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Abstract 

Evidence-based practice suggested that, to deliver good clinical care, clinicians should 
consult up to date clinical research whilst drawing on their own expertise and 
experience and the values and aspirations of patients. Despite there being a large 
interest in generating more robust research evidence and finding ways to disseminate 
it, there has been relatively little research interest in the moment-to-moment practice 
it is intended to be incorporated into. John Gabbay and Andrée Le May theorised that 
the work of good general practitioners was guided by internal, tacit, socially reinforced 
mindlines. The organisational literature developed concepts of practice as a 
provisional, ephemeral and socio-material accomplishment. This thesis was inspired by 
these works to explore the complexity of knowing and interaction when practising as a 
healthcare professional and, specifically, as a general dental practitioner. It reviews 
the development of the concept of practice before reporting on three studies: a mixed 
studies systematic review of how healthcare professionals encounter information and 
experiences; a mixed methods study of the sources of information and experience 
GDPs use; and a video-ethnographic study of how knowing in practice arises in clinical 
encounters in general dental practice. Together, these studies show how knowing in 
practice arises as GDPs, patients, nurses and things interact in time and space; how the 
GDPs’ performances in these practices are generated from their embodied and in-the-
moment knowing; and how diverse the sources of knowing are that healthcare 
professionals interact with in developing their ostensive and performative knowing. 
The thesis discusses the implications of taking a more practice-orientated approach to 
how we think about quality improvement in general dental practice and professional 
learning generally.
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Chapter 1 Introduction 

 

 Why this Thesis? 

I am a practising dentist, a clinical teacher and a teacher of evidence-based dentistry. I 

came to this project, having completed an MSc in evidence-based healthcare, wanting 

to find ways to help general dental practitioners use more research in their practice in 

keeping with the principles of evidence-based practice. My assumption after 

completing the MSc was that, if more practitioners could follow the steps of ask, 

acquire, appraise, apply, evaluate,  patient care would somehow improve. However, as 

a practicing clinician and clinical teacher, when I considered this critically, I came to 

the view that, whilst straight forward as a concept, it was naive, even simplistic.  

My early reading explored various attempts from the implementation science field to 

help facilitate a transfer/translation/implementation of research into practice. I found 

myself troubled by what seemed like a somewhat partisan literature. As a practitioner 

with good intentions, who paid attention to the needs of patients and students, I 

found that much of the implementation science literature came across as 

condescending. There seemed to be an assumption that the only thing that was right 

to do in practice was something people not working in that practice advised. The word 

implementation evoked in me a feeling that non-practitioners felt they had more 

important and more valid understandings than those of us working in a clinical setting 

have about what to do in practice. I recall sitting with a fellow DPhil student who is a 
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General Medical Practitioner (GP) at an Evidence-Based Practice (EBP) conference and 

him saying that most of what he had heard was devoid of reality and was meaningless 

for him as a jobbing doctor. I felt the same way. This is the perspective I have brought 

to the conduct of this thesis.  

There is a lot written about dentists and clinicians in general not adopting evidence-

based guidelines and other research informed knowledge products into their practice. 

This deficit model approach appears to assume that the only source of knowledge 

needed is research findings and ignores other sources of knowledge or knowing that 

are used as clinicians practice. As a clinician and as a teacher of novice clinicians, I am 

constantly reminded that research is but one source of information, among many, that 

we draw on as we practice. It was because I wanted to explore what these sources are 

and how GDPs use them, that I undertook the work in this thesis. The intention was to 

develop a better understanding of how knowing is brought to, and arises in, practice. 

 

 Overview of this Thesis 

This thesis is organised around three studies I conducted. They are concerned with 

how GDPs encounter new or confirmatory information and experiences, how knowing 

in practice is informed by the embodied knowing from these, and how this contributes 

to the generation of moment-by-moment collective knowing as they interact with 

people and things in clinical encounters. My empirical work was limited to GDPs but 

may have wider relevance to other healthcare practitioners. 
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I begin, in the next chapter, with an exploration of the context for the research. I 

describe my professional and learning context and the external context in which the 

thesis was proposed and conducted. The intention is to offer a sense of my embodied 

practices and the nexus of practices mine interact with, however hard it is to articulate 

these, which inevitably influence my choice of what to study, how to study it and how 

to interpret it.  

As the focus is on practice, how it is informed and how knowing manifests in it, 

chapter 3 reviews the theoretical perspectives that have informed contemporary 

practice theory. The history of practice as knowing dates to Aristotle, though only in 

the last two centuries has it gained more prominence in the political and scientific 

literature through the works of authors such as Marx, Heidegger and Bourdieu. 

Although presented before the first two studies, the understanding I developed of 

practice was iterative as I engaged with the analysis of the last two studies.  

Chapter 4 includes my first study, which was a systematic review of knowledge 

encounters. The review started as a review of knowledge sources so that I could 

generate a simple way to classify what learning GDPs come across in their working and 

non-working lives. However, as I gathered the studies and the sources they reported, I 

realised that these were either tacitly or explicitly encountered in contexts. Sources 

were not activated until people interacted with them. Even in the largely quantitative 

data, it was evident that healthcare professionals encountered information and 

experiences in socio-material contexts. The facet classification that I developed was an 

attempt to capture some of that socio-materiality in my empirical study to follow and, 

without being aware of it at the time, I was using elements of practice theory. There is 
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not knowledge as a source, but knowing in practice, i.e. in the practice that involves 

encountering information and experiences. 

Chapter 5 describes the development of a web tool to use in the empirical study to 

follow. The classification developed in the previous study was used in the tool so that 

GDPs could quickly categorise their encounters of new or confirmatory information or 

experience. The tool also included a qualitative component for GDPs to describe the 

encounter in their own words to serve both as stand-alone qualitative data about the 

encounter and as stimuli in a narrative interview to follow. The chapter describes how 

I developed and user-tested the tool in preparation for the empirical study. 

Chapter 6 describes a mixed methods study that used the web tool data and narrative 

interviews to explore the information and experiences that 11 GDPs encountered day-

to-day over a week. From this I theorised how GDPs developed an ostensive and 

performative knowing which guides their interactions with patients, other people and 

things. 

In chapter 7 I look at knowing in practice using a performative lens. This perspective 

explores how actors, meanings and roles are constituted as people and things interact. 

I describe a video ethnography of GDPs, patients, nurses and the things they interact 

with in 22 clinical encounters. The chapter explains in detail the methods I developed 

to explore the knowing that arose as people and things performed in practice. 

Informed by contemporary practice theory, I theorise how knowing in practice arises 

in the moment-by-moment unfolding of clinical encounters. I also offer a contribution 

to the development of practice theory. 
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In chapter 8 I discuss my learning from this work, the applications I have found for this 

in practice and the contribution of my analysis of the three studies to the professional 

learning, quality improvement and evidence-based healthcare literature. 

 

 The context for this research 

1.3.1 My professional context in relation to this work 

I have been an enthusiast for the use of research evidence to inform practice since my 

undergraduate training, as well as for continued development of the technical skills 

that a general dental practitioner requires if they are to execute good quality work. 

After working in general dental practice and then in community dental services, in 

2008 I began work as a clinical lecturer in a new outreach centre for dental 

undergraduate training at Barts and the London School of Medicine and Dentistry. The 

role was predominantly a clinical teaching one, with personal clinical practice sessions 

alongside. Shifting from a practitioner role to one in which I was expected to help 

others understand what to do encouraged me to explore in greater depth, why it is we 

do what we do in the clinic. 

In 2009 I began a MSc in Evidence-Based Healthcare at the University of Oxford and 

developed a range of skills that equipped me well to design and evaluate clinical 

research. The final taught module I completed was on knowledge translation. It was an 

extremely challenging module. Whereas there seemed to be well-developed 

structures for designing trials and systematic reviews, and for evaluating studies, 

knowledge translation seemed to lack the reassuring methodological certainty that the 
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other modules eschewed. There were a lot of theories that sent my head spinning. 

However, as a practitioner and teacher, I recognised the complexity of going beyond 

finding and appraising research and applying it to practice. Whereas so much of what I 

learned in other modules seemed straight forward in principle, encouraging research 

utilisation in practice seemed to be altogether more challenging. 

As I neared the end of my MSc I was asked to lead on the design of a strand of 

evidence-based dentistry (EBD) teaching that would stretch across the five years of a 

new dental undergraduate curriculum at QMUL that was to begin in 2012. This work 

continued as I began my DPhil in 2012 and the curriculum was rolled out over the 

following 5 years. My aim for the delivery from the outset was that it should not be an 

academic exercise of searching and critically appraising research but that, as far as 

possible, the learning about research evidence use should be a part of the clinical 

learning students engaged in. I tried to apply what I had learned in that final MSc 

module about the complexities of changing behaviour, using techniques such as 

Fishbone Analysis and Root Cause Analysis to explore why students did not use what 

they had learned from the previous EBD module on clinic (Principle reason: clinical 

tutors do not ask them to). I realised that I needed to work at understanding and, if 

possible, altering the organisational and structural barriers to helping students bring 

their evidence learning into practice. I organised training for colleagues around EBD 

principles and using educational prescriptions on clinic to focus students’ learning. We 

incorporated a section for relevant evidence into the case reports students complete 

over their three clinical years.  
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At the beginning of 2012, shortly before the new curriculum began, I submitted my 

proposal for the DPhil (see Appendix A). Looking back, I can see that similar, naive 

concepts informed both the curriculum development and the proposal. This was that if 

we could address the phenomena that stop dentists from asking, searching for and 

appraising research, they would somehow incorporate what they found into their 

practice. I still carried in my head the nice, neat model of evidence-based practice as a 

five-step process, its success determined only by the will and knowledge of the 

practitioner. The five steps are to: ask a structured question; acquire relevant 

research; appraise the research; apply the research to practice; and evaluate the 

process [1]. 

Whilst I was aware of the social and organisational influences on this, I had yet to 

develop a deeper understanding of what the practice that research was supposed to 

change is. 

 

1.3.2 The education, policy and available evidence context for this research 

Whilst evidence-based medicine has been described as the judicious use of research in 

combination with expertise and patients values and aspirations [2], relatively little 

attention has been given to the non-research elements of the practice. It has been 

argued that the scientific medicine bit has become dominant to the detriment of the 

interactional components of practice between patients and clinicians [3]. There is a 

persistence in the duality of knowledge and practice, that knowledge is scientific and 

the doing of practice is not knowledge at all, hence the so-called know-do gap [4, 5].  
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In the field of dentistry, the impetus for the incorporation of research evidence into 

practice begins with undergraduate dental training. In the UK dentists are regulated by 

the General Dental Council (GDC), which writes in its introduction to Preparing for 

Practice [6]:  

“All dental professionals must understand the principles of evidence based [sic] 

practice and be able to make appropriate decisions on patient care using this 

approach.” [p. 6] 

Indeed, of the seven overarching outcomes to be demonstrated by new registrants, 

two relate to evidence-based practice: 

• “Describe the principles of good research, how to access research and interpret 

it for use as part of an evidence based [sic] approach to practice 

• Apply an evidence-based approach to learning, practice, clinical judgment and 

decision making and utilise critical thinking and problem solving [sic] skills” [p. 

11] 

The USA’s Commission on Dental Accreditation writes in Accreditation Standards for 

Advanced Education Programs in General Practice Residency [7]: 

“Residents are expected to have the ability to critically review relevant 

literature as a foundation for lifelong learning and adapting to changes in oral 

health care. This should include the development of critical evaluation skills 

and the ability to apply evidence-based principles to clinical decision-making.” 

[p. 20] 
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Over the past couple of decades, dental schools have begun to incorporate EBD 

elements into their curricula [8-11] and organisations such as the USA’s American 

Dental Association and the World Dental Federation endorse evidence-based dentistry 

as a means to bring research into practice, thus enabling clinicians to deliver optimal 

care [12, 13]. Journals dedicated to encouraging evidence-based dental practice exist 

in the USA (Journal of Evidence-Based Dental Practice) and UK (Evidence-Based 

Dentistry Journal). Whilst there has been a lot of encouragement to use research in 

practice, in general, policy and funding has had relatively little involvement. In England 

and Wales there is an ongoing re-organisation of the NHS funding of general dental 

practice services that will reward dental teams for improving oral health using 

evidence-based preventive practices [14]. Beyond the educational and regulatory 

encouragement for evidence-based practice at the policy level there does not appear 

to be much structural support for the practices.  

As an example, in 2012, in preparation for a lecture I was giving about finding 

research, I explored what access a GDP would have to the top 81 dental journals by 

impact factor (see Figure 1.1 below) [15]. Whilst guidelines are generally freely 

available, and the Cochrane Library’s systematic reviews are free for GDPs in the UK, 

access for a GDP to other research is severely limited, or very expensive. A GDP in 

2012, without a subscription, could access 12% of the journals immediately and 22% 

after 3-4 years. The British Dental Association (BDA) provided access to 86% of the 

journals, but there was a charge of £2.50 to have them photocopied and posted. At 

the time I contacted multiple organisations to find out about NHS ATHENS (now called 

OpenAthens) access and discovered that a) access to dental journals was patchy, b) 
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the number of journals included was very small and c) GDPs did not know how, or 

whether, they could use it. At the time, those GDPs who did not have an NHS contract 

to provide dental care were not eligible to access the limited number of journals to 

which ATHENS grants access [16]. I understand that the situation is similar at the time 

of writing. 

 
Figure 1.1 Percentage of the top 81 dental journals accessible to non-subscribers (first two columns), 
QMUL staff and students, and the BDA 

 

As in other areas of healthcare, where it has been studied (primarily in the context of 

preventive interventions), the uptake of research-informed recommendations is 

reportedly suboptimal [17-19] and there continues to be scepticism and lack of 

knowledge and skills to implement the model of evidence-based dentistry [20, 21]. 

Many areas of practice do not have high quality research to inform them, even if 

clinicians look, as I showed for two common clinical problems [22, 23]. Systematic 

12%

22%

67%

86%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Open immediately Open after 3-4 years Open with QMUL
access

With BDA

P
e

rc
e

n
t

Access to top 81 dental journals



CHAPTER 1 

 
11 

 

reviews of approaches to managing several often-encountered problems find little or 

no high-quality research to help guide practice [24-29].  

Thus, the context for this research is one in which there is an educational and 

regulatory aspiration for practice to be informed by research but one in which the 

research available is often limited or of poor quality, and in which what research is 

available is not used as well as it might.  
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Chapter 2 Literature review of practice knowledge 

 

 Introduction 

The aim of this chapter is to summarise the literature on the theory of practice, 

knowledge and knowing that has been of most use to me in designing and conducting 

the three studies in this thesis.  

I began the DPhil programme largely ignorant of this literature and, indeed, the studies 

themselves speak to my shift in prioritisation from what Cook and Brown called an 

“epistemology of possession”, or knowledge, to the “epistemology of practice”, or 

knowing [30 p. 382 and 383 respectively]. Whereas, when I began, I conducted a 

literature review of the ways in which to get knowledge into practice – the realm of 

implementation science – I came to realise that this preoccupation with one type of 

knowledge was too narrow. Gabbay and Le May’s book on mindlines [31], which I 

came across serendipitously via a tweet, affirmed in writing what I had felt as a 

practitioner, that there was a lot of knowledge out there relevant to good practice 

which we did not seem to be paying attention to in our attempts to change practice 

for the better.  

The privileging of research or theoretical knowledge means we are blinkered to the 

other knowledge that enabled patients, healthcare teams and the materiality of their 

settings to come together and do something useful. Gabbay and Le May articulated a 
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sense of the complex internal, personal and tacit thinking that guided practitioners as 

they practiced. Their challenge at the end of the book to explore where clinicians 

acquire knowledge inspired the design of my first and second studies. However, in 

analysing the dentists’ accounts of their practice in the latter, it became evident that I 

only had a partial understanding of what was going on from a theoretical perspective 

as they practiced. The mindlines work created a more realistic sense of what guided 

practitioners but did not help me to understand the knowing in the action of practice, 

what I later came to understand as knowing that is transient and ephemeral and 

distributed through intra-actions between humans and materiality [32]. Mindlines 

were still in the realm of the epistemology of possession. Doctors have mindlines. The 

theories that I encountered as I explored more what happened moment-by-moment 

in practice was more concerned with the knowing that arose as people and things 

interacted. Such knowing is not possessed by anyone but is in the practice. It is an 

epistemology of practice instead of possession.  

In this thesis I am concerned with understanding how dental practitioners practice, 

how that practice arises and what its relation is to concepts of knowledge. Dreyfus, in 

his introduction to his commentary on Heidegger’s Being and Time, writes that “one 

cannot understand something unless one has an accurate account of what it is one is 

trying to understand” [33 p. 1]. The neat triad of research, clinical expertise and 

patient values as an aspiration of evidence-based practice seemed not to have much 

to say about how these three phenomena might combine to create an interactional 

practice between patients, healthcare teams and the material world. Others have 

noted the lack of integration of research evidence with expertise [3] and it seemed to 
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me that those of us working in the evidence-based paradigm aspire to introduce new 

knowing into practice without understanding what knowing is already in practice.  

 

 Practice 

2.2.1 A historical overview of the development of practice theory 

Feldman and Orlikowski identified three ways that practice has been studied: 

empirical, theoretical and philosophical. The empirical – the what of practice – pays 

close attention to the everyday activities of people’s lives which organise routines and 

improvised practices. Practice theory – the how of practice – is concerned with 

explaining everyday activity, how activities are generated and what happens in 

different contexts and time. There is no single, unifying theory of practice, but 

common strands shared by different theorists. The philosophy – the why of practice – 

argues that social life is made up of practices. The social word is neither external to 

people nor created by them but is brought into being through activity [34]. Situating 

knowing in the interactions between people and things is not restricted to practice 

theorists. Social anthropologists have suggested how apprentices embody motoric 

representations of practices they observe and, in practicing themselves, come to know 

in the environment in which they work [35-38]. The distinctions made above help to 

show the different ways of approaching practice. Below I will explore how different 

authors have contributed to these in different ways. Whilst these foci are analytically 

separable, they are intertwined in any empirical study, so a chronological account of 

practice necessarily involves their interweaving.  
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The performance of practice demands multiple ways of knowing and exposure to a 

diverse range of evidential types. Whilst there is acceptance in evidence-based 

medicine of clinicians’ experiential knowledge and the knowledge which the patient 

brings to clinical decisions, the movement has tended to focus on research or 

propositional knowledge as the ultimate knowledge type, and a whole academic 

tradition of implementation science seeks to transfer this into practice. The dichotomy 

of knowledge and practice has a long history and for many this is a false one.  

A distinction was forged between practice and theory by Plato with an intellectual 

prejudice that sought to control uncertainty through the application of general 

principles [39]. Ever since, Western thinking has similarly favoured episteme and, in 

elevating this intellectuality to moral supremacy, Plato put practice, materiality and 

performativity out of reach of a theory of knowledge or ethics.  

Although associated with virtue and the political activity of freemen in the polis [40], 

Plato’s student, Aristotle gave practical wisdom and action considerable legitimacy in 

his Nicomachean Ethics [41]. He wrote that humans can have three mindful 

dispositions, i.e. a scientific knowledge, episteme; a skilful knowledge, techne; and a 

practical wisdom, phronesis. Aristotle argued that phronesis gives rise to praxis, or 

action. Techne gives rise to poiesis, or production of something. The difference 

between poiesis and praxis is that the former is production of an end, e.g. a healthy 

patient. Praxis, in contrast, is activity with no end other than its own performance [41]. 

There is skill in action which belongs to practical wisdom, phronesis, which is non-

inferential and non-deductive, and does not imply “the application of universals” but 

uses rules as summaries and guides. Excellence in phronesis relates to local 
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contingencies and so praxis cannot be captured in universal rules due to its 

“mutability, indeterminacy, and particulars” [39 p. 27]. Later writers would pick up on 

this concept to suggest that medical practice does not have an epistemology but a 

phronesiology – not a theory of knowing of practice but a theory of wisdom of practice 

[42]. Despite this concept of knowledge as practice it was lost to the Western 

philosophical tradition for centuries until Marx used the term praxis again, albeit in a 

contrary way. 

For Marx, as for another important thinker of the 19th century, Nietzsche, there was 

no distinction between a theory of thinking and a theory of practice [43]. For Marx, 

thinking was the reflexive element of human action [40] and when he used the term 

praxis he did not see a disjunction between this and poesis as Aristotle had. Thinking 

and action were unitary and praxical, i.e. action which is “intransparent, preformed, 

tacit, contingent, historicized, concrete, constructed, horizonal, interested, 

ideologized, emergent, perspectival, prejudiced, purposive, effective, 

transformational, evolving, creative, unsystematic, and nontotalizable” [40 p. 378]. 

Marx saw workers as producing not just products but also the social relations between 

them and ideas of what these social relations are. The ideas are transient because the 

social relations are and, therefore, ideas as abstract renditions of practice are not 

primordial but reflexive. That is, ideas are created in social practice not vice versa. He 

wrote, “It is not the consciousness of men that determines their being, but, on the 

contrary, their social being that determines their consciousness” [44 p. 425]. Humans 

have no fixed nature but they create it through practical activity [43]. This, for Marx, 
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included so-called idealists and intellectuals. The abstract theory they generated was 

just as much a result of a practice as making machines or cloth. 

Dewey and Heidegger shared this anti-intellectualist, anti-Cartesian view of the world. 

For them understanding was not something autonomous and intellectual. With his 

term Dasein Heidegger, according to Dreyfuss, wanted to reverse Cartesian thinking by 

making an individual’s being dependent on shared social practices rather than 

something in the individual alone. We exist in the world with others [33]. For Dewey 

and Heidegger theory and cognition were a continuation of practice. Dewey called 

cognition a part of our “practical machinery” [45 p. 232] alongside legs, eyes and other 

anatomical aspects of our bodies. Both Dewey and Heidegger conceived of cognition 

as helping the rest of the body overcome obstacles in the flow of activity, as a phase 

that helps restore practice [45]. Heidegger wrote of the largely unproblematic 

interaction with social and material practices in the world. It was only when things 

broke down – something did not work and was no longer ready at hand – that it 

became problematic [46]. Only when something previously usable stops being usable 

does theoretical thinking begin [39]. For Heidegger, intelligibility and rationality are 

based in practice. 

Along with Heidegger, Wittgenstein has also had a substantial influence on modern 

practice theory. Wittgenstein drew attention to the outward-ness of our practices, i.e. 

our being is deeply influenced by our reactions to our surroundings and other beings. 

We know the world we encounter “with and through society” [47 p. 113]. And we do 

not decide before we act but act blindly according to our interrelationships with 

society and the world [39]. The meaning of acts and words are established in the time 
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and space in which it occurs, in relation to the people and things with which they 

occur. Johannessen, commenting on Wittgenstein’s concepts of practice, says “the 

really important things in the life of human beings are not expressible in words, they 

take the form of deeds” [48 p. 361]. Interpretation, which involves conscious or 

intellectual activity, cannot determine meaning. This is what practice does. And for 

Wittgenstein, practices of rule-following are not learned by learning rules but by 

examples and training, by learning judgements and their connections to other 

judgements. Mastery of a practice is expressed tacitly in its performance. It is shown in 

carrying out the sayings and doings of the practice correctly [48].  

Several related practice-orientated approaches have built on the foundations that 

Marx, Heidegger and Wittgenstein laid. Schatzki explains that for most practice 

theorists, theory is a “general and abstract account” of a field of practice and they 

would be very suspicious of theory as an explanation of social life [49 p. 12]. Practice 

theorists tend to think of practices as arrays of activity, mediated by materiality, 

around shared practical, embodied understandings and are linked by a sense that 

phenomena such “as knowledge, meaning, human activity, science, power, language, 

social institutions, and historical transformation occur within and are aspects or 

components of the field of practices” [49 p. 11].  Earlier so-called modern practice 

theorists tended to address the individualism / holism dualism [50]. Giddens’ 

structuration theory attempted to combine intentional and meaningful conduct of 

human actors, adopted by interpretive and subjectivist ontologies, with the 

constraints that limit action that structuralist and functionalist ontologies accentuated: 

“The basic domain of study of the social sciences, according to the theory of  
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structuration, is neither the experience of the individual actor, nor the existence of any 

form of societal totality, but social practices ordered across space and time” [51 p. 2]. 

For Giddens, the majority of what he calls the mutual knowledge of interactions 

between people is not directly accessible to the consciousness of the individuals but is 

knowledge of a practical kind, inherent in a capability to go on with the activities of 

social life, similar to what Polanyi described as tacit knowledge [52] but in encounters 

between people rather than simply embodied within a single person. Giddens 

described actors as having a “rationalization of action” [51 p. 4] which he did not 

intend to mean that they could explain it but that their action was reflexive, involving 

the ongoing monitoring of the social and physical dimensions of their context. 

Rationalisation in this active, reflexive sense is critical to the competence of agents. 

Echoing Marx, Giddens puts temporality – history – and space at the centre of his 

structuration theory of practice [51].  

Concepts such as intentionality, motivation and purpose need to be treated carefully, 

Giddens warns, as they de-contextualise human agents from time-space. Human 

action and cognition are a continuous flow of conduct. Giddens explains that, whilst 

individual agents might intend to do something, the consequences of their doing may 

well be unintentional due the contingent nature of this flow of conduct. Indeed, as 

multiple agents interact the consequences may not be what was intended by any of 

them. It is “everyone’s doing and no one’s” [51 p. 10]. The unintentional consequences 

of actions may be latent functions that help to sustain a practice. Thus, although the 

intentional actions of a practice may seem irrational, they allow a latent function to 

occur, and it is the latent functions that sustain institutions and social practices over 
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time and space. Giddens is concerned with describing how structuring allows 

recognisably similar social practices to exist over time and space. Structures are not 

external phenomena that determine what people do but are sustained through social 

practices: “structure exists, as time-space presence, only in its instantiations in such 

practices and as memory traces orienting the conduct of knowledgeable human 

agents” [51 p. 17].  

Structures, in the sociological sense, are the recursively organized sets of rules and 

resources which are organised as properties of social systems. Social systems are 

made up of the situated activities of knowledgeable people. These draw on the rules 

and resources in action and in context to produce and reproduce the systems through 

their interaction [51]. As different practices interact over time and space, their 

interdependence may be reproduced or not [53]. The consequences of a community 

of practice’s structuration, therefore, will impact their interaction with the structures 

produced by other communities. (In the second study reported in this thesis, it was 

evident, for example, that GDPs’ practices in relation to patients who have undergone 

orthodontic treatment (to move their teeth), reproduced over many years, were 

disrupted by a change in practices among the orthodontic specialists.) 

A criticism of Giddens’ structuration theory has been that it does not attend enough to 

the inherent properties of material objects and, instead, is too agentic. Indeed, some 

have argued that his attempt to overcome the duality between agency and structure 

failed because of the centrality of the intelligible human being and their memory 

traces of practices. For example, Callinicos, a Marxist philosopher, argues that Giddens 

ignored the variable conditions of action in which people find themselves [54]. 
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Important second-generation practice theorists, whilst broadly sympathetic towards 

structuration theory, found it wanting when conducting empirical research because of 

the duality that seems to have been sustained in the theory between human agents 

and structures. Orlikowski, for example, argued that technologies are reproduced in 

practices through everyday action and therefore it is more relevant to focus on 

technologies in practice rather than how technologies and humans interact [34]. I will 

discuss more the theorists who sought to address the human-material duality later. 

Still with the first-generation of practice thinkers, Pierre Bourdieu was highly 

influential on those that followed. Like Giddens, he believed that people create social 

structures but that social structures also influence how people act. The individual is 

conditioned by their existence within social structures and develops structures of their 

own as principles and representations that generate and organise practices. These are 

not necessarily conscious and nor is there a supposition that someone or something 

directs the practice. He called this habitus.  

“…the principle of this construction [of objects of knowledge] is the system of 

structured, structuring dispositions, the habitus, which is constituted in 

practice and is always oriented towards practical functions.” [55 p. 52] 

Structures are put in place by past and present circumstances and structuring occurs 

as habitus shapes present and future practices [56]. In keeping with Marx, habitus is a 

product of history which through its production of individual and collective practices 

creates more history [56]. Habitus ensures that experiences are retained in individuals 

as “schemes of perception, thought and action” and that these provide for more 



CHAPTER 2 

 
22 

 

“correct” practices than any formal rules or explicit norms [55 p. 54]. These 

dispositions – what Bourdieu calls the “present past” [55 p. 54] – are reactivated in 

similarly structured practices, thus perpetuating but at the same time transforming the 

practice over time. Habitus is the active presence of an embodied history, a forgotten 

past of which it is the product [56]. Bourdieu wrote that history is objectified in the 

habitus and structures. My understanding of this is that the embodied past is not itself 

concrete but becomes concrete momentarily as we practice, in our actions and 

interactions. These actions and interactions generate a new version of the embodied 

history of moments before, which then becomes concrete in future practices. This 

concept of practice as something transient but perpetuated through embodied 

knowing and action is a key feature of the later literature on knowing in practice which 

I will return to in due course. Habitus is not the only element of practice, however. It is 

intertwined with capital and field. Practice, Bourdieu wrote, involves the relations of 

an agent’s dispositions (habitus) and position within a field (capital), within the 

ongoing game within a social space (field). Agents’ habitus and actions are structured 

by the field and their position in it. This does not mean that they are automatons but 

that they must by necessity respond to the other agents in the field. 

Bourdieu writes of habitus that it ensures its own constancy and, as such, early 

experiences (or primary conditioning) are more important than later ones [56]. This 

homogamy means that habitus chooses from all the possible choices it could make, 

those which reinforce it, protecting itself from crises and critical challenges. This is 

how habitus is structured and continues to structure. The habitus, in perpetuating the 

perspectives and dispositions of the primary conditioning, means that the 
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performances within similar practices are adapted and appropriate. But where the 

objective conditions are quite different the dispositions of the habitus may not adapt. 

Durable dispositions can outlive, in Bourdieu’s terms, the economic and social 

conditions in which they were produced. I think that the concept of habitus offers us a 

starting point for understanding why clinical practices persist long after they have 

been shown to be ineffective or harmful.  

Bourdieu’s habitus adjusts to the demands of a social field through practical sense. 

Practical sense allows an agent to perform sensible actions within that social field. 

Practical mastery of the specific regularities of a field gives rise to a sense of probable 

outcomes which form the basis for sensible practices. These are linked to the 

conditions of their enactment and fill the agent immediately with sense and 

rationality. Entrants to a field are controlled through practices such as examinations 

and sanctions so that they adhere to its fundamental presuppositions. The interaction 

between habitus and field by those with the “feel for the game” [57 p. 66], Bourdieu 

calls doxa. It is a “pre-verbal taking-for-granted of the world” [57 p. 68] that arises 

from practical sense. Practical sense is what gives rise to practices by its conversion 

into “motor schemes and body automatisms” [57 p. 69]. Bourdieu asserts that we do 

not know completely what we are doing and, therefore, what we do has more sense 

than we know. Our practices are sensible, informed by common sense that, for the 

most part, we are unaware of. 

As with Giddens, Bourdieu did not really address the interaction between the social 

and material. It was the second generation of practice thinkers who began to theorise 

about this. Having discussed the development of practice up until now in a historical 
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and linear format, I will change tack to address the concept of knowing in practice by 

its characterisation rather than by a linear description of the ways in which authors 

have contributed to it.  

Whereas Wittgenstein emphasised the social nature of practical knowledge, Polanyi 

emphasised what he called personal knowledge. Cyclists will not know, in general, the 

physical principles that keep them on a bike as it begins to fall to the right but their 

body will respond so that they stay on the bike. This is a personal knowledge known by 

the body, a feel for what is the right thing to do at this moment that would be very 

hard, if not impossible, to vocalise. For Polanyi, not only is tacit knowledge often 

impossible to articulate but it is necessary before explicit explanations can be made 

[52]. It is the tacit knowing that surfaces the explicit question or idea, a tacit sense of 

there being something that needs to be vocalised. The dependency on the use of 

senses to acquire knowing, which Polanyi contrasts with Copernican objective knowing 

[58], is very similar to the concept of aesthetic knowing in which people acquire 

knowledge through their perceptive-sensorial faculties and aesthetic judgement [59].  

When we attend to a task Polanyi distinguishes between the focus or goal of the 

activity, which we may be able to vocalise (e.g. to hammer a nail into a wall), and the 

subsidiary part, which is an awareness of the action of the task. In skilled activity it 

may be that, if we were to focus on precisely how we manipulate things, we would fail 

to perform the activity well since so much of what is needed to do it is tacit and 

hidden from our conscious knowing. Instead, the embodied understanding and 

learning that occurs in the subsidiary part of the activity is what allows us to achieve 

anything at all.  
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Heidegger’s concept of tools that are ready to hand also conveys this sense of 

embodied knowing [46]. Knowledge is within an action:  

“The hammering does not simply have knowledge about… the hammer's 

character as equipment, but it has appropriated this equipment in a way which 

could not possibly be more suitable.” [p. 98] 

And a little further on: 

“…the less we just stare at the hammer-Thing, and the more we seize hold of it 

and use it, the more primordial does our relationship to it become, and the 

more unveiledly is it encountered as that which it is – as equipment.” [p. 98] 

There is a contrast between Polanyi’s personal knowing and practice being a social 

phenomenon. Heidegger’s concept of ready to hand does not preclude a shared 

understanding of what this means but, I would suggest, it is still bound up with a 

knowledge or knowing that can only be personal. This phenomenological approach is 

one that is concerned with how people make sense of the world [60]. The aesthetic 

way of knowing the equipment, whilst influenced by social concepts of interacting 

with that equipment, is necessarily individual. Loftus uses the example of a tooth 

extraction to show that, whilst one can discuss the principles of an extraction, dental 

students must experience the movement of the tooth themselves in order to know 

how to extract a tooth [3]. The link with Heidegger’s tool being ready at hand is clear, 

i.e. the forceps are used as an extension of the body and the relationship between the 

dental student and the instrument means they learn to be equipped as an integral unit 

to take out the tooth. 
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This kind of knowing has also been described as embodied knowledge, or bodily 

knowing, and comes before language and articulation of that knowledge [3]. It 

assumes that we know more than we can articulate and that this is part of our 

practice. Although we might explain to others what we do in the form of rules and 

procedures, it would be a mistake to assume that these caused us to act the way we 

did [3]. Todres describes embodied relational understanding as drawing “on ongoing 

personal resources that are experiential and preconceptual, that are located in the 

way the body knows, where language is never alone and always mixed with what is 

more than language” [61 p. 1573].  

 

2.2.2 Knowing in practice 

As several of the authors whose work was described in the preceding section argued, 

knowledge and action of practice are inseparable [32, 62]. Practices are social and 

interwoven actions [63]. Whereas actions in individualist theories are the properties of 

the individuals who perform them, practice theories depict actions as existing within a 

nexus between human and, with the second generation of theorists, non-human 

actors. Knowing is predominantly socio-material rather than personal or even social as 

it is shared and exists within the interactions of its various actors [64]. Knowing is 

situated in shared practices [65] and is generated in the interaction between 

individuals as they practice [66]. Whereas propositional knowledge (knowledge of a 

proposition) is described as something (knowledge of a guideline, for example), the 

vocabulary used when talking about knowing in practice is, necessarily, verbal, 

temporal and socio-materially related [67] because knowing is in the doing of practice, 
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a socio-material performance is situated in space and time [68]. It is important to be 

clear that knowing in practice is not a knowledge of practice, something brought to the 

practice by an individual, or agent. It may be helpful to recall Bourdieu’s habitus 

encountering the field and this being doxa. Knowing in practice is what arises in the 

interactions which are necessarily informed by the individual and collective habitus as 

they engage with the temporal-spatial field. Knowing in practice, as with practice since 

Marx’s writing, is situated in historical and social contexts [69] as well as in the spatial 

and material context of the current practice. Harris, writing from an anthropological 

perspective, tells us that knowing is bound up with the world and that “a person does 

not leave their environment to know even when she is dealing with the most abstract 

of propositions” [38 p. 1]. 

Knowing in practice is virtual and provisional. No two situations are the same and the 

performances within each are unique [68]. Because knowing is bound up within the 

activity of the moment of practice a clinician’s knowing cannot be extracted as a thing 

from that specific activity. Knowing how to ride a bike is bound up within the activity 

of cycling and, as Orlikowski describes this, the repetitive nature of cycling to work 

each day causes us to lose sight of the fact that each time we cycle it is an active and 

recurrent, and at the same time unique, accomplishment [32]. This might come into 

relief when, one day, we wake up and for some reason no longer have the capability to 

cycle. The previous occasions when we knew how to cycle would not count for 

anything. This is not to say that the knowing in practice does not inform and is not 

informed by an abstract representation of this knowing, for example, as mindlines 

[31], ostensive routines [70], mental representations [37] or embodied knowledge 
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[52]. These enable a practitioner to come to a clinical encounter with a preparedness 

for the action integral to knowing in practice. Knowing, when conceived of as 

something ephemeral means that it must always have a virtual existence and, because 

in the next moment there is a different activity, it is always provisional [32].  

Knowing in practice is imaginative. Wenger has argued that as we do not have 

personal experience of everything we learn and cannot experience the outcome of our 

actions until they occur, we need to imagine them [71]. We also need to imagine how 

other people and things will react in the practice. Thus, knowing is about imagining 

outcomes from actions already undertaken and constantly readjusting the images as 

actions respond to the context of practice and the interactions with other actors. This 

is Bourdieu’s practical sense – the feel for the game of this practice, which allows it to 

go on. Eraut suggests practitioners are constantly theorising about what will happen if 

they do something, a generative process as they “interpret, explain or judge 

intentions, actions and experiences” [72 p. 60]. Indeed, Cook and Brown argued that 

there is a “generative dance” between knowing and knowledge as the former 

generates new knowledge and ways of knowing [30 p. 381]. 

Knowing in practice places an emphasis on the collective, communal or social rather 

than the individual [30], though not always with animate actors [31, 65, 67, 73]. 

Knowing is about participating in joint enterprise, it is co-constructed or appropriated. 

Knowing, as activity within ongoing social relationships, must be structured by power 

relations through communication and control of the environment and time [74]. 

Power shapes the performances of others by “structuring the possible field of actions” 

within which they perform [75]. The logic of Bourdieu’s field in shaping habitus – what 
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makes sense to do practically [57] – suggests the effect of power on practice does not 

need to be immediate or direct but indirect as, for example, the habitus of a clinician 

shaped by professional norms. In attempting to influence the way others act power 

can be found in technologies and codified procedures such as buildings, informational 

infrastructures or hierarchies [75]. If knowing is practice and practice is in relations 

and action, then knowing cannot be ontologically separated from power. 

Some areas of social anthropology and social psychology have been interested in the 

way people learn, particularly in the context of apprenticeship. For some, there has 

been a shift from a focus on cognitism to action with its inseparability from context. 

Action is always situated [76]. Suchman wrote that action and its context are mutually 

constituted [77]. In this view, activities are improvised in situ rather than being 

controlled by pre-existing cognitions and artefacts such as plans [76]. This literature 

does not tend to use the term socio-material but the parallels with the organisational 

practice literature are many, i.e. activity is an ongoing accomplishment which arises as 

humans interact with people and things, with their personal and shared histories. The 

study of situated action is not about cognition – about what people think – but about 

how they relate. It is concerned with the “relations among people, and between 

people and historically and culturally constituted worlds they inhabit together” [78 p. 

71]. The structuring of behaviour is not done by individuals but relationally with other 

people and the real-world situations people are engaged in. Suchman argues that, 

whilst plans as conceptual and rhetorical devices can have meaningful consequences 

for situated activities, they do not determine them. Her example is that a canoeist 

could plan how they might descend a set of rapids to give them the best opportunity 
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to use their embodied knowledge but when it comes to the activity of descending the 

rapids the plan is abandoned and the activity arises out of the canoeist’s embodied 

knowing and response to the material relationship with the water and everything else 

interacting with them moment by moment. Plans, for Suchman, are the artefacts of 

just another situated activity [78] what might be called proxy routines when written 

down, e.g. as protocols [79], or ostensive routines when referred to as providing 

structure to performed routines, or activities of a recognisable series of interactions 

between actors [70]. 

Social anthropologists also use the term knowing, reflecting the concept that knowing 

is always bound up with the world and a practical and continuous activity [38]. As 

Mark Harris writes, “a person does not leave their environment to know, even when 

she is dealing with the most abstract of propositions” [38 p. 1] and their way of 

knowing reflects a movement from one set of transient relationships to another, 

rather than from one type of knowledge to another.  

Ingold takes an ecological psychological perspective and considers that to distinguish 

between material and social is an antithesis to an ecological model, in which we, along 

with other creatures, play our part in the formation of the world. Rather than talk 

about process as the transcription of form (social or material) his view is that form is 

held in place within process [35]. That form, though, is not a social or material one. 

These two terms arbitrarily delineate relationships into one form or another when, 

Ingold argues, types of relationships are relative and sit on a continuum that include 

“humans, animals, plants, and apparently inanimate objects” [35 p. 187]. 
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The practice literature tends to emphasise the embodied knowledge that people have 

and, in some cases, things have. Social anthropologists, such as Trevor Marchand, 

emphasise the importance of this in their experiences of living and working with crafts 

people [36, 37].  

There has been an interest in the role of experience in learning from some working in 

the higher education or adult learning literature. This literature also seeks to de-

emphasise the cognitive and argues that the distinction between this, the affective 

(emotional knowing) and conative or psychomotor (action), is ontologically flawed. 

Learning is a holistic practice arising from experiencing experiences, these two being 

inseparable [80]. Sharing some similarities to other ideas covered in this chapter, Boud 

et al also propose that learners actively construct their experience, learning is socially 

and culturally constructed, and learning is influenced by the socio-emotional context 

in which it occurs [80]. These authors stress the relational and yet individual nature of 

learning, recognising that experiences can yield many learning opportunities over 

time. Since we are always experiencing experiences there are always learning 

opportunities, and this is well aligned with the incremental learning and acting in 

socio-material practices described previously. The emotional aspect of learning finds 

some resonance with the habitus concept – our dispositions as we engage in practices. 

However, I think there is more that this literature can offer in exploring knowing in 

practice, such as the role emotions play in the activity of practice and the knowing that 

arises.  

Professional education researchers have also taken an interest in socio-materiality and 

knowing in practice. Drawing on several of the authors previously mentioned, Fenwick 
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has used the approach to explore, for example, how police forces co-produce knowing 

with the public and objects, writing: “The point is that materials are performative and 

not inert; they are matter and they matter.” [81 p. 322]. Fenwick argues that rather 

than a representational idiom that maps and understands a world outside of the 

actors our focus should be on the ongoing production of knowledge by the world 

which is full of (human and non-human) agency [81]. In considering the material, we 

are not just concerned with material dimensions of humans but also material 

participants in practice whether these be designed objects and artefacts such as 

technologies and furniture, or phenomena like the weather [81]. 

For some authors there are no anterior distinctions between the various agents 

involved in practices. Instead, boundaries and properties of heterogenous elements 

arise in a continuous process, called “vital materiality” by Jane Bennett.  

“By “vitality” I mean the capacity of things—edibles, commodities, storms, 

metals—not only to impede or block the will and designs of humans but also to 

act as quasi agents or forces with trajectories, propensities, or tendencies of 

their own” [82 p. viii]. 

Barad describes material-discursive practices as:   

“…specific iterative enactments—agential intra-actions—through which matter 

is differentially engaged and articulated (in the emergence of boundaries and 

meanings), reconfiguring the material-discursive field of possibilities in the 

iterative dynamics of intra-activity that is agency” [83 p. 822].  
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In such situations the relationships generated through this delineation and assembly 

produce force. Performance gives everything its existence [81] and Bourdieu’s field is 

“a structured social space, a field of forces, a force field” [quoted in 84 p. 72]. These 

authors would, I think, argue that the space is structured as much by non-social 

phenomena and that, perhaps, what we think as social and material is an arbitrary 

distinction, as Ingold argues when talking about context [35]. 

In the Science and Technology Studies (STS) literature, Jensen has also argued for 

consideration of situated practices. For him, science practice is a performative 

ontology which is created in the moment to moment interactions of people and things 

[85]:  

“…knowledge is constructed precisely at the intersection of the many different 

agencies concretely interacting in the world.” [p. 11] 

For Jensen, science is as much a situated practice as it is organisational, 

anthropological or educational activity: 

“…science provides situated ways of knowing, which are always relying on 

specific, practical, institutional and conceptual orderings, which always come 

packaged with their own disorders.” [p 12] 

The knowing in practice that this body of literature has argued for, from theoretical 

and empirical grounds, is that knowing in practice be construed as ongoing activity 

which is situated in the relations or interactions between people, things and other 

matter. 
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Several theorists have proposed categories of knowledge in the healthcare and 

educations settings. Most of these have tended to focus on knowledge as that of the 

individual and not considered knowing as a socio-material activity in the way the 

literature above has. Although I came to adopt the knowing in practice approach, 

when I began the DPhil, this literature helped to direct me to considering non-

propositional, non-scientific ways of knowing in practice.  

Carper, in 1978, wrote that there are four ways of knowing in nursing: empirics, the 

science of nursing; aesthetics, the art of nursing; personal knowledge; and ethics, 

moral knowledge [86]. Higgs and Titchen, in 1995, suggested there are three forms of 

knowledge used in practice: propositional, theoretical or scientific; professional craft 

knowledge; and personal knowledge [87]. Eraut, coming from the professional practice 

field, divided knowledge into codified (also known as public or propositional) and 

personal [88]. Codified knowledge is “(1) subject to quality control by editors, peer 

review and debate and (2) given status by incorporation into educational programmes, 

examinations and courses” [p. 114]. Personal knowledge is the cognitive resource that 

a person brings to a situation and incorporates codified knowledge in its personalised 

form, procedural, process and experiential knowledge, as well as “impressions in 

episodic memory” [p. 114]. Gabbay and Le May coined the phrase mindlines to 

describe something similar to Eraut’s personal knowledge, the personal schema that 

guided clinician practice, as “internalised, collectively reinforced, tacit guidelines that 

serve as their knowledge-in-practice-in-context” [31 rear cover]. For them, mindlines 

are akin to common-sense practical knowledge that, with formal clinical knowledge 

acting as a map, enables them to navigate the disorder of clinical practice. Kemmis 
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recognised the store of professional practice knowledge that experts brought to their 

practice which he described as their expertise. He argued that they also have 

developed the capacity to search for saliences that allows them to respond wisely and 

prudently to different situations, perhaps something akin to Bourdieu’s “feel for the 

game” [57 p. 66]. For experts to perform in practice – in interaction with others – they 

must consider the likely consequences of their actions in relation to the “conflicting 

aims, understandings, values and self-interests” they and others bring to, and which 

arise in, practice [89 p. 393]. Kemmis describes the extra-individual features of 

practice in ways that others writing in this field have not, echoing the contrast 

between epistemology of possession and of practice, which Cook and Brown describe 

[30].  

 

 Summary and conclusion 

The above literature review has shown that there is a rich literature exploring 

knowledge and practice, and that emerging from this has been the development of an 

approach to viewing practices that recognises multiple ways of knowing that arise in 

action. This literature posits that knowing as practice cannot be separated from 

knowledge as theory and rather than conceiving of knowledge as something retained 

in the minds of individuals knowing is generated in the interactions between humans, 

things and other material phenomena. As such, it is emergent and provisional, and 

sustained through socio-material structures.  
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Relatively little has been written using this approach in dentistry, though tacit and 

embodied forms of knowing [3, 90] and Carper’s four ways of knowing [91] have been 

described in relation to undergraduate learning. In addition, ethnomethodology which 

uses an interactional approach to develop understandings of practice has also been 

applied to dental clinical teaching [92]. However, knowing in practice seems not to 

have been explored systematically in general dental practice. That is, we do not 

appear to have empirical studies to help us theorise about what knowing in practice 

looks like in the dental setting.  

Although presented as systematic, as something written in preparation for the studies 

that follow, the review is the result of an emergent practice – the practice of a DPhil. 

As authors since Marx have pointed out the theory is sought or created to answer 

practical problems. This literature review, as with all the thesis, is a codified version of 

a fragmented, temporal and evolving knowing that arose from my interaction with the 

field of doctoral studies. My habitus and capital engaged with the field and produced a 

practice. The production of this and any new knowledge or knowing associated with it 

is an accomplishment brought about by the alignment of many heterogeneous 

elements.
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Chapter 3 Describing knowledge encounters in healthcare: a 
systematic mixed studies review and development of a 
classification 

 

A version of this chapter was published in the following peer-reviewed journal: 

HURST, D. & MICKAN, S. 2017. Describing knowledge encounters in healthcare: 
a mixed studies systematic review and development of a classification. 
Implement Sci, 12, 35. (Sharon Mickan provided feedback on the protocol, 
assisted with piloting the data extraction form and provided editorial input to 
the article.) 

 

 Introduction 

The idea for the study described below arose early in the DPhil programme after 

reading Gabbay and Le May’s book Practice-Based Evidence for Healthcare [31]. In 

their concluding chapter, they write: 

“Our work suggests not only that practitioners glean new information about 

best practice from multiple sources, but also that they often require many 

confirmatory sources (including trusted colleagues) to triangulate it. Does this 

not at the very least require strategies for introducing research evidence 

through a wider range of media than at present? Should not those who hope to 

impart useful information ensure that it is distributed along more of the 

channels that practitioners actually use…?” [p. 200] 

At this early stage in the DPhil this plea led to me thinking that I needed to develop my 

understanding of what those different channels might be for dentists. I envisaged an 
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empirical study in which I would ask dentists to record the channels they used and try 

to build up a richer picture of how they encountered new or confirmatory information 

and experiences. The intention was to collect quantitative data from dentists and with 

that build a picture of those channels most used allowing implementation efforts to 

concentrate on these. So that I would be able to present a comprehensive list of 

options for dentists to select from in the study, I set about conducting a systematic 

review of information and experiential knowledge sources. Having done so, organising 

these into a tool that could be used by dentists daily was more complex than I had first 

thought. There was no existing categorisation of sources that captured the complexity 

of the sources the review identified. Instead, each of the sources I extracted from the 

studies had multiple facets. There was no such thing as a source but, if only implicitly, 

an encounter with a source. For example:  

“Observation of others' practice” 

“Formalised supervision" 

“Telephone hotline to specialist” 

As I write this, and having become more familiar with the dynamic, verbal nature of 

practice and knowing in practice, the facets I described captured, I think, in some way 

the embodiment of social and material knowing that arises through interactions 

between people and things. The facets, in describing encounters according to what 

was encountered, how, through what mode, with whom and where, helped to situate 

the action. They were an intuitive stepping stone for me as I incrementally moved my 
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focus from an epistemic position of knowledge as possessional and representational to 

one of knowing as performative. Being is in action and knowing arises in action. 

 

 Abstract 

BACKGROUND: Implementation science seeks to promote the uptake of research and 

other evidence-based findings into practice but for healthcare professionals this is 

complex as practice draws on, in addition to scientific principles, rules of thumb and a 

store of practical wisdom acquired from a range of informational and experiential 

sources. The aims of this review were to identify sources of information and 

professional experiences encountered by healthcare workers and, from this, to build a 

classification system for use in future observational studies that describes influences 

on how healthcare professionals acquire and use information in their clinical practice. 

METHODS: This was a mixed studies systematic review of observational studies. Data 

sources: I searched OVID MEDLINE and Embase, and Google Scholar using terms 

around information, knowledge or evidence and sharing, searching and utilisation 

combined with terms relating to healthcare groups. Eligibility: studies were eligible if 

one of the intentions was to identify information or experiential encounters by 

healthcare workers. Data extraction: I extracted data alone after piloting the data 

extraction form with my supervisor. Study appraisal: I assessed studies using the 

Mixed Methods Appraisal Tool (MMAT). Primary outcome: the primary outcome 

extracted was the information source or professional experience encounter. Analysis: I 

grouped similar encounters together as single constructs. My synthesis involved a 
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mixed approach using the top-down logic of the Bliss Bibliographic Classification 

System (BC2) to generate classification categories and a bottom-up approach to 

develop descriptive codes (or facets) for each category, from the data. Using an 

iterative approach of thematic content analysis, I customised the generic terms of BC2. 

I developed facets using available theory and keeping in mind the pragmatic end use 

of the classification. 

RESULTS: 80 studies were included from which I extracted 178 discreet knowledge 

encounters. I developed six classification categories: what information or experience 

was encountered; how was the information or experience encountered; what was the 

mode of encounter; from whom did the information originate or with whom was the 

experience; how many participants were there; and where did the encounter take 

place. For each of these categories I identified relevant descriptive facets.  

CONCLUSIONS: I have sought to identify and classify all knowledge encounters and 

have developed a faceted description of key categories which will support richer 

descriptions and interrogations of knowledge encounters in healthcare research. 

 

 Background 

Well-evidenced interventions intended to improve patient well-being may not be used 

optimally across healthcare professions [17, 93-99] with many barriers identified to 

the uptake of best evidence [96, 97, 100-103] and interventions designed to overcome 

these [104-106]. Implementation science seeks to promote the uptake of research and 

other evidence-based findings into practice [107] but for healthcare professionals this 
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is complex as practice draws on, in addition to scientific principles, rules of thumb and 

a store of practical wisdom [108] acquired from a range of informational and 

experiential sources. Gabbay and Le May’s ethnographic study of how primary care 

clinicians build mindlines found it was rare that medical practitioners searched for 

guidelines [31, 109]. Instead, clinicians drew on multiple sources of information and 

experiences as they cared for patients. Much of the knowledge they acquired was 

tacit, i.e. it could not be put into words [52] as, for example, when someone tries to 

convey to another exactly how not to fall off a bike when riding. The knowledge is 

embodied. We know how to cycle, and yet cannot fully explain it. So, rather than 

conceiving of a single knowable reality, mindlines are based on a more “fluid, 

embodied and intersubjective view of knowledge” that accommodates context and 

multiple realities [110 p. 1]. In this way, the knowledge of the practitioner is in the 

moment and in their practice (knowledge-in-practice) in a particular context of space 

and time (knowledge-in-practice-in-context) [31]. Implementation science, with its 

aspiration to change practice, could benefit from a richer understanding of how the 

complex, personal and context-laden phenomenon of knowledge-in-practice develops 

over time.  

Several reviews have sought to collate the sources of information clinicians use and 

the ways in which they seek them [111-117]. These include the information sources 

used by rural health professionals [116], nurses [114], physicians [111, 112, 117] and 

dentists in developed countries [113]. The reviews found that colleagues were often 

ranked as primary information sources and that learning informally was widespread. 

However, none of them attempted to synthesise the research from across healthcare 
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groups, and none attempted to classify the context and other attributes of healthcare 

professionals’ interactions with information or experiences. Thus, implementation 

research is not yet able to explore what characteristics are associated with the 

information and experiential encounters that matter to healthcare professionals. 

I came to use the term knowledge encounters only after I had collated the data from 

the studies included in this review and was attempting to organise it thematically. 

When writing my protocol, I naively intended to thematically organise sources or 

things (journals, meetings, conferences) in the systematic review until I realised I was 

dealing with practices that involved socio-material experiences with those things. 

Before publishing the paper, I was asked by my supervisor what the term knowledge 

encounter meant. In response, I wrote a blog to draft an explanation (see Appendix B). 

I use the word encounter to describe the occasions when clinicians happen upon or 

discover new information or experience something new or in a new way. The intention 

was to reflect the way in which mindlines [31] appear to be formed. These are through 

experiences that happen in non-linear and unexpected ways, in various contexts, as 

well as through so-called knowledge transfer attempts (e.g. professional development 

courses, publications). 

The more familiar terms in the literature around knowledge transfer, translation, 

exchange and sharing were not sufficient to allow description of the totality of the 

experiences clinicians were reported to have in coming across new information and 

experiences. Elements of these may surface in some of the occasions when clinicians 

come across new information, e.g. as a part of a knowledge translation project they 
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may read some guidelines; they may happen to come across information or an 

experience as someone shares it with them; or they may indeed exchange information 

or experiences with a colleague. But none of these terms alone were able to 

incorporate the multitude of ways in which clinicians come across new information 

and experiences that were identified in this systematic review. Encounter was a word 

that kept surfacing in my mind to describe what I was seeing as I read the sources I 

had extracted from the included studies. 

Encounter is defined as “an unexpected or casual meeting with someone or 

something” in the Oxford Dictionaries [118]. The Random House Dictionary (accessed 

via Dictionary.com) defines it as “to come upon or meet with, especially unexpectedly” 

[119]. Merriam-Webster defines an encounter as “a usually brief experience with 

another person” or “an occasion when you deal with or experience something” [120]. 

Although these suggest that the encounter is an unexpected event, the second 

definition does not suggest that it is always unexpected. And, although it may usually 

be brief, it is not always. Furthermore, an encounter may be with a person or a thing 

allowing for that thing to be a journal article, a procedure or internal thought process. 

The word encounter also has numerous synonyms or related words that help to show 

the interactional, often unplanned, and serendipitous nature of experiential learning 

in professional practice. Gathered from Roget’s print and online thesauri [121, 122] 

these include: 

• discover 

• meet 

• meeting 

• experience 
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• find 

• detect 

• bump into (happen upon) 

• come upon 

• stumble (happen upon) 

• detect 

• feel 

• find 

• talk (discussion) 

• turn up (be discovered) 

 

Encounter is, of course, commonly used in the context of a medical encounter (for 

example [123-125]), which is often a planned event, even if the interactions and 

outcomes within the event are uncertain. Thus, encounter seemed appropriate to 

describe the many ways in which healthcare workers come across, happen upon, or 

plan to discover new or confirmatory information or experiences.  

Tsoukas and Vladimouri give the following distinction between information and 

knowledge: 

“Information is a context-based arrangement of items whereby relations 

between them are shown (e.g. the subject index of a book). And knowledge is 

the judgement of the significance of events and items, which comes from a 

particular context and/or theory (e.g. the construction of a thematic index by a 

reader of a book)” [126 p. 976]. 

Stenmark [127] helped me to conceive of information as a means (e.g. written, oral, 

performative) of attempting to articulate an individual’s embodied knowledge, but it 

lacks the personal, and tacit, understanding that the individual has of the particular 
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phenomenon they describe. Experiential knowledge, on the other hand, is the 

knowledge gained through observations, encounters and other interactions, for 

example, of what does and does not work [128] and is often followed by a period of 

sense-making [129]. Information, from Stenmark’s perspective, may alter another 

individual’s prior knowledge but is not in itself knowledge.  

Therefore, healthcare professionals encounter information or experiences but, within 

the encounter, they will make a judgement of the significance of the information or 

experience and, therein, turn the encounter into one of embodied knowledge or 

knowing. Thus, knowledge does not refer to the object of the encounter but to the 

meaning made of the experience.  

Much later in my DPhil reading I came across the experience-based learning literature 

and this statement by Boud et al, “…the idea of experience has within it judgement, 

thought and connectedness with other experience – it is not isolated sensing” and, 

quoting Oakshott, “experience is always and everywhere significant”. Experiences 

always come with meaning [80 p. 6]. 

Therefore, I came to define a knowledge encounter as an expected or unexpected 

circumstance in which an individual comes across new or confirmatory information or 

experience and, in doing so, makes a judgement (consciously or not) about the 

significance of that information or experience.  

I would alter this now to reflect my conceptualisation of all encounters being 

experiential, whether they be with things or people. A person experiences an 

experience as they feel, read, day dream and whatever else, whether it be with a set 
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of guidelines or an instrument in their hand. A knowledge encounter might be better 

described, then, as a socio-material experience with anyone or anything that has the 

potential to confirm, or develop new, embodied knowing.  

Despite my reflections above about experiences, when designing and analysing the 

study, I used “information or experience” and will, therefore, continue to use them 

here. 

The aims of this review were:  

• to identify the sources of information and professional experiences (referred 

throughout this chapter as experiences) experienced by healthcare workers 

that could influence their embodied knowledge or knowing 

• to build a classification system, for use in future observational studies, that 

describes influences on how healthcare professionals acquire and use 

information in their clinical practice. 

 

 Methods 

3.4.1 Identification of studies 

A systematic mixed studies review was conducted to identify the information sources 

and experiences that health professionals reportedly encounter. Mixed studies 

reviews include quantitative, qualitative and mixed methods studies to provide a more 

holistic view of a given problem [130, 131]. I did not want to use different studies for 

the purpose these authors conceive of them, i.e. to synthesis “what works” from 
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quantitative studies with “how or why it works” from, generally, qualitative studies. As 

I wanted to collate a comprehensive list of sources and the way they are encountered, 

there was no reason to exclude one type of study. Quantitative, qualitative and mixed-

methods studies could provide data from which I could organise a typology of 

knowledge encounters. 

Observational studies in English, that sought to identify sources of information and 

experiences, and the ways in which these were encountered, were eligible. 

Experimental study designs were excluded because I was interested in gathering data 

from existing practice rather than a modified one. With hindsight, however, an 

experimental study with a control of normal practice, could have provided data from a 

cohort of healthcare workers not exposed to the intervention. 

All healthcare professionals responsible for human or other animal care were eligible. 

Studies involving mostly undergraduate students were not eligible because I wanted 

the included studies to reflect knowledge encounters for qualified healthcare 

professionals. I anticipated knowledge encounters in educational settings to be quite 

different to those of people in mainly work-based settings. I defined as eligible 

healthcare professionals any clinical professional that fell within the MEDLINE MeSH 

term “Health Occupations” [132]. This includes allied health occupations (e.g. 

occupational therapy), chiropractors, dentists, medical doctors, nurses, optometrists, 

podiatrists, and veterinary practitioners. I included all of these, including veterinary 

practitioners, because I felt that, whilst there are differences in the contexts within 

which information or experiences are encountered, the underlying process of 
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professional learning and development are sufficiently similar across professional 

settings. 

Any information source or experience related to patient care (this includes the care of 

animals in the case of veterinarians) was eligible.  

The following databases and search engines were searched: OVID MEDLINE, OVID 

Embase, and Google Scholar. Embase was searched from the first records in 1974 to 

June 6th, 2014. Medline was searched from the first records in 1946 to May week 4, 

2014, using terms relating to information, knowledge or evidence and sharing, 

searching and utilisation combined with terms relating to the various healthcare 

groups. (For search strategy see Appendix C). The final search was conducted on 

February 2nd, 2014. Google Scholar was searched using the combinations of “sources 

of knowledge” and healthcare groups. The searches were run again on July 29th, 2016, 

to identify studies that included any information or knowledge sources not identified 

in the studies from the original search. With hindsight, the search missed out terms I 

would have included, if I had done this now including, for example, knowing, knowing-

in-practice, learn, learning, experience, experiencing and practice. However, I also 

used reference lists and citation searching so that my intention of gathering a 

comprehensive list of sources (rather than quantifying their use) was hopefully 

fulfilled.  

I carried out backward citation searches for all included studies in Google Scholar and 

forward and backward citation searches in Web of Science for the more 

comprehensive studies [109, 128, 133] and 10 systematic reviews [111, 112, 114-117, 
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134-137]. Bibliographies and reference lists in books about implementation science 

and evidence-based healthcare, that I possessed, were checked for potentially 

relevant studies.  

Potentially eligible studies were identified from the databases and Google Scholar 

searches, exported to EndNote X6 and duplicates removed. I screened titles and 

abstracts of all studies for potential inclusion in the review. Where a study was 

potentially eligible the full text was retrieved, and I made the final decision on 

eligibility according to my inclusion criteria. 

 

3.4.2 Data extraction 

I created a purpose designed data extraction form in Microsoft Excel to extract data 

from eligible studies (see Appendix D). This was piloted by me, with Sharon Mickan, 

using five studies. We independently extracted data and then met to discuss the 

process. We did not feel there were any problems using the form. 

I completed the data extraction alone. From eligible studies the following were 

extracted: author; contact details; citation; year; study design; whether the study was 

reliant on recall, real-time data collection or both; instrument / tool / method used 

and, in the case of quantitative instruments such as questionnaires, the status 

regarding validation and reliability; study period, if longitudinal; participant description 

(number of participants, healthcare profession); setting – primary, secondary or 

tertiary; sources of knowledge; themes or categories used / developed by the authors; 
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types of knowledge considered, i.e. tacit, explicit or both; and references of potentially 

relevant studies or reviews.  

The final spreadsheet of all studies for which full papers were retrieved, with either 

reasons for exclusion or included data, was uploaded to an open access data 

repository [138]. 

I collated the sources of information or experiences in a single spreadsheet. Where 

descriptions of sources were different, but shared the same meaning, these were 

grouped together as a single construct. 

I wanted to be able to, in some way, assess the quality of the included studies, 

consistent with conventional systematic review protocols.  I realised later that this was 

a very difficult task. At the time, though, I chose to use the Mixed Methods Appraisal 

Tool (MMAT) [131, 139] as it was one of few tools that allowed for qualitative and 

quantitative studies to be evaluated. 

 

3.4.3 Analysis 

My preliminary reading of the literature suggested that information sources and 

experiences, and the way they are encountered, are multifaceted and would benefit 

from a classification system that could accommodate this. Kwasnik states that 

“classification is the meaningful clustering of experience” and argued that the way we 

classify knowledge can assist in the discovery of new knowledge [140 p. 24]. My 

intention was that the classification system I developed help to organise the 

experience healthcare workers have of encountering new information and experiences 
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and, therefore, assist with the discovery of new methods to facilitate the embodiment 

of learning from experiences that could improve directly or indirectly the health of 

patients. 

I chose to adopt the facet classification approach to describe the important contexts 

within which information and experiences are encountered because facet 

classifications recognise that there is more than one way to view the world, and that 

facets themselves are flexible to accommodate new phenomena over time [140]. This 

approach has been used to classify information on the world-wide web [141] and in 

information seeking tasks [142]. An example of a facet classification is the way we 

classify wines using the categories of country (France, Germany, Australia, Chile, etc.), 

grape variety (chardonnay, cabernet, merlot, etc.), alcohol content (0% through 15%) 

and colour (white, red, rosé).  

To describe and organise the experiential and information sources, I adapted the Bliss 

Bibliographic Classification System, known as BC2. This system classifies, for any piece 

of knowledge, what is being done, what are its parts or properties, how is this 

achieved, by what means and by whom, where, and when? [143] and was developed 

from the work of Ranganathan, who identified repeating elements of all subjects such 

as personality, matter, energy, space and time [144].   

After extracting the data, I developed a classification of knowledge encounters 

together with a description of facets that described key elements of information and 

experiential knowledge sources that healthcare workers encountered. I used a 

constant comparative method to refine the classification. 
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My synthesis involved a mixed approach using the top-down logic of the BC2 

classification to generate thematic categories and a bottom-up approach to develop 

facets (or codes) for each category from the data. That is, I altered, added or removed 

the specific terms used in the BC2 classification, for example, from “what is being 

done” to “what information or experience is encountered”. I then read and re-read 

the extracted sources, using the constant comparison technique, to develop 

descriptive codes. As an example, when an article reported “colleagues via internet” I 

recognised that “someone” was involved in the encounter. Similarly, “someone” was 

involved in an article that reported “mentor” and another that included “patients’ 

experiences of illness”. Thus, I created a category to describe the someone from whom 

a healthcare worker might have obtained information in their knowledge encounter. I 

called that category “from whom did the information originate or with whom was the 

experience”, to fit the BC2 logic. Then, I re-read my data to generate facets for each 

category. The facets were higher level descriptive codes of the people involved in the 

encounter. For example, from the following raw data I created the facet 

“practitioner”: “peers”, “observation of others’ practice”, “formalised supervision”, 

“systematic self-evaluation”, “specialist”, and “email contact with specialist”. In a 

similar way, the facets of “non-practitioner (colleague)”, “patient”, “researcher”, 

“educator”, “regulator”, “employer” and “salesperson” were generated. 
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 Results 

3.5.1 Study characteristics 

9,138 potentially eligible reports were screened by title and abstract (see Figure 3.1 

below). Of these 113 were potentially eligible and, therefore, the full text was 

retrieved. 37 of these were not eligible. 76 studies were eligible for inclusion in the 

review from the 2014 search [109, 128, 133, 145-217]. The additional search in 2016 

identified a further 4 eligible studies [218-221]. Their data are included in the analysis 

for completeness, but they did not identify any additional descriptions of knowledge 

encounters and did not, therefore, affect the classification.  

Four studies used a mixed methods design (interviews and surveys), 22 used 

qualitative methods (ethnography, case study, vignettes, interviews, focus groups or 

qualitative questionnaire) and 54 used quantitative methods (survey, observation, 

critical incident technique, or interviews). Of the 80 studies, only 24 allowed for the 

inclusion of knowledge encounters that were experiential or tacit.  

71 of the studies included a single group of healthcare professionals, and 9 involved 

two or more healthcare groups. Across the studies the quality was evaluated by 

MMAT as moderate or low quality. The study characteristics are summarised in Table 

3.1 (see below). Details are in Appendix E. 
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Figure 3.1 PRISMA flow chart of study selection process 
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Table 3.1 Characteristics of included studies 

Study design Mixed methods 4 

Qualitative 22 

Quantitative 54 

Cross-sectional or 
longitudinal 

Cross-sectional 76 

Longitudinal 3 

Unclear 1 

Recall or real-time Recall 72 

Real-time 1 

Recall and real-time 7 

Setting Hospital only 22 

Primary care only 28 

Hospital and primary care 15 

Any setting or unspecified 15 

Country Australia 6 

Brazil 1 

Canada 9 

Denmark 1 

France 1 

Ghana 1 

Germany 2 

Iran 4 

Ireland 2 

Italy 1 

Jordan 1 

Mongolia 1 

New Zealand 1 

Norway 2 

Philippines 1 

South Korea 1 

Spain 1 

Sweden 4 

Taiwan 1 

Tanzania 1 

Turkey 2 

UK 11 

USA 25 

Healthcare professional 
groups included across the 
studies (greater than 80 as 
some studies included more 
than one group) 

Dentists 8 

Doctors 42 

Radiologists 1 

Nurses 31 

Hygienists 1 

Midwives 1 

Pharmacists 1 

Phlebotomists 1 

Podiatrists 1 

Psychiatrists 1 

Rehabilitation & physical therapists 2 
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Speech & language pathologists 1 

Vets 1 

Knowledge sources included Explicit (codified) only 56 

Explicit and tacit or experiential 24 

MMAT quality score 
(maximum ****, minimum *) 

**** 6 

*** 20 

** 37 

* 17 

 

3.5.2 Development of a classification of knowledge encounters 

178 individual descriptions of encounters with information sources or experiences 

were identified across the 80 studies (see Appendix F). Some of these were described 

simply as nouns, e.g. journal, but there is an implicit requirement for a verb, i.e. to 

read a journal. On other occasions, the verb was recorded, e.g. informal conversation 

with colleagues. Thus, what authors described as sources were often encounters with 

sources that might have been intentional or unintentional.  

I did not begin with an idea of how I would develop a classification or taxonomy in 

mind before collating the data. The process was tortuous, and I sought inspiration 

from several existing classifications to help. Among these were Carper’s four 

fundamental patterns of knowing in nursing (aesthetic, personal, ethical and empirical) 

[86] and Estabrooks et al’s four overarching categories of sources used by nurses 

(social interactions, experience, documents, and a priori knowledge) [128]. However, 

both are one-dimensional. I was realising that such an approach would not be suited 

to the complexity of classifying not just the experienced but also the experiencing 

within an encounter. I was also concerned that, as Patrick Lambe has written about 

any taxonomy, it be clear to the end-user [222], in my case the GDPs I anticipated 

being involved in the study to follow. Lambe also addressed the issue of having 
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multiple dimensions, by suggesting the use of matrices within taxonomies, and that 

there are classifications based on facets [223]. This immediately helped me to begin 

making sense of the data I had extracted. To classify both, the experienced and the 

experience, I needed to think of knowledge encounters in a multidimensional way and 

describe the dimensions according to different facets. 

I modified the BC2 classification to add categories where differentiation was required 

and remove others where there were redundancies. In summary, the classification I 

developed included the following six key questions about the knowledge encounter 

(short versions used in Figure 3.2 below are in brackets): 

• What information or experience was encountered (“What information or 

experience?”)? 

• How was the information or experience encountered (“How?”)? 

• What was the mode of encounter (“What mode?”)? 

• From whom did the information originate, or with whom was the experience 

(“From / with whom?”)? 

• How many participants were there (“How many?”)? 

• Where did the encounter take place (“Where”)?  

I removed the BC2 categories “what are its [the knowledge’s] parts or properties” and 

“when”.   
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Figure 3.2 Six categories of knowledge encounters with descriptive facets 
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3.5.3 Facets of categories 

While multiple facets were recognised in the literature, I have organised them to 

describe the important components of the six key classification questions just 

identified.  

What information or experience was encountered? 

This category reflected the knowledge that the information attempted to articulate, or 

experiential knowledge. I reviewed existing models of knowledge (see discussion) to 

help construct the facets of this category (see Table 3.2).  

Table 3.2 A classification of knowledge encounters: knowledge facets, descriptions and examples 

Knowledge facet Description Examples from included 
studies 

Codified knowledge Research, theoretical or practice-
based knowledge subject to 
quality control by editors, peer 
review and debate 

Journal, guidelines, 
textbook 

Individualised 
codified knowledge 

Codified knowledge presented in 
some manner by individuals in 
person 

Informal conversation 
with colleagues, 
seminars, grand rounds 

Procedural 
knowledge 

The individual actions required to 
carry out a given activity 

Observation of other’s 
practice 

Process or policy 
knowledge 

Local or national processes and 
policies 

Local care delivery, 
national health policy 

Experiential 
knowledge 

That obtained through personal 
experience 

What has worked / not 
worked before, personal 
clinical experience, 
patient’s experiences of 
illness 

Custom The implicit norms of a given 
healthcare setting or professional 
group 

The way it has always 
been done 

Product or service 
knowledge 

Commercial product and service 
characteristics 

Company 
representative, 
company literature 
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How was the information or experience encountered? 

It was evident from the data that senses, such as smell and touch, were used by 

healthcare professionals as they encountered sources of knowledge, in addition to 

seeing and hearing.  Additionally, there were clearly internal, i.e. non-sensory means, 

of encountering knowledge, such as reflecting on one’s experience (see Table 3.3). 

Table 3.3 A classification of knowledge encounters: how the knowledge is encountered facets, 
descriptions and examples 

How encountered Description Examples from included 
studies 

Verbal 
communication 

Through voice either face-to-face 
or via a medium, such as a 
telephone 

Informal conversation 
with colleagues, 
telephone hotline to 
specialist 

Written format Through print either in paper or 
electronic form 

Company literature, 
textbooks 

Visual Through observation either 
directly or through some form of 
print or electronic medium 

Video 

Haptic Through touch The patient’s body 

Olfactory Through smell Reading the patient 
using senses (smell, 
listening, watching, 
touch) 

Internal reflection Through conscious exploration of 
personal thoughts and 
experiences 

Nurses’ known 
explorations 

 

What was the mode of the encounter? 

It was evident that some encounters took place in person and some remotely, or 

through a medium. Where the encounter was not in person, electronic means were 

dominant ways of bridging the gap. Technology would be used in many settings to 

augment the sharing of information, for example, at a conference, but the distinction 
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here is more to do with whether the individual is present in person rather than using a 

medium to communicate (see Table 3.4). 

Table 3.4 A classification of knowledge encounters: mode of information or experiential knowledge 
encounter facets, descriptions and examples 

Mode of encounter Description Examples from included 
studies 

Using electronic 
technology 

Through any form of electronic 
medium  

Email contact with 
specialist, telephone 
hotline to specialist, 
medical websites 

Not using electronic 
technology 

Through non-electronic media or 
by being present in person 

Conference, local audit, 
hand over, handbooks 

 

From whom did the information originate or with whom was the experience? 

My thematic organisation of the people from whom information originated, or with 

whom there was an experience, resulted in eight facets (see Table 3.5 below). Whilst 

in this table the facets are singular, e.g. salesperson, I conceive of the terms being 

used in the plural, too, e.g. to classify the source “pharmaceutical / product literature”. 

This will have originated from the company (more than one person) selling a product. 

Table 3.5 A classification of knowledge encounters: from whom did the knowledge originate facets, 
descriptions and examples 

From whom Description Examples from included 
studies 

Practitioner A healthcare practitioner from 
any field 

Colleague, colleagues via 
internet, clinical leaders, 
personal clinical 
experience, journal club, 
email discussion list, 
professional association 

Non-practitioner 
(colleague) 

A colleague who is not a 
healthcare practitioner and who 
may work within or without the 
same organisation 

Social services, non-
medical personnel 
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Patient A person or group of patients 
receiving healthcare 
interventions 

Patients, patient 
questioning, patients’ 
experience of illness 

Researcher A person or group of people who 
have investigated something in 
an organised and systematic way 

Thesis, journal 

Educator A person or organisation 
providing instruction 

Teacher, educational 
booklet, laboratory 
manual, patient 
information 

Regulator A person or organisation that 
directs or regulates some aspect 
of healthcare practice 

government documents, 
health policy 

Employer An individual or organisation that 
employs the healthcare 
professional 

Policy and procedure 
manuals, local guidelines 

Salesperson An individual or organisation that 
sells good or services 

Company literature, 
company 
representative, drug 
company functions 

 

How many participants were there? 

In addition to determining the role of the individual or organisation involved in sharing 

the information, it was evident that some of the encounters with sources might 

involve an individual alone, with one or two others, or as part of a larger group. Social 

learning is believed to be an important element of how individuals acquire new 

knowledge, particularly in practice [73, 89, 224], and therefore I felt that this facet of a 

knowledge encounter was an important one to capture (see Table 3.6). 
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Table 3.6 A classification of knowledge encounters: how many people were involved facets, descriptions 
and examples 

How many Description Examples from included 
studies 

Alone An individual encountering 
information or experiential 
knowledge without others 
present either physically or 
virtually 

Personal development 
of acquired knowledge 
through experience and 
prior knowledge 

A couple Two people involved in the 
knowledge encounter 

Informal conversation 
with colleagues 

A group Three or more people involved in 
the knowledge encounter 

Email discussion lists, 
seminar 

 

Where did the encounter take place? 

For this category I tried to distil from the sources identified a sense of place in which 

the knowledge encounter could occur. The setting was in part determined by the 

intention e.g. whether a meeting was intended to be an educational event or if it was 

intended to be social but where new information was encountered nonetheless (see 

Table 3.7). 

Table 3.7 A classification of knowledge encounters: where did the knowledge encounter take place 
facets, descriptions and examples 

Where  Description Examples from included 
studies 

Work Setting in which the healthcare 
professional works 

Grand rounds 

Educational Setting intended for educational 
activity rather than work 

Conferences 

Domestic Home Online continuing 
education, chatrooms [if 
carried out at home] 

Social A setting given over to social 
activities rather than educational 
or work 

Professional societies 
[when primary reason 
for meeting is social] 
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 Discussion 

I conducted a systematic mixed studies review to identify all encounters with 

information and experiences reported in the healthcare literature and identified 80 

qualitative, quantitative and mixed methods studies that reported on such encounters. 

I then developed a faceted classification to describe what I term knowledge 

encounters using a mixed didactic-inductive process. The classification has six 

categories that describe different aspects of any encounter, i.e. what information or 

experience was encountered, how the information or experience was encountered, 

what the mode of encounter was, from whom did the information originate or with 

whom was the experience, how many participants there were, and where the 

encounter took place. Each category is described by key facets that enable a deeper 

understanding of the actual knowledge encounter. 

 

3.6.1 Discussion of the generation of facets 

Higgs and Titchen [225] describe three knowledge types in professional practice: 

theoretical or scientific knowledge; craft knowledge; and personal knowledge. 

Similarly, Kemmis proposes that there is public knowledge (theoretical, scientific), 

action (as an object of knowing or thought) and practice [89]. Eraut divides knowledge 

into codified (also known as public or propositional knowledge) and personal [88]. 

Gabbay and Le May identified six knowledge types from their work with healthcare 

providers over many years: experiential, research, theoretical, policy, custom and 

practice, and trial and error [31]. I drew on all of these in developing the classification.  
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One source of information that arose from the data was that produced by commercial 

companies, often for marketing. It is not clear whether this has been subjected to 

quality control in the sense of codified knowledge. I, therefore, included an additional 

category of “product or service knowledge”, though I acknowledge that there may be 

occasions when the product knowledge truly reflects codified knowledge, i.e. when it 

is based on peer-reviewed research.  

There were multiple roles individuals or organisations could be envisaged to perform 

depending on the context of the encounter. From a relational perspective, a 

“colleague” might be someone whose “practice is observed” or with whom an 

“informal conversation” is had. Colleagues might take on the role of an educator or as 

a “mentor” or “peer opinion leader”. They might also be an employer and responsible 

for creating “locally developed guidelines”.  In many cases, it was not possible for me 

to define the role due to lack of contextual information, but there were sufficient 

examples of different roles across the included studies for me to develop several 

facets to describe the various roles others play in knowledge encounters. 

Given that an individual can perform several different roles I defined this category 

according to the primary role taken by the individual(s) or organisation at the moment 

of information or knowledge encounter. Thus a “journal club” may be dependent on 

the interpretations of fellow practitioners, whilst the reading of a research article in a 

“journal” alone would entail the source being a researcher.  

There was a challenge in how to classify non-human sources such as “journal” articles 

and “video”. I determined that the primary role of the individual(s) or organisations 
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creating the information source would follow the same categories as for the in-person 

encounters. Thus, a research article may be written by a researcher who might write 

another article that explains a clinical technique as an educator. These facets could 

also be ascribed to the self or to other colleagues. In such a case, personal reflection 

by a healthcare professional on their practice would be described by the facet 

“practitioner”. 

 

3.6.2 Limitations 

There are several potential limitations associated with this review.  

The search for studies used a combination of formal search strategy and citation 

searching. It is possible I have missed potentially relevant studies because authors 

have used terms I did not include in the search strategy, and because I confined the 

eligible studies to English. However, as I was not seeking to quantify the encounters 

with knowledge sources I feel that I reached a saturation of both classifications of 

knowledge encounters and descriptions of their key facets in the studies I did identify.  

The screening of titles and abstracts was conducted by me alone. This increases the 

possibility that potentially eligible studies were not included. Similarly, it is a limitation 

that the coding and design of the classification were done by me alone, though it was 

with ongoing discussion with my supervisor at this time, Sharon Mickan. 

The discreet facets identified may not reflect all the facets that a particular knowledge 

encounter could include. Thus, users of the classification will have to make a choice 

about which facet is most appropriate of all those that could be used.  
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I have also identified limitations of the studies included. The literature on knowledge 

sources identified here has been largely dependent on recall of exposure to different 

sources. Apart from three studies that used brief periods (4 hours or half a day) of 

observations [150, 174, 198] all of the quantitative data has depended on recall. This 

review was not concerned with quantifying the proportion of encounters ascribed to 

each source but, due to the impact of recall bias [226], I may not have a complete 

picture of sources of information encountered by healthcare professionals. In the 

qualitative studies, more contextual information was given to understand what the 

encounter with a source meant to the clinician. Finally, several of the closed question 

surveys I identified appeared not to follow a theoretical structure, and I was unable to 

identify one that had all the knowledge source encounters identified in this review.  

I used the MMAT tool to assess the quality of the studies. I value the attempt by the 

authors of MMAT to provide a means for evaluating and comparing the quality of 

different study designs when conducting mixed studies reviews. However, whilst it was 

apparently straightforward to use with individual studies, I found I was unsure what 

the results meant when compared, in particular, to studies conducted within different 

research paradigms where “quality” can mean something very different [227].  

 

3.6.3 Implications for Implementation Science 

There is a growing body of evidence to support the assertion that healthcare 

professionals’ knowledge-in-practice – the knowledge that is used as they practice – is 

influenced by interactions with a variety of formal and informal sources of information 
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and experience. However, as shown in this review, there has been relatively little real 

time empirical study of the ways in which this happens. I think that, by studying the 

ways in which healthcare professionals’ knowledge-in-practice is influenced by what 

they encounter and how they encounter it, we can begin to better understand how to 

work with the grain of practice to promote the uptake of research into practice.  

From their ethnographic work in general medical practices Gabbay and Le May coined 

the term mindlines to describe the internal, personal, and tacit guidance medical 

practitioners used as they went about their practice. Mindlines develop as healthcare 

professionals interact with, and make sense of, multiple sources of information, and 

experiences. Recognising that quantitative methods can rarely develop the rich 

understanding of individual practices that ethnographic methods can, I nonetheless 

think, that the classification described here will allow for longitudinal survey tools to 

be developed that capture rich contextual data of how healthcare professionals 

develop their knowledge-in-practice in a variety of contexts.  

With the increasing availability and functionality of digital means to record 

experiences in real time [228], there is an opportunity to study larger numbers of 

healthcare professionals in any number of settings as they go about their lives. 

Observational methods are limited not only by the large amount of time needed and 

ability for a researcher to be in only one place at a time, but also by restrictions of 

access to, for example, peoples’ homes and social gatherings where knowledge 

encounters are bound to occur. Real time data capture has been used to study a wide 

range of health and social topics [229-232], and I envisage research that explores 

knowledge encounters in a similar way. This could be done qualitatively, with 
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participants recording in their own words their experience of the encounter. However, 

by using a classification to describe the knowledge encounters participants may be 

able to record encounters more quickly and record key characteristics of the 

encounter. Meanwhile, researchers would be able to gather larger quantities of data 

and analyse it much more quickly. Through a better understanding of what, how, 

where and with whom information and experiences diffuse into practice it is hoped 

that we can develop new implementation approaches to promote research uptake 

alongside other information and experience as healthcare professionals develop their 

knowledge-in-practice.  

Further development of this longitudinal approach could explore whether, and how, 

particular facets of knowledge encounters are associated with changes in knowledge-

in-practice, and how these facets change, for example, as healthcare professionals 

mature. Implementation researchers might then develop interventions that leverage 

these facets to help improve uptake of evidence-based practices. For example, if 

knowledge encounters that share the facets of individualised codified knowledge, 

verbal, non-electronic, with practitioners, in social settings and occur in groups are 

associated with more change in knowledge-in-practice, can we adopt, adapt or design 

new opportunities for professionals to experience knowledge encounters with 

research based on these, rather than on facets not associated with changes in 

knowledge-in-practice?  

Finally, whilst classifications function as descriptive and explanatory frameworks for 

ideas or phenomena, they also act, like theories do, in providing the basis for the 

generation and testing of new ideas [233]. I think that by describing what is a complex 
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phenomenon using a faceted classification, implementation researchers may find new 

ways of thinking about knowledge-in-practice, and how to work effectively with it, to 

promote the use of research and other evidence-based findings in practice. 

 

 Conclusion 

Healthcare professionals encounter information and experiences that may change 

their knowledge of patient care in many ways. I have developed a classification to 

organise and describe the complexity of how healthcare professionals encounter 

information and experiences. I have identified six key classifying questions to 

understand the context in which information and experiences are encountered and 

described important facets for each of these. This novel faceted classification for 

knowledge encounters has been developed as a tool for future observational studies 

of healthcare professionals. Future research should explore how this classification of 

knowledge encounters can deepen our understanding of how healthcare professionals 

learn and develop their knowledge-in-practice. Over time, I want to be able to 

facilitate knowledge encounters that improve the uptake of evidence-based practices 

in healthcare. 
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Chapter 4 Design and testing of a web tool to record and 
classify knowledge encounters 

 

 Background 

In the previous chapter I described the development of a faceted classification of 

knowledge encounters. The classification identified six key questions about knowledge 

encounters: what knowledge was shared during the encounter? How was the 

knowledge encountered? What was the mode of exchange? From whom did the 

knowledge originate? How many participants were there? Where did the encounter 

take place? For each of these questions or categories I defined several facets.  

The purpose of the classification was to help organise the sources of knowledge, and 

contexts, within which they were encountered when conducting self-report empirical 

studies with general dental practitioners (GDPs). Sometimes known as ecological 

momentary analysis (EMA) [234] there are several potential benefits to participants 

self-reporting data in real time. These include a reduction in the risk of recall bias by 

participants [234]; the recording of contextual data that may influence behaviours 

[235]; and the collection of data by participants in places and at times to which 

researchers may not have access to [234]. Studies of knowledge sources and the ways 

in which healthcare professionals encounter them have largely been based on surveys 

or observation [236]. Whether the intention is to gather quantitative or qualitative 

data, each has limitations that I hoped the use of self-report would help address.  
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Surveys capture clinician recall of their encounters with knowledge at a single moment 

in time. These are prone to recall bias and rarely able to capture contextual 

information about how those knowledge sources are encountered. Observational 

studies in this field have tended to involve few participants and rarely extended 

beyond the workplace. Particularly for the quantitative observational studies these 

have involved short periods of observation of individual practitioners with a maximum 

of four hours. Real-time self-report offered the opportunity to gather quantitative and 

qualitative data from each participant over several days, rather than hours, and in 

locations not normally accessible to the researcher, e.g. the home or social settings.  

The aim of this chapter is to report on how I have designed and tested a tool to be 

used in a study to explore GDPs’ knowledge encounters using a mixed methods 

approach. 

My objectives were:  

1. To create a web-based tool to collect real-time data based on the classification 

developed in the previous chapter 

2. To create an online training tool to help familiarise participants with the 

classification 

3. To evaluate the ease of use of the web-based tool 
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 Methods 

4.2.1 Development of a web-based tool to record knowledge encounters 

There were several attributes that, from my reading of the literature and informal 

discussions with researchers using real-time self-report data collection, I felt would be 

ideal in a tool for my study. Due to technical and/or financial reasons this ideal would 

inevitably have to be compromised. The attributes were: 

• accessibility via mobile telephone, computer or tablet computer 

• ability to be synchronised across devices 

• ability to record a knowledge encounter in less than 30 seconds 

• ability to prompt participants to record data 

• secure and immediate data transmission 

• ability to download qualitative and quantitative data into a spreadsheet for 

analysis 

• free or low-cost (as the study was unfunded) 

• ability to include a training element to help participants familiarise themselves 

with the format and classification 

I considered several approaches before determining that I would use Google’s web 

form. The Ethos App – ethnographic observation system mobile application 

(www.ethosapp.com) – had been used in a small study that explored the behaviours of 

22 football bettors reported in a blog [237]. Although the system allowed data 

collection on multiple mobile devices, it was primarily designed to collect qualitative 

data on mobile phones and would have been difficult for me to incorporate the 
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classification system. I also explored using Evernote (www.evernote.com), which is a 

note-keeping application that allows synchronisation across mobile devices and 

computers. It is possible to share folders of notes with others, and I experimented on 

my own using this to record knowledge encounters. However, though it would have 

been adequate for the qualitative descriptions of knowledge encounters, as the 

application is designed for free text note-keeping, there was no way to provide 

participants with the classification choices. 

I had discussions with a developer about the possibility of creating a custom web form 

or application, but the cost of developing this was prohibitive. They did suggest, 

however, that a web form such as Google’s could allow much of the functionality that I 

required. 

I was already familiar with the suite of online software available from Google Drive 

(drive.google.com), which include online spreadsheets, word processor, presentation 

software and forms for surveys. I, therefore, explored this option further and realised 

that I could develop a tool that would have most of my desired attributes. Google docs 

are provided free of charge once one has created an account, which was important, 

given my lack of financial resources. However, it is not secured like other online survey 

tools (See REDCap, which I became aware of only after conducting this study [238]), 

which would mean that the data captured on it needed to be anonymous as far as 

possible.  

Google forms are survey tools. One designs the form by choosing different 

combinations of text and question types. From my form, I used an open question with 
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a free text box for participants to describe their knowledge encounters (qualitative 

data) and a series of drop-down boxes for each of the facets of the knowledge 

encounter (quantitative data).  

Google forms also allows one to customise the format, so I could incorporate the 

University of Oxford logo and choose a matching background (see Figure 4.1 below). It 

is straightforward to incorporate images, which proved very useful for the scenario 

training I developed for participants. 

As can be seen in Figure 4.1, I included two additional questions to the original six, 

namely “Was the encounter sought by you?” and “How do you intend to use the 

knowledge encountered?”. The first question was intended to identify whether the 

encounter was an intentional one or one that arose serendipitously. The second one 

was intended to ascertain, at that moment, what their intended use of the knowledge 

encountered was. The possible responses were based on Graham et al’s categorisation 

of research use [239]: 

• I won’t use it 

• I will use it instrumentally (do something with it) 

• I will use it conceptually (think about it) 

• I will use it politically (make an argument for something). Graham used the 

term “persuasive” rather than political. 

The form allowed for GDPs to describe each knowledge encounter using six facets. 

Whilst this could never capture the depth of an encounter that a qualitative approach 

might do, it gave some more information about where, with whom and how 
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information and experiences were encountered. At this stage in my DPhil journey I had 

not encountered the generative concepts of knowing in practice and was still heavily 

influenced by rationalistic approaches. 

 
Figure 4.1 Screenshot of web-based tool developed 
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4.2.2 User testing of the tool 

I wanted to test the feasibility and reliability of GDPs using the form and the 

classification system to record their knowledge encounters. Four GDPs were recruited 

via a Facebook entry that explained the nature of the tool development and invited 

GDPs willing to help to get in touch through Facebook. There was no offer of financial 

reward. As the purpose of the study was to develop a tool rather than generate 

generalisable new knowledge as research, ethics was not sought. GDPs, who agreed to 

take part, were sent an email (see Appendix G) with a pdf attached with descriptions 

and/or examples of the facets in each category (see Appendix H). The examples of 

knowledge encounters were taken from those extracted in my systematic review 

(Chapter 3). 

Before they collected data by themselves, I wanted to see the variability of 

classifications when GDPs used the survey tool with several scenarios.  At the same 

time, I wished to give a sense of the interactions that they could record themselves in 

due course. In this way, the scenarios also served as a familiarisation tool.  

For this stage, I developed five scenarios of knowledge encounters based on the 

knowledge encounters identified in the mixed studies systematic review and personal 

experience. The intention was to provide scenarios that could be classified with 

several of the different facets. The scenarios were on sequential web pages, and the 

GDPs were asked to progress through all five, classifying the scenarios. There was also 

a free text box for them to provide feedback or ideas after each scenario. All but one 

scenario included one or more images intended to give more context to the encounter 
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and encourage the users to imagine they were present in it. The texts of the scenarios 

were: 

1. Please imagine you are a dentist looking at this dental journal. 

2. You are attending an implant course. You and three other dentists have 

observed the clinical stages of placing an implant. 

3. You have looked through a discussion in a dental chat forum, a portion of 

which is reproduced below. 

4. During a coffee break you pop into your colleague's surgery because you would 

like to know how they would manage a particularly difficult endodontic case. 

You discuss the case with the help of a couple of periapical radiographs, and 

your colleague shares their opinion of how you should manage the case based 

on their experience. 

5. After arriving back from work, you sit down and read some of the Care Quality 

Commission's "A fresh start for the regulation and inspection of primary care 

dental services" document. 

The first two pages of the survey are shown below (see Figures 4.2 and 4.3).  
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Figure 4.2 Page 1 of the user-testing web form 

 

 
Figure 4.3 Page 2 of the user-testing web form 
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Figures 4.4 to 4.7 are screenshots of the first scenario, which followed the introduction 

above. Although there are several screenshots, it was all on one webpage, requiring 

users to scroll down. On the first page only, I included descriptions of the different 

facets, to help the users orientate themselves. At this stage, I did not include the 

questions “Was the encounter sought by you?” and “How do you intend to use the 

knowledge encountered?” because the GDPs were not classifying their own 

knowledge encounters. Subsequent pages omitted the detailed descriptions but 

provided an online link to the same list of descriptions / examples of facets in case 

they needed it midway through (see scenario two in Figure 4.8, below, as an example). 

 
Figure 4.4 First scenario in user-tester web form (screenshot 1 of 4) 
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Figure 4.5 First scenario in user-tester web form (screenshot 2 of 4) 
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Figure 4.6 First scenario in user-tester web form (screenshot 3 of 4) 
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Figure 4.7 First scenario in user-tester web form (screenshot 4 of 4) 
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Figure 4.8 Fourth scenario in user-tester web form 

 

I sought feedback about the simulation exercise at the end of the second stage of the 

user testing (see Appendix I for questions) as I intended to use these and other 

simulations in familiarisation exercised with GDPs, who would record their knowledge 

encounters for a longer period in the study that followed. 
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In the second stage, the four GDPs were invited to use a personalised and anonymous 

web form to record their own knowledge encounters over a day, or more, if they felt 

able to. As mentioned earlier, two additional questions were included, “Was the 

encounter sought by you?” and “How do you intend to use the knowledge 

encountered?”, and a free-text box was added to the start of the web form where 

GDPs were asked to describe the information or experience encounter in their own 

words (see Figure 4.9). 

 
Figure 4.9 First page of user-tester personal web form 
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This user-tester web form (see Figure 4.10) included an introductory page reminding 

the GDPs of what they could record as a knowledge encounter. After submitting their 

web form, the form would reload. Therefore, it was removed for the study that 

followed to minimise on the number of clicks. 

The four GDPs were encouraged to record the encounter as close to the time it 

occurred as possible. In the explanatory email I sent to them, I suggested that they 

could use some form of reminder or alarm to help them remember to record their 

encounters but left it up to them whether they did this and, if so, how frequently.  

In addition to the four GDPs who would collect data over 24 hours, I asked eight GDPs 

attending an Evidence-Based Dentistry short course, that I was running in London, to 

trial the web form. I asked them at the beginning of the session to think of a recent 

knowledge encounter, and to classify it using the web form. 
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Figure 4.10 Knowledge encounter user-tester web form 

 

4.2.3 Data management 

The data from the web forms automatically populate an online spreadsheet in Google 

Drive. The data was downloaded and for stage one similarity was calculated as a 

maximum percentage agreement for each scenario and each category. 
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I did not intend to collect the data from the web form used by the dentists, as the 

purpose was to allow them to use it and gather feedback on its usability. 

The data from the feedback web form, the email exchanges and face-to-face 

discussions were noted in an offline spreadsheet. 

 

 Results 

4.3.1 Simulations 

Figure 4.11 shows the percentage agreement between the four dentists recruited 

through Facebook, who classified the five scenarios. Where the score is 100% all four 

GDPs used the same facet. Where it is 75% three out of the four used the same facet. 

50% indicates that two used the same facet. In both cases below, where 50% is 

indicated, two GDPs used one facet and two GDPs used another facet. Overall, the 

agreement provided me with reassurance that the GDPs were not guessing but were 

classifying in a reproducible way. However, it is important to stress that, as there were 

no right answers, a slight disagreement over some categories was expected.   

 
Figure 4.11 Agreement between four dentists on facets used for each category for scenarios 1-5 
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4.3.2 GDPs’ own knowledge encounters 

The four GDPs between them recorded 17 knowledge encounters using the web form. 

These are reproduced in Table 4.1 below. The qualitative descriptions are quite 

detailed and rich with contextual information. This was a pleasant surprise, as it 

encouraged me to think that in the study to follow, GDPs would provide sufficient 

information to serve as stimuli for in depth interviews about the knowledge 

encounters.  

Table 4.1 Seventeen knowledge encounters reported by the four GDP user-testers (the table is divided 
into four) 

GDP 1 

Describe the information or 
experience encountered in your own 
words. 
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W
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? 

1. How to improve your endodontics 
in 2 days ( day 1) 
Held at the dental education centre at 
Northwick Park hospital. Hands on 
practical on accessing teeth and 
lecture based using power point on 
diagnosis/restorability of teeth. Also 
visual demonstrations using 
microscope projected on screen. 
Given by 2 DWSI in endodontics to a 
group of 8 GDPs. 
Very informative and a good refresh to 
skills P
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u
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l 
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2. Oral health promotion event in 
Hillingdon held by NHS England on 3rd 
March 2015.  
Presentations on dental public health. 
Addressing how to increase access of 
children to dental practices as 
Hillingdon has highest caries rate in 
North west. Discussion of upcoming 
school outreach programmes. P
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3. Patient with pain after endo stage 
one LR3. I wanted to know frequency 
of 2 canals and their relative position 
to check for this patient. used google 
to find an article on pubmed. 5% 
lingual  
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4. I want to know why I get a lot of 
people wanting work experience as a 
dentist, including one today who has 
already done 2/52 elsewhere. I was 
busy so didn't bother getting info on 
this  
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5. I was using a new material called 
icon to remove white spots from 
teeth. I followed the instructions but 
the product didn't produce the 
desired result 
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6. Hands on course titles " How to 
improve our endodontics in 2 days" 
Day 1 on 4th March, held at the dental 
education centre at Northwick Park 
Hospital.  
The course was given by 2 DWSI 
[Dentist with special interests] in 
endodontics to a group of 8 GDPs 
They day included powerpoint 
presentations and hands on access of 
teeth, with demonstration on screen 
under a microscope. P
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7. Talk given on access and child oral 
health by Hillingdon LDC [Local Dental 
Committee]. they spoke about 
prevention regimes and how to 
increase access of children in 
Hillingdon, focussing on the fact that 
the children of Hillingdon had 
neglected dentition (evidence from 
dental public health consultant given). 
They also spoke about out reach 
schemes which they wish to 
implement with NHS England and 
asked for practices to put their names 
forward who would be interested in 
taking part. P
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GDP 2 
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Describe the information or 
experience encountered in your own 
words. 
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8. I sat with a colleague over coffee 
and we discussed how to encourage a 
particular patient to wear a splint. He 
continues to fracture cusps off teeth 
and several restorations I have 
provided have failed. We discussed 
what the ethical issues relating to not 
providing further treatment were, 
given the high risk of failure. Ex
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GDP 3 

Describe the information or 
experience encountered in your own 
words. 
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10. Discussion of emergency 
treatment of periapical periodontitis 
where there is no spreading infection, 
lymphadenopathy or systemic 
symptoms P
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11. Discussion of what to do when a 
patient asks for records. Discussed 
why a patient would ask, and what 
consent forms need to be signed. 
Discussed the role of having a 
procedure form as a step to step guide 
when this happens 

P
ro

ce
ss

 o
r 

p
o

lic
y 

 

V
er

b
al

 

N
o

t 
el

ec
tr

o
n

ic
  

P
ra

ct
it

io
n

er
 

G
ro

u
p

 

W
o

rk
 

In
st

ru
m

en
ta

lly
 



CHAPTER 4 

 
92 

 

12. Discussing re root treating a lower 
right seven before crowning it, 
because it had not been suitably root 
filled and not crowned. This was 
discussed at work with a colleague, 
before sending the referral form out 
to a specialist. C
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GDP 4 

Describe the information or 
experience encountered in your own 
words. 
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13. Discussion over the placement of 
clasps on Co/cr dentures with 
colleague.  
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14. Alcohol wipes can cause crinkling 
at the edges of radiograph films.  
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15. The guidelines surrounding 
radiographs being taken and when, 
with a special focus on periodontal 
radiographs. 
Via E-learning for healthcare online (e-
den) - produced by RCS C
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16. Orthodontic paper in the BDJ on 
the use of "short term" orthodontic 
systems in general practice. 
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17. Information regarding primary 
impression taking for lower completes 
using impression compound using a 
youtube video, P
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As can be seen in Table 4.1 above and Figures 4.12-4.18 below, the GDPs used a wide 

range of facets to describe these few knowledge encounters. Again, this was 
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encouraging as they were recording information and experiential sources of knowing 

rather than just codified sources of information. 

 
Figure 4.12 What knowledge was encountered? 

 

 
Figure 4.13 How was it encountered? 
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Figure 4.14 By what mode was it encountered? 

 

 
Figure 4.15 From whom did the knowledge originate? 
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Figure 4.16 How many were involved in the encounter? 

 
Figure 4.17 Where did the encounter take place? 

 
Figure 4.18 How do you intend to use the knowledge? 
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4.3.3 Feedback 

Feedback via the feedback form, email and verbally was that the web form itself was 

easy to use. Dentists used phones, tablets and computers to record their encounters. 

A couple of dentists found choosing a single facet for some categories challenging. This 

was anticipated as it is evident that such a classification will necessarily force GDPs to 

choose one or the other facet when multiple might be applied. It is one of the 

limitations of using quantitative methods to explore the knowledge encounters. 

There was also a suggestion from one GDP that there be an additional facet for the 

setting category that reflected that someone might be reading on their way 

somewhere. This suggestion was adopted and an additional facet of “Travelling” 

added to the setting category for the study that followed.  

Several dentists noted that, because they may not have been able to enter the 

knowledge encounter at the time it occurred (for example, if they were in the middle 

of seeing a patient), they might forget to enter it later. There was little that I could do 

about this with the web form. Asking GDPs to record the occasions when they come 

across information or an experience will inevitably only represent a fraction of the 

explicit and tacit sources of learning they encounter. However, even at this stage, the 

diversity of encounters reported offered insight into how dentists learn or confirm 

their knowing day to day.  

 



CHAPTER 4 

 
97 

 

 Discussion 

I designed a tool for clinicians to use the faceted classification to describe their 

knowledge encounters. I tested it using five scenarios and asking GDPs to record their 

own knowledge encounters. Agreement between dentists on coding scenarios with 

the same facets was high in most cases. Dentists found the tool easy to use to record 

their own encounters. 

To understand better how we can create knowledge encounters, that could lead to 

greater uptake of evidence-based practice, I think it would be helpful to understand 

better clinicians’ existing knowledge encounters by recording and describing them as 

soon after they occur as possible. I could have asked dentists to record these using a 

diary, in which each encounter would be described in their own terms. However, I felt 

that important clues about the contexts of doing so would not be uniformly recorded 

and once more than a handful of knowledge encounters have been recorded 

qualitatively it would be very difficult to analyse them. 

The classification developed previously helped me to describe the contexts that may 

influence the use of different evidences in practice and, therefore, to help organise 

them in a structured way. This could allow the recording and describing of many more 

knowledge encounters by many more clinicians than I could manage using qualitative 

methods alone. 

Any classification system has flaws and will likely miss meaningful phenomena, but I 

feel that in developing a faceted classification I can move the science of understanding 

how clinicians develop their clinical practice forward, even if some of the rich 
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description achieved through qualitative study cannot be produced. The tool 

developed here is a first step in capturing the range of information and experiential 

knowledge that clinicians encounter, how they encounter it and how the resulting 

knowledge is used. 

I do not think that it is possible to validate the tool in a conventional sense as the 

phenomena to be recorded are interpreted by individuals in unique ways. In stage 1 of 

this study I restricted the variation of personal experience by giving limited scenarios 

to check that GDPs were not describing similar phenomena in wildly different ways. 

However, I do not believe this approach is one of validation of the phenomena they 

experience in real life. What the classification can do is to describe the way in which 

each encounter was experienced by the individual. Each encounter is subjective and, 

as Stephen Billett has argued, subjectivity is central to “the personal process of 

construing, constructing, and responding to what individuals encounter in the world 

beyond them” [240 p. 6]. 

Electronic diaries and other electronic tools for recording experiences have been 

developing for many years to help characterise, for example, experiences of pain 

[231], tobacco and drug use [229, 241], and mental health [230]. Real time (or close to 

real time) self-reporting has been advocated as a means of overcoming, in particular, 

recall bias [234]. I am unaware of self-reporting being used to study how clinicians 

learn when in practice. Indeed, most of the studies that I reviewed in the previous 

study, were cross-sectional and relied on recall of information or experiential 

knowledge encounters. Those that rely on ethnographic methods were noted for the 

depth of their descriptions of such encounters but are extremely time intensive and 
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intrusive, limiting the ability to observe a diverse sample of clinicians as they 

experience knowledge encounters in different settings. I believe that, in using a self-

reporting tool that allows clinicians to record knowledge encounters in any setting and 

at any time of day or night, whilst allowing for a more complex description of 

knowledge encounters through the use of a faceted classification, we will be able to 

sample larger populations of clinicians in diverse contexts and generate greater 

insights into how clinicians develop their knowing in practice.  

 

 Conclusion 

I developed a tool to capture the quantitative and qualitative descriptions of 

knowledge encounters. I was motivated to use this approach by previous work on real 

time data capture that explored behaviours such as smoking and betting. As I write up 

this thesis, though, my perspective is that most of what we learn we are probably 

unaware of, and that we come to learn through our experiences with diverse practices 

too complex to capture in this way.  

The tool itself proved to be most useful in capturing the qualitative aspects of the 

GDPs’ experiences, which became rich stimuli for in-depth interviews with them. 

However, developing and testing the tool forced me to learn more about the theory 

and practice of real-time data capture, design of tools to do this, working with no 

budget and the limitations of this method when exploring participants’ lived 

experiences. 
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Chapter 5 A mixed-methods study of how GDPs come to 
embody knowing for and in practice  

 

The content from this chapter was presented at a poster presentation in July 
2018 at The Network for Practice-Based Research Session during the 
International Association for Dental Research (IADR) Conference, London 
entitled, “What Knowledge-in-practice is for General Dental Practitioners” 
[242]. (see Appendix T) 

 

 Abstract 

Professional knowledge is critical to clinical care. Whilst knowledge translation 

strategies typically assume knowledge to be codified and explicit, other theoretical 

approaches take a broader view of knowledge as embodied, practical, craft-like and 

shared among communities of practitioners (mindlines). The empirical study of 

clinicians’ knowing in practice has, to date, received relatively little research attention. 

I undertook a mixed-methods study of how general dental practitioners (GDPs) 

develop knowing for and in practice, with a view to exploring and theorising the tacit, 

embodied and collaborative aspects of professional knowing. For one week 

respectively, 11 GDPs used the purposely designed web-based tool described in 

chapter 4 to record free-text descriptions of their knowledge encounters, and to 

classify these using a facet classification developed in chapter 3. The data collection 

was followed by narrative interviews with the GDPs to study their knowledge 

encounters over a week. I analysed the classification of knowledge encounters using 

simple descriptive statistics and qualitative data using the constant comparative 

method. I found that GDPs’ knowing for and in practice developed iteratively from the 

merging of an abstract, plastic component (reflecting the internalised routines of 
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clinical mindlines, case-based knowledge and codified knowledge) with a situated 

component manifested in the actual performance of case-based reasoning, and the 

generation of innovations-in-practice-in-context – the use of new ideas, practices and 

products to solve a unique here-and-now problem. GDPs drew on diverse sources of 

information and experience in varied socio-material contexts.  

 

 Background 

Research interest in clinical knowing partly reflects its pivotal role in the quality of 

care. Much research on clinical knowing uses a knowledge translation or knowledge 

transfer model, which assumes that knowledge is (to a large extent) codified, explicit 

and directly informed by the findings of research studies such as randomised 

controlled trials [243-246]. However, other theoretical perspectives take a broader 

view of what knowledge or knowing is, both generally [126] and more specifically in 

clinical practice [31, 225, 247]. These perspectives depict clinical work as neither 

science nor art but science-informed practice [248] and consider the study of knowing 

in practice to be central to the analysis of clinical work. However, this knowing in 

practice is often poorly understood, little explored empirically and under-theorised.  

Gabbay and Le May’s ethnographic study of general medical practitioners supported a 

view of practice that was informed by mindlines – by which they meant a set of 

unwritten rules and assumptions about good practice that were tacit, socially 

constituted and contextually responsive [109]. Mindlines are an analytical concept, 

whereby internal and personal guidelines form within an individual clinician’s mind. 
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They build iteratively over time through interaction with multiple sources of 

information and experience often garnered from their own practice, but also through 

interaction with professional communities of practice. 

Contemporary clinical practice is not only an individual activity but a complex, inter-

professional and inter-organisational phenomenon. Dentist X links to nurse Y, 

receptionist Z, specialist Q (perhaps in a different organisation), each doing aspects of 

a shared work programme with and for individual patients. Clinical practice also 

evolves through interactions with material objects [249, 250].  

I undertook a mixed methods empirical study of how GDPs encounter information and 

experiences that help develop knowing of, for and in their practice. I had a view to 

capturing the full range of different types of information and knowledge they 

encountered, considered and generated. My focus included, but was not limited to, 

how GDPs access and use research evidence in and around a clinical encounter. I 

sought to explore and theorise the shared, collaborative aspects of professional 

knowing, recognising not just the contribution of other professionals to this, but 

patients and things, too. 

 

 Methods 

5.3.1 Management and governance 

This study was deemed out of the remit of NHS ethics and governance arrangements 

because NHS patients were not directly involved. The protocol (see Appendix J) 
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received ethics clearance through the University of Oxford Central University Research 

Ethics Committee (CUREC), reference number MS-IDREC-C1-2015-088, on 15/05/2015.  

 

5.3.2 Study design 

The study was a mixed methods study. The design was convergent [251], with the 

quantitative data from the facet classifications and the qualitative data from the 

encounter descriptions and interviews synthesized in the theoretical developments at 

the end (see Figure 5.1 below).  

 

Figure 5.1 Convergent mixed methods study design 

 

Both elements were exploratory in nature. The quantitative data was gathered to give 

an indication of what, where and how GDPs encountered new or confirmatory 

information and experiences. It charts the diversity of information, experiences and 
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socio-material contexts of the knowledge encounters. The qualitative elements sought 

to explore in more depth what GDPs experienced during the encounters and how 

these experiences influenced knowing for and in practice.  

 

5.3.3 Sample and setting 

In my protocol, I hoped to recruit 100 GDPs to take part in the web form stage of the 

study. This calculation was based on assumption that it would allow for a diverse 

sample of GDPs and, because of this, a diverse sample of knowledge encounters 

categorised using a wide range of facets to be recorded. Given the exploratory nature 

of the data, it was not based on statistical calculations. 

From these 100, I estimated that I would interview between eight and ten GDPs based 

on recommendations from Creswell [251]. I had intended to purposefully sample these 

using maximum variation sampling [252], the purpose being to identify a 

heterogenous mix of cases based on demographics and, therefore, offer a greater 

opportunity to explore knowledge encounters from multiple perspectives. The criteria 

are in Table 5.1 below.  

I used several different methods to try and recruit GDPs including via dental Facebook 

groups, dental forums, Twitter, personal contacts, and GDP Continuing Professional 

Development events. 

 



CHAPTER 5 

 
105 

 

Table 5.1 Criteria for maximum variation 

Gender 

Male 

Female 

Number of years in clinical dentistry 

Regions of the UK 

Dental qualifications 

Number of practices worked at 

Number of colleagues with whom participants come into contact 
each week 

Remuneration models 

Mainly/all NHS 

Mainly/all Private 

Mixed NHS & Private 

Trainee Year 1 and non-trainee practices  

With and without a hygienist working at the practice(s) 

Number of hours of clinical work per week 

 

I created a recruitment flier to post on websites and to print (see Appendix K), as well 

as a three-minute video explaining what the study was about, which was hosted online 

(see Figure 5.2 below). I also created a website hosted by WordPress, called The 

Knowledge Project, where I posted all documents for the study and blogs related to 

the research (see Appendix L). I linked to this from posts I made on Twitter, Facebook 

and in two popular dental forums, GDP-UK (www.gdpuk.com) (see Figure 5.3 below) 

and Dentinal Tubules (www.dentinaltubules.com), with their respective owners’ 

consent. The largest single source of participants was the GDP-UK forum.  
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Figure 5.2 Screenshot of my project blog with explanatory video embedded 

 

The editor of the Evidence-Based Dentistry Journal posted a summary and link to my 

study in the News section of the journal [253]. The use of social media, apart from as 

an attempt to recruit GDPs, also helped to generate interest in the project (see Figure 

5.4 below). In combination with the blog, too, it enabled me to engage people in 

discussion about my research. For an example, see Appendix M. 

When GDPs contacted me I sent them by email the participant information sheet (see 

Appendix N), consent form (see Appendix O) and a registration form (see Appendix P). 

Participants were asked to return these to me via email or post. Confirmation was 

obtained from The University of Oxford’s Medical Sciences Interdivisional Research 
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Ethics Committee (MS IDREC) that the return of the consent form from a participant’s 

email address would count as a signature. 

 
Figure 5.3 Screenshot of posting on the GDP-UK forum 

 

 
Figure 5.4 Tweet referencing a blog about the mixed methods study (Permission for reproduction 
granted by Sally Crowe, 21 07 2018) 
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5.3.4 Procedure 

To familiarise participants with the facet classification, and to show them the range of 

experiences that were eligible to be recorded as a knowledge encounter, I developed 

an additional three scenarios to those for the testing of the web tool described in the 

previous chapter, making a total of eight, for each GDP to classify. As with the user-

testers, the free-text box and final question about intended use was not included (see 

Figures 5.5 and 5.6 below). 

 
Figure 5.5 Screenshot of introduction to familiarisation exercises 
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Figure 5.6 Instructions for completing familiarisation exercises 

 

The eight scenarios were: 

1. Please imagine you are a dentist looking at this dental journal. 

2. You are attending an implant course. You and three other dentists have 

observed the clinical stages of placing an implant. 

3. You have looked through a discussion in a dental chat forum, a portion of 

which is reproduced below. 

4. During a coffee break you pop into your colleague's surgery because you would 

like to know how they would manage a particularly difficult endodontic case. 

You discuss the case with the help of a couple of periapical radiographs and 

your colleague shares their opinion of how you should manage the case based 

on their experience. 
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5. After arriving back from work, you sit down and read some of the Care Quality 

Commission's "A fresh start for the regulation and inspection of primary care 

dental services" document. 

6. You are using a new composite to restore an incisor. You initially find the 

material problematic to work with but learn to manipulate it effectively, 

producing a result you are pleased with.  

7. You ask a patient whether they use tobacco in any way. The patient has 

returned from a few months in Sweden and has started using snus - a local 

variety of tobacco in a pouch, which you had not come across before. The 

patient shows you how she places it in the labial sulcus. 

8. A sales rep you have known for years comes to the practice and shows you 

some new instruments. 

The exercise, as well as orientating the participants to the classification and range of 

eligible encounters, also provided an inter-rater agreement score. There is some 

disagreement over the use of this in qualitative research but it has been used to 

explore the similarity of coding between researchers [254], for example, and so I felt it 

was reasonable to attempt to explore the similarity of classification by the GDPs of a 

restricted but interpretable “data set”. This was intended to provide me with a sense 

of how similarly participants classified the scenarios, and to be conscious of the 

variability in classification when the GDPs classified their own encounters. Participants 

were not expected to classify the encounters in the same way, as their classification 

choices are assumed to be based on a personal interpretation of an experience. The 
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classification also forces a choice to be made when alternative facets could be used. 

Thus, if participants felt that two or more facets could describe the encounter, they 

might each select different facets. So, the reliability was measured to explore the 

variation, not to validate the tool. 

An indicative inter-rater reliability or agreement was calculated from the number of 

matching facets divided by the total number of possibilities (11 for each scenario). I 

then calculated the average of these across the eight scenarios (see Figure 5.7). I did 

this calculation just to get a sense of the homogeneity between GDPs in classifying a 

limited scenario.  

 
Figure 5.7 Average agreement between 11 GDPs of facets used to describe knowledge encounters in 
eight scenarios 

 

The least agreement was for What did you encounter? But, otherwise, the 11 GDPs 

chose similar facets to describe the other categories. The variation in the “what” 

category may be due to the greater interpretive nature of the source encountered. 
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The other categories are relatively objective, e.g. how many people, the setting, etc. 

But classifying what the information and experiences are is more subjective. Is a 

journal article describing a procedure codified or procedural knowledge? Is a 

salesperson conveying product or services information or research in their pamphlets 

and presentations? 

Reading the entries that the GDPs made of their own encounters also demonstrates 

that in each encounter, as a complex phenomenon, there were multiple information 

and experience sources only one of which the GDP could code in this study. Different 

GDPs showed a different attentional lens, so to speak. For example, some recorded 

more detail about the patients, others more about their reflection, and yet others 

more about clinical techniques. Projecting that back to these simulations, even as 

highly constrained as they were, would mean different GDPs focusing on different 

aspects of them as they interpreted the simulations in their own way.  

In Table 5.2 below, the coding of the different scenarios (columns) by the participants 

(rows) is consistent for half of them. However, in scenarios three, four, six and seven, 

there is some heterogeneity that includes the use of codified knowledge in a 

personalised form, experiential and procedural knowledge. This heterogeneity is 

understandable given that the interpretations of each scenario will involve participants 

diverse representations and dispositions, generated from a unique history of related 

experiences. 
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Table 5.2 Individual participants' classifications of the "What did you encounter?" category for the eight 
orientation scenarios (listed in body of text) 
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As a reminder, the scenarios (three, four, six and seven) with greater heterogeneity 

were: 

• You have looked through a discussion in a dental chat forum, a portion of 

which is reproduced below. 

a. Codified knowledge in a personalised form 

b. Experiential knowledge 

• During a coffee break you pop into your colleague's surgery because you would 

like to know how they would manage a particularly difficult endodontic [root 

canal] case. You discuss the case with the help of a couple of periapical 

radiographs and your colleague shares their opinion of how you should 

manage the case based on their experience. 

a. Codified knowledge in a personalised form 

b. Experiential knowledge 

c. Procedural knowledge 

• After arriving back from work, you sit down and read some of the Care Quality 

Commission's “A fresh start for the regulation and inspection of primary care 

dental services" document. [I found it surprising that none of the GDPs coded 

this as “Regulatory knowledge”]. 

a. Experiential knowledge 

b. Procedural knowledge 

c. Product or service knowledge (once) 
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• You ask a patient whether they use tobacco in any way. The patient has 

returned from a few months in Sweden and has started using snus - a local 

variety of tobacco in a pouch, which you had not come across before. The 

patient shows you how she places it in the labial sulcus. 

a. Codified knowledge in a personalised form [This surprised me, but it is 

possible that this was interpreted by the GDPs as the patient having 

read how to use snus (codified knowledge) and then personalised it as 

she showed how to use it.] 

b. Experiential knowledge 

c. Procedural knowledge 

As mentioned in the previous chapter, I was influenced by the literature on ecological 

momentary analysis (EMA). This approach involves repeated sampling of research 

participants’ behaviours and experiences in real time and in the participants’ natural 

environments [234]. In EMA, one is concerned with sampling a participant’s 

experience. Those experiences are of events that might be continuous or discrete 

[228]. Mood is an example of the former and smoking a cigarette an example of the 

latter [234]. It is important to determine what events one is trying to record 

experiences of, as it determines how one samples the experiences. Shiffman, Stone 

and Hufford described how they sampled the discrete events of smoking by asking 

participants to record these as they occurred, and sampling randomly to describe the 

continuous moods [234]. 
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“Since episodes of smoking (“lapses”) were of key interest, subjects were asked 

to record any episodes of smoking as they happened and were then prompted 

to complete brief assessments of their craving, mood, and activities during the 

episode. On top of this, about five times each day, at random times, the 

electronic diaries also prompted, or “beeped,” subjects and administered a 

similar assessment. These assessments captured not only the events associated 

with lapses, but the flow of mood, behavior, and events in the hours and days 

before and after lapses.” [234 p. 3] 

As I designed the study, I felt that, although many knowledge encounters might be 

considered discrete, e.g. discussing a radiograph with a colleague, there are others 

that might seem more continuous, e.g. internal reflections or sense-making after such 

a discussion, over an extended period. I would now not think of any knowledge 

encounter as discrete, as the sense-making that goes on after, and the interactions of 

embodied knowing from previous encounters with others, extends the life of an 

encounter indefinitely. 

However, this was the way I was thinking at the time I designed the study. I toyed with 

using a similar approach to that taken by Shiffman et al above of asking GDPs to record 

the times they were conscious of an encounter and then randomly prompting them 

throughout the day, if there was something they had encountered.  

I explored alternative ways of generating random prompts for participants to record 

their knowledge encounters. These included the use of mobile phone applications that 

randomly remind users to do things, random SMS text reminders and random group 
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emails. However, at the time, I was expecting to have many more participants than I 

did and none of these options were feasible for me to set up or manage on a day-to-

day basis. For practical reasons, therefore, I had to choose to sample based on GDPs’ 

recall and to non-randomly prompt them over the week when I had time (I was 

working clinically 3-4 days a week during this period), to record their encounters. 

I had initially intended to ask participants to record their knowledge encounters for 

one week on three separate occasions. My rationale for this, based on my reading of 

the EMA or real time data collection literature, was that it would improve the chance 

of gathering a more representative sample of encounters from each participant. For 

example, if a GDP had attended a conference during the week of collection, this could 

mean that their encounters were unrepresentatively dominated by encounters that 

take place in an educational or research setting. If they recorded encounters at other 

times, they might be expected to gather encounters less influenced by the conference. 

However, I decided to limit the data collection to one week because the quantitative 

element became less important relative to the qualitative due to the low recruitment, 

and because it was hard for some participants to collect the data over one week, yet 

alone two more. 

Once the GDPs had completed the orientation, they were asked to choose a week 

when they would be able to record their own knowledge encounters. There was no 

stipulation which day of the week this should begin, so long as it ended seven days 

later. Each GDP was provided with a link to their own web form. I removed the 

introductory pages so that, as soon as it was opened by them, they accessed the form 

to record their encounter. I wanted to minimise the time it took participants to record 
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their encounters, and after the orientation there was no need to introduce the study 

each time they wanted to record an encounter. 

As well as the web form, the GDPs were offered the form in paper format (see 

Appendix Q). One participant used this, and one chose to record her encounters in her 

paper diary using the facet classification guide to code them there. She then uploaded 

them all onto the web form at the end of the week. The GDPs collected their 

knowledge encounters for one week.  

Descriptions of the knowledge encounters were extracted from the spreadsheet 

associated with each encounter and collated for use during the interviews. 

I arranged a time as soon after completing the allotted week as possible, to interview 

participants. This was usually one week later. Interviews were conducted in person 

(n=1), over the telephone (n=1) or using Skype (n=9). My interview guide was limited 

to asking participants to tell me the story around each of their knowledge encounters 

(see Appendix R). At the start of the interview consent was confirmed and the 

participant was reminded that it would be audio recorded.  

Wherever possible, narratives were not interrupted. If there was a pause, then I would 

probe for more reflection or to clarify descriptions or move on to another encounter. 

Not all knowledge encounters recorded on the spreadsheet were discussed by the 

participants, due mainly to the restriction on time and the narrative format that 

allowed participants to talk at length about individual encounters that were of 

importance or interest to them. Due to the informal nature of the interview there 

were periods when the interviewee prompted conversation with me, for example, by 



CHAPTER 5 

 
119 

 

asking what I thought about something, or what my experience was of something, 

they had discussed. This was not resisted but I took care to limit expression of my own 

views so as not to influence the interviewee’s account.  

An example of using a recorded knowledge encounter to prompt a participant’s 

narrative is given in Figure 5.8. Interviews were recorded on a digital recorder and 

transcribed by me. All participants were given fictitious names and identifiable 

features of their practices, towns or other indicators of where they worked, were 

removed from transcripts to ensure anonymity. 

 
Figure 5.8 Worked example of using a participant's knowledge encounter to stimulate a narrative 

 

5.3.5 Theoretical framework 

I drew on several linked theoretical perspectives, all of which have in common the 

embodied, tacit and collectively shared nature of professional knowledge, including (in 

addition to the theory of mindlines described above [109]) theories of case-based 

Knowledge encounter recorded by Jason 

“Patient explained to me how she had been shown by the 
Oral Medicine consultant at the Dental Hospital how to 
manage her topical steroids for atrophic lichen planus”. 

Interview transcript 

[DH]: so…one of the things you popped in there was how a 
patient explained how she'd been shown by an oral 
medicine consultant at the dental hospital to manage her 
topical steroids. Could you talk… could you talk through 
that? 

JASON: yeah. Well this was a lady who got a spasmodic 
lichen planus… [more of this narrative is reproduced 
below] 
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reasoning, diffusion of innovations, socio-materiality and the sociology of collaborative 

routines. These are introduced briefly here and will be discussed in more detail in the 

results section. 

Case-based reasoning theory takes the view that clinical decision-making is neither a 

science nor an art but a situated, science-informed ethical practice in which the over-

riding question is “what is the best thing to do for this patient, in these circumstances 

at this time?” [248, 255].  It involves solving problems by retrieving previously-

encountered cases to compare a new case against; reusing solutions from those cases; 

revising the solutions in the context of the new case; and retaining the solution within 

a case base [255] using understandings of morality and professional judgement [248]. 

Case-based reasoning takes a narrative form in clinical practice and enables clinicians 

to remember and to share learning from experiences, as well as codified knowledge 

sources. 

Innovations were defined by Everett Rogers as ideas, practices or objects that are 

perceived as new by an individual even if not recently developed per se [256]. Rogers’ 

diffusion of innovations theory proposes (among other things) that adoption of an 

innovation by an individual involves development of awareness (often via the mass 

media) followed – perhaps some time later – by persuasion to change, usually via 

interpersonal influence when someone of similar professional and social background 

adopts the innovation [256].  

Socio-materiality theory proposes that the social and the material are best 

conceptualised as interlinked and mutually constituted [257]. Material objects, and 
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their affordances (potential to “act”), create structure in our worlds and grant 

significance in arguments and deliberations. Ideas (e.g. rules, policies, guidelines) can 

be "made material" when they are put into practice (or “performed”). The concept of 

materiality can be for "those things that are pertinent to the case in hand" [257]. 

Socio-materiality envisages an ongoing interaction between humans and material 

phenomena. Associated with this is bricolage – the creative, adaptive use of resources 

at hand, recombination of these resources for new purposes and making do [258]. The 

bricoleur, in contrast to the ingénieur (whose knowledge is abstract and generalisable), 

develops their knowledge through personal encounters with objects, ideas or spaces, 

develops know-how and is able to cobble things together [259]. 

Organisational routines theory proposes that much work in organisations (and across 

organisations) involves repetitive patterns of interdependent actions involving 

multiple actors. These routines are a source of organisational stability but (since they 

depend for their execution on the agency and creativity of human agents and are 

inevitably enacted differently each time) they also contain within them the potential 

for evolution and change [70]. Routines are made up of two mutually-constituted 

elements, i.e. ostensive and performative. Ostensive routines are abstract patterns or 

mental schemas, whilst performative routines are the specific actions taken by actors 

in a particular situation [70]. Both differ from the routine that is formally codified in a 

standard operating procedure, guideline or protocol (known as the proxy routine). I 

took the view that the individual routines (or habits) followed by clinicians also have 

an ostensive, performative and proxy dimension.  
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5.3.6 Analysis 

The constant comparative method was used to analyse the qualitative data [260]. I 

read and re-read transcriptions, and themes were generated inductively from the text, 

drawing on the theoretical perspectives described above. The narratives were rich, 

and large sections of a given story were sometimes highlighted as a code or sub-

theme.  

One transcript was independently analysed by my supervisor with an extensive 

discussion about the initial codes and themes. Further transcripts were analysed in full 

by me, with my supervisor analysing selections from them. Descriptive themes of how 

knowledge is used and created were generated from the codes. These were fed back 

to the participants via email and comments sought regarding the fit of the themes to 

their concepts of how they use and generate knowledge-in-practice. Where 

participants suggested greater emphasis on one or more themes, or where greater 

clarity seemed to be needed, this was incorporated into the thematic analysis. 

As the analysis emerged, this prompted me to explore further literature, which in turn 

fed more theoretical concepts back into the analysis. Examples of the analytic 

approach are given in the results. 

As the quantitative data was intended to provide an overview of the diversity of ways 

in which knowledge was encountered, it was analysed using simple descriptive 

statistics. I used an Excel spreadsheet to record all the encounters and their respective 

categorisation by participants. I then used pivot tables to calculate the percentage of 

each facet used for each category. From this data, I produced simple pie charts with 
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the percentages of each encounter. The quantitative data is synthesised with the 

qualitative in the results section to demonstrate the variety of knowledge encounters. 

 

 Results 

5.4.1 Participants 

Recruitment of GDPs was more difficult than I had anticipated. 16 participants initially 

consented to participate in the study but (largely because of time constraints) only 11 

went on to record their knowledge encounters and be interviewed. In the protocol I 

had intended to sample from 100 participants to interview. Due to the low numbers, I 

interviewed all participants who used the web form.  

Table 5.3 Participant characteristics 

Gender Number of participants 

Male 5 

Female 6 

Median number of years in clinical 
dentistry 

14 years (range 1-27 years) 

Highest dental qualification  

Bachelor 10 

Masters 1 

Number of practices worked at  

1 9 

2 2 

Average maximum number of colleagues 
they came into contact with in a week 

12 (range 1-20) 

Dental Foundation Trainee Year 1 
practice 

 

Yes 4 

No 7 

Hygienist working at practice(s)  

Yes 6 

No 5 
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There was a balance in the number of males and females and distribution of 

participants to different regions of England, and Scotland (see Table 5.3 above). 

To help orientation when reading the quotes presented in the results section, Table 

5.4 below lists GDP pseudonyms with a limited set of demographic data. 

Table 5.4 GDP pseudonyms and selected individual demographic data 

GDP 
pseudonym 

Years in 
clinical 
dentistry 

Remuneration UK Region Average hours of 
clinical work / week 

Aaron 23 Mainly/all NHS London 28 

Anita 1.5 Mixed NHS-
Private 

West Midlands 16 

Annabel 9 Mainly/all 
private 

North West 32 

Archie 27 Mixed NHS-
Private 

North West 30 

Claire 14 Mainly/all NHS South East 38 

Gemma 1 Mainly/all 
private 

Scotland 24 

Jane 23 Mainly/all NHS Yorkshire and 
the Humber 

28 

Jason 25 Mainly/all NHS South East 35 

Linda 5 Mainly/all NHS South East 21 

Phil 1 Mainly/all 
private 

North West 32 

Robert 22 Mainly/all NHS London 32 

 

5.4.2 Knowledge encounters 

A total of 100 knowledge encounters were recorded by the 11 GDPs, a mean of 9 each, 

over the week (see Appendix S for full list). The depth that each encounter was 

described in varied depending on the participant. In some cases, the description was 

minimal and in others extensive. Two examples are shown below: 

 “Reading Dentist magazine.” (Robert) 
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“I was due to see a family of paediatric patients that were known to social 

services. There had been difficulties in contacting the family and trying to get 

them to attend appointments. I was not sure of the University's Safeguarding 

Policy so downloaded from the intranet (at work) and familiarised myself with 

the procedures. After reading the policy document I felt reassured that I knew 

how to raise any safeguarding issues and to escalate any concerns should the 

family miss the appointment. Fortunately they all attended.” (Claire) 

Encounters recorded were diverse and involved coming across (see Figure 5.9 below):  

• Codified knowledge e.g. “Read an article in the BDJ [British Dental Journal] 

titled “Why are vulnerable children not brought to their dental appointments?” 

(Claire) 

• Codified knowledge in a personalised form e.g. “A dental friend of mine 

phoned for a catch up. She told me about a patient in which she displaced an 

apex of their UL6 [upper left first molar tooth] into the maxillary antrum [when 

extracting the tooth]. She sought advice from the local Oral and Maxillofacial 

Surgery Dept who advised her to refer the patient in to them.” (Annabel) 

• Their own and others’ experiences e.g. “Polishing of composite [a white dental 

filling material] method alterations - using soflex discs [a type of polishing disc] 

in combination with polishing points resulted in a better overall finish 

[compared] to the composite system currently in use in the practice and 

allowed to introduce better tooth morphology.” (Phil) 

• Procedures e.g. “The procedure required for crown lengthening with bone 

removal.” (Gemma)  
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• Processes and policy e.g. “Learned what the current referral protocol at the 

local dental hospital is.” (Aaron)  

• Products and services e.g. ““Lunch and learn" at the practice run by [sales] rep 

from 3M. Explaining about new composites, abrasives and adhesives (and 

trying to sell them!).” (Jason)  

 
Figure 5.9 What knowledge was encountered? 

 

The encounters were with information and experiences derived from (see Figure 5.10 

below):  

• Educators, e.g. “ESE [European Society of Endodontics] lectures” (Archie) 

• Employers, e.g. “Email received from the trust to say that referrals are now 

only to be made using online gateway and informing of contact details.” (Jane)   

• Non-practitioner colleagues, e.g. “Scared that I am fitting someone else's 

denture. Support from laboratory required.” (Robert)  
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• Patients, e.g. “Patient explained to me how she had been shown by the Oral 

Medicine consultant at the Dental Hospital how to manage her topical steroids 

for atrophic lichen planus.” (Jason) 

• Fellow practitioners, e.g. “A study day was conducted presenting multiple 

treatment plans and cases each trainee had prepared during their year. It was 

useful to see what the different cases were and how colleagues went about 

treating the cases, and in particular photographs of their work.” (Gemma) 

• Regulators, e.g. “Read gdc [General Dental Council] bulletin on mobile phone at 

work. Was emailed and clicked link to read it.” (Jane) 

• Researchers, e.g. “Reading a journal on Magnifying loupes Vs microscope in 

Endodontics surgery in BDJ.” (Linda) 

• Salespeople, e.g. “Oral B representative came to the practice for a lunch and 

learn session in which information about electric toothbrushes and toothpaste 

was discussed.” (Gemma) 

 
Figure 5.10 Who communicated the knowledge? 
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These encounters took place in groups, in couples and alone (see Figure 5.11 below) 

and, whilst most commonly occurring at work, also occurred at home, in educational 

and social settings (see Figure 5.12 below).  

 
Figure 5.11 How many people? 

 

 
Figure 5.12 What setting? 
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reflection (see Figure 5.13). 

36%

19%

45% A couple

A group

Alone

25%

6%

7%

62%

Domestic

Educational

Social

Work



CHAPTER 5 

 
129 

 

 
Figure 5.13 How was it communicated? 

 

  
Figure 5.14 What mode? 
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Figure 5.15 Intended use 

 

Together, these recorded facets indicate the range of ways in which the GDPs came 

across new or confirmatory learning experiences.  
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Fourth, much of clinical work followed well-rehearsed patterns (what might be called 

professional habits or, if others were involved, collaborative routines), which were 

sufficiently plastic to accommodate innovation and learning.  

In summary, practitioners’ case-base understandings and routines appeared to evolve 

through the interaction of storytelling or narrative, collective sense-making, embodied 

understandings and the materiality of experiences.  Below, I consider each of these 

themes in more detail. 

 

5.4.4 The situated nature of knowledge encounters 

Each dentist encountered the world (and, more specifically, knowledge) from a local, 

situated perspective. If we take context to be the elements of the wider environment 

that human actors perceive as salient to a particular here-and-now socio-material 

situation, recurring elements of context included their experiences of interacting with 

their patients, staff, colleagues and systems; their perspectives on time in its many 

manifestations; the material properties and affordances of the tools and materials 

available to them, and the spaces within which they worked and lived.  

“I think it’s fair enough to say that me as a dentist can take that tooth out… we 

have umm… oral – oral-maxillofacial surgery in [town name] in [hospital name] 

hospital. But the waiting list is quite long. Patient has to go there for a 

consultation and then come back again to have an INR done and come back the 

third time to have the tooth out. It’s like three visits.” (Linda) 
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“Sometimes at 3:30 / 4 o’clock the nurse is rattling around wanting to go home, 

the doors are clattering, everyone can see the finish line [chuckles], you’ve got 

to still stay cool.” (Robert) 

“…it’s difficult trying to… yeah you’ve got this policy document of best practice 

and then trying to transfer that into your personal practice in the NHS or 

whatever it is… you just try and…do the best you can really.” (Claire) 

 

5.4.5 A practical, case-based reasoning 

My data supported previous research on clinical knowledge and reasoning, in that my 

participants considered each patient as a case which was, consciously or 

subconsciously, compared against a personal understanding of similar cases or what 

might be called a case base. That is, an internalised database of previous and 

comparable cases.  

“Then the oral cancer one – that was – that was amazing. I think when I 

qualified they said you would see one oral cancer in your career and err… I’ve 

seen about three or four now. And umm… apart from this one last week they 

were all fairly minor. Well, you know, early stage umm… I think one was a 

carcinoma-in-situ and that was fine, that was dealt with but this one was like a 

proper full on fungating growth in the angle of the jaw.” (Aaron) 

GDPs’ case base was built up not merely from their own experience of similar cases 

but also from the narratives (stories) of cases shared by other GDPs. The GDPs 

generally consulted with colleagues, either face-to-face or virtually, when they faced a 
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here-and-now problem about what to do with an individual patient. They sought 

collective problem solving (what to do about this patient, now, given these 

circumstances) rather than some form of codified knowledge (e.g. a guideline about 

what to do for patients in general). This was a crucial part of their case-based 

reasoning. 

“[Y]ou know she was a good wee kid and when she was about four she 

smacked her A [upper central baby incisor tooth] and we managed to… you 

know… she sat for me to open it out and keep it but it then… it looks like it 

died… but… you know… it’s sort of… the other one was differential in heights… 

so I was thinking… now do I actually actively need to take this out now or can 

I… am I still ok to leave it… sort of thing. So, I had taken a radiograph and 

chatted to the principal in the practice, you know… Whoever is there at the 

time will… chat about whatever is going on. So, there is three… three GDPs… 

because we have a VT [vocational trainee] now as well… yes, so we just put our 

heads together I suppose… it’s probably… So, it’s probably not like fresh 

learning but it’s sharing experience of “what do you do in that situation and do 

you think that’s the right thing to do…” kind of approach…” (Jane) 

Cases were multifaceted, contextualised and developed around problems. In other 

words, in their narrative of a case, the GDPs might refer to different facets such as the 

system within which the case presented, personal characteristics of the patient, 

aspects of the problem itself, the perspectives of colleagues consulted about the case, 

alternative solutions considered, and outcomes of decisions made, and clinical 

techniques used. 
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“So there was a case [on a Facebook discussion group which only GDPs were 

eligible to join] where umm… as in they put photos as well – posted – and he 

was walking through the steps of umm repairing umm a fractured – I think it 

was, I don’t know, either a bridge or crown but it was umm porcelain fracture 

umm on a front tooth. I think she – the patient – had a wedding or something 

and she was in an emergency so she really wanted a quick repair and he 

repaired it with some composite. And it looked quite good afterwards, at the 

end and I…as in I’ve – I’ve had this situation and umm I think it was in my VT 

year and I asked my trainer and he said that umm it’s quite difficult to bond to 

umm porcelain.” (Anita) 

GDPs tended to seek the perspective of professional colleagues, particularly when the 

colleague appeared to share a common experience of practice (what Rogers would call 

homophily [256] and others have called peer opinion leaders [261]) or where they 

shared a level of practice to which the GDPs aspired (what Rogers called expert 

influence [256] and others have called expert opinion leaders [261]). 

“But I suppose you would only ask people that you would feel comfortable in 

approaching them as well. Umm… I don’t know if in doing so subconsciously 

you’re just picking people that you know… is pretty much what… similar 

practitioners to yourself… umm… I think you know they’ve got the experience. 

Umm… that they’ve… it’s just that you’ve seen their work as well that you go, 

they’re probably… they are [a] similar type of practitioner to what I am so 

maybe you would approach them rather than someone…you probably 

wouldn’t want… to be treated yourself by.” (Claire) 
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GDPs’ accounts of their knowledge encounters illustrated how they frequently had to 

find solutions to problems in which there was incomplete information or experience, 

requiring them to muddle through or not do anything.  

“…making an informed judgement about what's safe to do gets more and more 

difficult. And you know I saw a patient just this morning who has got a terrible 

psoriasis problem and they’ve been on big-time immunosuppressants… and… 

ideally you [the patient] need[s] to have a tooth out or root-filled and I'm really 

not quite sure what's safe to do… What should – you know – what's gonna be 

safe?”. And the problem is so many of these new immunosuppressants and 

umm… Cytokine inhibitors… there isn’t the body of knowledge... Nobody 

knows because it's so - it's so new. Nobody will be the first person to do 

anything will they?” (Jason) 

Whilst GDPs frequently discussed such difficult cases with peers either face to face or 

on social media, it was also clear that they saw themselves in some senses as 

independent professionals, taking sole professional responsibility for the decisions 

they made with patients. Such decisions were made within a moral framework and 

necessitated judgements to be made, both key to case-based reasoning [248]. 

“So the courses umm…training umm… extra courses – diploma postgraduate 

studies, all that – and that enhances it [the dentist’s skills] but afterwards we’re 

pretty much going to practice, like, just the patient, the dentist and the dental 

nurse. That’s how we work I think.” (Linda) 
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5.4.6 Learning within habits and routines 

What Gabbay and Le May call knowledge-in-practice-in-context (the knowledge used 

as GDPs did dentistry) was manifested as performative encounters with patients. In 

the way that they described them, the personal habits and collective routines of 

general dental practice were performed in a highly patterned way. However, their 

activities also varied from case to case as each dentist responded adaptively to 

individual cases and contexts. This is illustrated by the quote below from Annabel: 

“She had it [Bell’s Palsy] on both sides – one of the sides she'd been given 

[topical] prednisolone and that was the side that didn't seem to be affected 

any more. You can't see anything physically and on the other side… she was 

pregnant so her GP said “oh, we can't give you prednisolone” so that was the 

bit I looked at [in the BNF] – whether it was safe in pregnancy or not. And… 

And it seemed to be the safest of the corticosteroids to take umm so I don't 

know whether she was given that advice because the GP was being extra 

cautious… I was just doing her medical history with her and stopped and 

looked at her face properly and I asked her what had happened because one 

side was clearly a little bit more droopy than the other umm… and she 

explained she had stopped taking it when she was pregnant however long ago. 

So yeah that came about by me just talking to her and seeing that one side 

looked a little bit more paralysed than the other side.” (Annabel) 

In the above quote, a knowing arises as Annabel interacts with the patient and the 

materiality of the medical history form and BNF. The medical history and clinical 

examination are the routines that Annabel follows, but there are numerous ways in 
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which knowing develops iteratively as they interact in this encounter. She notices the 

difference in appearance on one side of the face, which is a form of aesthetic knowing. 

The patient tells a story that links her prior condition, topical medication, pregnancy 

and GP. Something does not seem quite right for Annabel, she has a form of intuitive 

knowledge that the medication withdrawal is not quite right. Her interaction with the 

BNF and the codified knowledge translated into it, confirm her suspicions.  

Thus, the habitual practice of checking a patient’s medical history and the opportunity 

to examine the patient informally (I would presume by sitting in front of her as she 

asked the questions) provided a framework within which Annabel (and perhaps the 

patient) was able to learn.  

The example illustrates a more general phenomenon in my data that is in keeping with 

Gabbay and Le May’s observations, that the knowing that GDPs come to embody, was 

acquired from multiple sources and progressively enriched as they sought specific 

pieces of information to help them solve cases in the here-and-now.  

My data also illustrated how the case-based learning that occurred within clinical 

routines sometimes included a form of technical learning involving trial and error to 

solve problems or improve solutions (see discussion of bricolage below). This 

sometimes resulted in small innovations – new practices or ideas that the GDPs 

generated themselves – which then became routinised in a more general way (akin to 

what organisational sociologists have called ostensive routines [70]).  

“Under rubber dam. I’ve cleaned the caries out, I’ve got it nice and dry and I’ve 

done an initial prep [preparation] on the canals but not to length so that it 
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gives me a little bit of engagement. I cut the GP [gutta percha, a root canal 

filling material] cones that are “O” 4 taper [04 taper – the size of the cone] 

down a little bit from the tips so they’ll just fit into the orifices of the canals. 

Band on [matrix band – used to hold fillings in place as they set] and then I use 

dual cure composite [white adhesive filling material] filler a bit like Haricore 

[brand name] and syringe that in around the blanked out [canals]… and fill it 

right up. Then once it’s set you can just pull the GP cones out and you’ve got 

however many holes left into the canals. I then countersink them a little bit 

because I found that having four separate holes was difficult to seal so it was 

easier to join the tops of them up and put one plug in the top.” (Archie) 

These incremental improvements in the technical aspects of dentistry were sometimes 

initiated when GDPs encountered external information that affirmed the change (e.g. 

after attending a course or reading guidance) and were more likely to be incorporated 

into their routines when the changes were relatively small and required relatively little 

adjustment to an existing pattern of practice – aligning with Rogers’ observation that 

innovations with high compatibility (with existing practice) and low complexity were 

more likely to be adopted [256].  

“I mean basically he [speaker at endodontic conference] said – he said you 

need umm… 6% [sodium] hypochlorite. Well most of the stuff that you get – 

well if you’re using Milton it’s only 2% and err… you know – the sort of 

commercial ones you buy at a variety of concentrations but we weren’t using 

6% and in fact we were using Milton so just changing that has perhaps made a 

difference.” (Aaron) 
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What I saw repeatedly was that individual routines interacted with colleagues’ 

routines, both within and between practices or organisations. At times this interaction 

was a source of frustration. In the example below, Claire, having read a journal article, 

has developed an ostensive routine for how to manage children who have failed to 

attend more than two appointments, but this approach may be in contradiction to the 

performed routines of the receptionists booking appointments.  

“…but I think also, I mean, there’s a strict policy for adults, you know, that 

they… 2 DNAs [Does Not Attend] and they umm… you know they’re off the 

books. But I think for children I think we’re more flexible with children. It’s 

slightly different with children…it’s the adult’s responsibility to get them into 

the clinic umm… but it’s just trying to… uhh… get that message out to the 

reception team because they follow the [reception] protocols and are a bit 

inflexible, you know, and err… you’re trying to explain to them they’re actually 

under 16 and there’s got to be a bit of leniency.”  

At other times, the routines were beneficial to all parties, as in this example, when 

Robert describes how GDPs in his area send patients to him to have dental panoramic 

radiographs (OPG) taken: 

“What we’ve found in our practice is that other practices know that we can do 

that so they send people here for their OPGs… so every week we are taking at 

least two or three OPGs a day for other people's patients from other practices 

and emailing the images back out” (Robert) 
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Individual ostensive routines appeared to be embodied knowing of past experiences of 

practices. There was an embodied knowing bound up within them that could be 

translated into performative routines as they interacted with what others enacted. 

Each participant in a performance attempted to translate their respective ostensive 

routines. In practice, all routines are collective or collaborative as everyone and 

everything interact. As can be seen in the two quotes above, some of the collective 

performed routines worked well for patients and professionals (Robert’s quote) and 

others less so (Claire’s quote). 

 

5.4.7 Learning was often unplanned and linked to emerging cases 

I found that learning was for the large part unplanned and often serendipitous. The 

embodied knowing of practice would change because of the interaction with cases as 

described above. As such, the GDPs did not know what that learning would be before 

it occurred.  

“Well this was a lady who got a spasmodic lichen planus… I hadn't realised – 

she's – she's seen in the oral medicine department at the dental hospital and 

they see her about every six months – yeah - but mainly I help her more than 

anything else and we pretty much got it sussed. But…ummm… She does get the 

occasional flare-up and when she does they prescribed her Dermovate cream 

which I suspect is like the equivalent of Betnovate that we used to put on – put 

on our skin back in the day. And they literally tell her – which I'd never heard of 



CHAPTER 5 

 
141 

 

before - to literally rub Dermovate cream on to her gum and the sore area. 

Which I'd never come across before.” (Jason) 

Even when learning was not linked to the management of particular cases it often had 

a somewhat ad hoc characteristic. For example, GDPs’ knowledge encounters included 

case narratives shared by other GDPs and information that they happened to come 

across or were referred to by someone else.  

“There are obviously good medical reasons for that, I presume umm… but 

unless you’ve actually come across or – I mean – actually my wife had been on 

a course and learnt about all these things and she said ‘ooh have you heard 

about all of this’ you know. So, you pick up that these things are out there and 

that we need to be aware of it umm…” (Aaron)  

GDPs’ development of embodied knowing of practice was often achieved without 

them being aware of it. This was perhaps not surprising given the dynamic nature of 

working in practice where GDPs encounter multiple sources of information and 

experiences daily. Interviewees might say they had not learned anything after talking 

through several cases, even though it was evident to me that these cases had led to 

new embodied understandings that they had enacted. Aaron, for example, had 

discussed (in the above quote and elsewhere) how orthodontists were managing 

patients differently, how oral cancer referrals had been changed, and the prognosis of 

a patient seen with a colleague through the latter’s narrative of a similar case she had 

seen in hospital – all within a week.  Despite the evident ongoing learning, Aaron 

commented: 
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“And – you know – the thing that surprised me in a way was how little of that 

[learning] I seem to do now. I mean you will do – you will get confirmation of 

things all the time but in terms of actually learning new stuff I didn’t really feel 

that I’m doing that so much. I didn’t want to say that I know it all but you know 

what I mean – you get to a stage where you do know most of what you’re 

doing and errr… you know – enough experience – I mean – blimey – I’ve been 

working nearly 25 years – you know – there’s not that much crops up that’s 

new and that different.” (Aaron) 

 

5.4.8 Research evidence: brief encounters on the run 

As the above examples illustrate, most knowledge encounters by GDPs did not involve 

a direct, explicit and targeted search for research evidence.  When the GDPs did 

encounter this kind of knowledge, it tended to be brief and somewhat serendipitous.  

“Skimmed through an article in the BDJ [British Dental Journal], which looked 

at effectiveness of articaine buccal infiltrations for lower molars [versus] 

lidocaine for IDBs [Inferior Dental Blocks – a local anaesthetic technique]”. 

(Anita) 

When GDPs attended a formal event such as a conference or lecture, they would often 

encounter (and find useful) new learning that was not the primary focus of the event, 

e.g. by speaking to colleagues in coffee breaks or browsing at a trade show.  

Only a small proportion of the GDPs in this sample seemed to actively seek research 

evidence or the products of research (e.g. guidelines, evidence-based drug 
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formularies). In the few instances when they described such searches, it was usually 

linked to a sense of needing reassurance, especially to confirm a course of action they 

had already followed or were about to. One GDP was atypical in this regard: 

“I always look in the BNF [British National Formulary]. I know what the 

prescription is but I always have to look in the BNF before I actually write the 

prescription umm… I find that’s a very useful umm… tone to have, especially 

when you’re looking at interactions umm… Also there was the… we also have 

the FGDP [Faculty of General Dental Practitioners] guidelines – the antibiotic 

prescribing which… it’s usually put in the same place as the prescription pads 

so I can quickly refer to that whenever I do prescribe anything umm…” (Claire) 

More commonly in our sample, codified research-based evidence was viewed as 

irrelevant to practice because the research had been conducted in a setting or context 

quite different from theirs. 

“So umm… but BDJ [British Dental Journal] is mainly really into umm… 

research, peer review or umm… random trial, clinical trial, all that. Which, 

some – I would say – some of them are not maybe not introduced in the 

practice like in the primary care umm… so we can’t – we can’t really do – as a 

dentist we may not be able to do that because…that sort of thing.” (Linda) 

Regardless of whether the GDPs were encountering new learning through others’ 

narratives or through more codified sources such as guidelines, I did not detect an 

interest in exploring the validity of the underpinning research. However, the GDPs did 
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express caution towards information from sources they viewed as biased, particularly 

from salespeople or companies with a clear conflict of interest.   

“The problem with those articles [in ‘trade’ magazines] is they’re very biased. 

So, a company might write an article when it’s all promoting their product 

really and it makes out their product is really good. But I can see that. The first 

thing to do is look at who’s written it first. And then that changes the 

perspective of it. Because it might not be the official viewpoint – it’s the 

manufacturer’s viewpoint really, because they’re trying to sell something. I’ve 

got to bear that in mind when I’m reading it.” (Robert)  

This caution towards some sources of information did not stop the same dentists 

seeking out, inviting and learning from salespeople.  

In summary, GDPs’ encounters with research evidence tended to be fleeting, 

serendipitous and geared towards sources they felt they could trust. Perhaps because 

of time pressures they showed no appetite for validating these sources. 

 

 Discussion 

5.5.1 Summary of findings 

This small study of general dental practitioners has illuminated the nature of 

embodied clinical knowledge and has also begun to demonstrate how that knowledge 

develops and consolidates over time.  I have shown that not only is clinical knowledge 

situated, embodied, case-based and emergent but also that clinical learning is closely 
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tied to the embodied, practical and material nature of GDPs’ knowledge and to the 

sharing of case narratives among professional peers.  

My findings have shown that for new learning – innovative ideas, practices or products 

– to be retained for use as embodied knowledge, it needs to be accommodated within 

an existing pattern or routine of practice. These routines are plastic rather than rigid 

mental structures, providing support for understanding individual experiences but also 

able to adapt in the light of those experiences. There is a requirement in professional 

practice to stabilise knowledge and practice, according to Fenwick [81], and collective 

routines appeared here to provide this. Case-based reasoning and bricolage (making 

do with what is at hand and the knowledge that is available, even if incomplete) leads 

to small innovations in the moment of practice.  

 

5.5.2 Links with existing theory 

Below I explore how my themes interact with existing theory and suggest some new 

theoretical interpretations of how dentists’ embodied knowing of practice develops. 

In bringing my themes and existing theory together, I have found it helpful to conceive 

of the knowing that arises as GDPs practice as interacting bi-directionally between an 

embodied, abstract or ostensive, realm and a specific, concrete or performative one. 

Existing and relevant theories refer to these two levels: routines are ostensive and 

performative [70]; bricolage conceives of a bricoleur (a trait of working with concrete 

experience) and an ingénieur (a trait of using generalisable knowledge) [259]; rules 

(abstract) are made material in practice (specific) in socio-materiality [257]; casuistry, 
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a means of understanding case-based reasoning, analyses the particular (specific) so as 

to relate it to general principles (abstract) [108]; and mindlines (abstract, ostensive) 

guide situated actions (specific) [31].  

I theorise that GDPs’ embodied knowing of practices develops iteratively from the 

merging of an abstract, plastic component (reflecting the ostensive routines of clinical 

mindlines, case-based knowledge and codified knowledge), with a specific, here-and-

now component manifested in the performative routine of case-based reasoning and 

the generation of innovations-in-practice-in-context – the use of new ideas, practices 

and products to solve the problems that arise as a part of case-based reasoning.  

The ostensive component develops through the embodiment of classifications of 

knowledge that have tended, traditionally, not to be given the attention codified or 

research knowledge does in the EBM paradigm. The facets chosen by GDPs to classify 

the knowledge they encountered and which, for the most part, they had an intention 

to use in some way, was not from codified sources. Figure 5.16 below shows the ways 

in which the GDPs classified the knowledge and how they intended to use it. The 

shapes indicate that, proportionately, the encounters they classified as codified and 

procedural were more likely to be used conceptually than instrumentally. Those they 

classified as experiential or process or policy, for example, were more likely to be 

intended to be used instrumentally, i.e. in action. This is perhaps not surprising, given 

the proximity of the encounter experience to the actions of practice, i.e. the GDPs 

experience themselves (experiential) or what is of use in their practice (process or 

policy).  
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The greater use of practical knowing instrumentally has also been reported elsewhere 

[239]. The relatively greater intended instrumental use of codified knowledge in a 

personalised form is consistent with the concept of peer opinion leaders or narratives 

as means of providing some form of contextual information, that the GDP can relate to 

and imagine using. This is not something research publications, for example, convey. 

Even textbooks, which may talk through procedures of how to technically do 

something, are unable to provide the reassurance, the uncertainty, the emotional, the 

little tricks, and so on that one practitioner can convey, often using metaphor, to 

another. In chapter 8 I discuss a small project I carried out with a GDP and, 

subsequently, a MSc student crafted to explore the role of a narrative to convey an 

authentic account of changing ostensive routines. 

 
Figure 5.16 Intended use with respect to different knowledge facets 
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My findings challenge the mainstream literature on evidence-based practice, which 

assume that a guideline (proxy routine) can be learnt and stored, more or less as is, in 

the practitioner’s head as an ostensive routine and then put directly into practice in 

the clinical encounter via a performative routine. My data suggests a more complex 

relationship between codified knowledge, internalised or embodied knowledge and 

the knowing that translated into practice in interactions with people and things. 

Ostensive routines appear as repetitive and interdependent actions stored in GDPs’ 

minds. But ostensive routines are not simple, rigid and linear phenomena like 

protocols. Instead, they are plastic, changing in response to the real-time 

interpretation of new information and new experiences.  

Ostensive routines may be articulated to some degree when practitioners are asked to 

describe and justify their actions, but they go deeper than GDPs can verbalise or 

demonstrate. This is because they are largely embodied, tacit understandings of how 

the GDP has engaged over time with people, things, other elements of materiality, 

time and space. It is possible that the components of ostensive routines, that a GDP 

makes explicit, even to themselves, are quite different from those they embody, and 

which guide their actions. The translation of embodied knowing into the activity of 

internal or external speech, like any other translation of embodied knowing, will be 

dependent on the interactions such an activity is part of. Thus, the explicit is not a 

pure rendition of the agent, but an intra-active, ephemeral and shared knowing.   

However, the embodied ostensive routines, I suggest, are derived in part through 

embodied sense-making of the interactions after the practice. I use the term 

embodied here instead of, for example, cognitive, because the structure we call the 
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brain is, from an anti-cartesian perspective, inseparable from the rest of the body [33]. 

But as routines are repetitive-looking intra- or interactions between people and other 

materiality, the ostensive routine is not the possession of an individual GDP but an 

ephemeral, extra-corporeal phenomenon. What guides the performance does not 

appear to be ostensive routines centred on the individual GDP’s actions, but as 

dispersed interactions with materiality, time and space. If a GDP sits and envisions a 

future performance (whether milliseconds or days and weeks in the future or in the 

past), they are interacting with the materiality of the current moment, including with 

their own body, their habitus and capital, people and things, space and time. That is, if 

we consider ostensive routines as something embodied and the body as continually 

interacting with material phenomena, then the ostensive routine is not something that 

is embodied wholly by the individual. Ostensive routines, like performative ones, are in 

constant flux because bodies are in constant flux. The body is always acting and 

interacting.  

In the performative routine, what was mostly but not wholly embodied, is translated 

through the interactive sayings and doings of the different actors. Each performance is 

a translation of multiple embodied ostensive actions from the respective actors. The 

ostensive routines are continually reformed by all actors in relation to the interactions 

of the practice. The practitioner’s embodied relational understanding, a largely tacit 

understanding of other actors, also described as being with that or being with the 

other (person) [61], is an important component of developing their understanding of a 

patient and their family, the other things in and out of the direct interaction, and of 

adapting their actions in a performance that works for this patient at this time. The 



CHAPTER 5 

 
150 

 

quote from Jane above about the “wee kid” with an injured tooth is a good example of 

this.  

The embodied relational understandings are, perhaps, an important element of what 

Kemmis describes as “searching for saliences”:  

“They [experts] search for ways of understanding and acting that will be 

appropriate in addressing the practical problems they meet at any particular 

time, drawing on their life-experience not in a static or rationalistic way, but 

reflexively: changing their reading of the situation as it unfolds in and through 

practice, in the light of changing perceptions, observations and ways of seeing 

the situation, and in the light of changes brought about by seeing how others 

see it, and how they are reacting and responding to changes as the situation 

unfolds.” [89 p. 392] 

I would suggest being more explicit about the material aspects of practice of which 

GDPs (and other actors) appear to have embodied relational understandings and 

about which they become more adept at searching for saliences.  

Routines are collective and may develop both within and between dental practices or 

organisations. A GDP’s actions are interdependent actions arising as they encounter a 

nurse’s actions and another GDP’s and a hospital consultant’s. Instead of these being 

organisational routines, as described in the organisational literature, I describe these 

routines as collective professional routines as they had some sort of order due, not to 

an organisational structure but, to a mutually constructed one by professionals, whose 

actions were interdependent, recognisable and apparently repetitive. The repetitive 
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and interdependent actions within these collective routines store practice knowledge 

accumulated over many years and decades. That knowledge is of systems, of patients, 

of colleagues, of costs, of relationships and much more. To articulate all the 

knowledge that is bound up within a sequence of interdependent actions would be 

impossible. These routines are never fixed but part of what practice theorists call the 

structuring of practice [49]. With the learning from the observational study described 

in chapter 8, I would also suggest that patients and things share in and contribute in 

structuring the professional collective routines. For example, in the example given 

above, Robert’s practice took radiographs of patients from other local practices. I 

described this as a professional routine because there were repetitive interdependent 

actions between practitioners (e.g. referral note / call to Robert’s practice followed by 

taking of radiograph etc.). The routine, though, will be performative only, if other 

actors play their part. For example, the patient must be willing, and able, to go to the 

practice; there must be a justifiable need for the radiograph; the radiography 

equipment needs to function; and so on. Thus, the professional routine is less about 

professionals and more about what goes on within a professional field.  

Each patient interaction is in some sense a new case (even if being seen for ongoing 

treatment), and GDPs constantly create problems to solve. Russel Ackoff, writing 

about the management of problems in organisations, suggested that problems do not 

simply appear but are created by managers from messes (quoted in [262]). The 

generation of problems is a primary feature of the reflective practitioner [262]. In a 

similar way to Annemarie Mol’s description of disease as not a single entity but many 

different disease phenomena differently enacted by many different people [62], 
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dental problems are not single defined entities but phenomena that are brought into 

being by the GDPs. This is illustrated, for example, by Jason’s description of an 

encounter with a patient on immunosuppressants above.  

For GDPs, the messes are the complex set of symptoms, signs and other issues a 

patient presents with, and results of tests, in the present time, in their personal 

context. From this mess the GDPs (with the patients and, sometimes, others) fashion a 

more specific problem, framed in a particular way to which they attempt to find a 

solution through a combination of case-based reasoning and bricolage as they revise 

and reuse solutions from the case base using the resources at hand.  

New solutions are generated daily as GDPs develop new ideas and practices around 

managing patients, usually through small revisions of previous problem-solution 

scenarios. GDPs worked within the constraints of the context – its materiality, its 

space, its time and its relations – to fashion their innovations. They were bricoleurs 

who approached cases using multiple perspectives (e.g. technical, ethical, scientific, 

financial, organisational) and whatever tools that were at hand and which they could 

make use of [263]. Gabbay and Le May described knowledge-in-practice-in-context 

[31] as a practical knowledge which is influenced by, and influences, the context within 

which it occurs. In a similar way, I would describe innovations-in-practice-in-context as 

the use of new ideas, practices and products to solve the problems that arise from the 

mess of the patient encounter and therefore both influencing and influenced by the 

context within which it occurs.  
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Such innovations, where they seem to provide an advantage over previous ideas and 

practices, are incorporated into GDPs’ ostensive routines. Innovations-in-practice-in-

context are best thought of not as the new ideas, practices or products articulated by 

others and merely adopted by others (as Rogers proposed), but as the GDPs’ own new 

practices which are full of tacit, embodied knowledge, nuanced understandings and 

knowledge of the dentist-patient encounter within which they occur. I would consider, 

for example, a guideline that incorporates recommendations for new ways of doing 

things (to the GDP) as a product with an abstract idea that might be incorporated into 

an ostensive routine and, should it be accepted as relevant to the case at hand, 

integrated into the performative routine.  

Finally, I wish to suggest that the concept of mindlines explicitly incorporate a motoric 

representation of practice that arises in interactions between GDPs, other people and 

objects. This study demonstrated the rich practical mindlines that are internalised, 

collectively reinforced, tacit and embodied knowledge of skilled practices involving the 

GDPs’ bodies. If, as I argued in chapter 2, the mind and body are inseparable, then so 

too are mindlines. GDPs do a lot of skilled work with their hands and they learn from 

others how they do things, whilst internalising and testing out their own 

representations.  

 

5.5.3 Limitations 

The participant sampling was limited in number, and those who participated, were 

disproportionately recruited through GDP forums. This restricts, potentially, the data 
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in terms of variety and, therefore, the identification of additional themes. Forums are 

by their nature social and, therefore, the GDPs recruited to the study may have 

discussed more than other GDPs occasions of social learning. However, included in this 

study were GDPs who were not regular forum users. 

The method chosen to sample knowledge encounters was designed to elicit these in 

any setting and at any time of day. However, many knowledge encounters will not 

have been obvious to the participants, particularly those that were tacit in nature, and 

will not have been recorded. Thus, by using the knowledge encounters as the stimuli 

for the interviews my analysis has focused on a narrow reporting of experience. In 

addition, the GDPs, for practical reasons, only recorded knowledge encounters for one 

week. Thus, for each GDP the range of knowledge encounters is unlikely to reflect fully 

the occasions when they encounter new information or experiences that lead to 

changes in their embodied knowing of practices. I do feel, though, that across the 11 

GDPs the range of knowledge encounters was sufficiently diverse to allow me to 

theorise about their knowing of practice. 

As the knowledge encounters were self-documented they could not be objectively 

verified. This allows for the possibility that GDPs’ memory was selective, they may 

have attributed more positive behaviours to themselves and negative behaviours to 

others and exaggerated or underplayed certain facets of their knowledge encounters. 

However, this method has allowed me to capture a broad range of knowledge 

encounters, particularly those not amenable to observation using conventional 

methods, e.g. ethnography. For this reason, the next study was planned to triangulate 
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and further develop these findings using observation, albeit in more restrictive time 

and space. 

Apart from one transcript the remaining interviews were analysed by me alone. Given 

this, and my relative inexperience in qualitative analysis, it is possible that additional 

themes may have been identified, if a second, experienced researcher had also 

analysed all 11 interviews. I tried to ameliorate the impact of this by my supervisor 

analysing passages of text that I felt were good examples of the themes I identified 

and through constant discussion of the themes as they arose. 

I cannot ignore the lens through which I have looked at my data. I am a GDP by 

background and, perhaps because of this, have a respect for the ability to make do in 

often challenging circumstances. I have also been heavily influenced by the concept of 

mindlines articulated by John Gabbay and Andrée Le May. This has naturally led to a 

bias towards social learning as a defining factor in how primary care clinicians develop 

their embodied knowing of practices. 

 

5.5.4 Implications for practice and research 

Little empirical work has looked at how GDPs build their embodied knowing of 

practices. My study suggests that GDPs work within the constraints of space and time 

using case-based reasoning and bricolage to generate solutions for individual patients 

in the here and now. I feel that GDPs should be afforded greater recognition for this 

ability than has so far been acknowledged. Whatever those who seek to change GDPs’ 

practice would have, in the moment of performance it is GDPs who, with their patient 
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and the things around them, must generate a problem and devise a solution. Case-

based reasoning, bricolage and innovation in practice in context guides this process. I 

suggest that those wishing to influence practice need to find ways of respecting and 

working with this rather than imposing external guidelines. 

My study suggests there could be benefit in seeking ways with dental students and 

GDPs to surface and explore the complexities associated with developing embodied 

knowing of practices and then enacting it in interactions with people and things. Given 

that GDPs’ embodied knowing is so influenced by informal ways of learning, I would 

suggest that it is time to explore ways of supporting students and GDPs in identifying 

key elements of the information and experiences they encounter and helping them 

critically evaluate and integrate these into practice. 

 

 Conclusion 

This study has added to a previously sparse literature on knowing in practice and made 

an original contribution by showing that GDPs’ embodied knowing of practice is an 

ever-developing interaction between existing embodied knowing and interactions in 

practice with other people and things. I have suggested that guidelines, and other 

formal clinical knowledge, may become incorporated as ostensive routines but that 

practice as the enactment of this knowledge is responsive to the interactions of the 

moment. 
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I have also suggested that a motoric representation be surfaced in the concept of 

mindlines to reflect the internalised, collectively reinforced, and tacit embodied 

knowledge of skilled technical work. 

We need approaches to clinical education that acknowledge a broader understanding 

of what knowledge is for the primary care clinician and the central role played by 

knowing that arises in practice in the professional learning process. Whilst this sample 

included only dentists, the findings are highly likely to apply to other clinical 

professionals including doctors, nurses, physiotherapists and veterinarians.  
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Chapter 6 Knowing in general dental practice: anticipation, 
constraint and collective bricolage 

 

The work involved in this chapter contributed to the development of a Hands-
On Workshop at the IADR Conference, July 2018, London entitled, “How Dental 
Professionals Use Evidence in Their Practical Decision-making” [264]. 

A version of this chapter was published as: 

Hurst, D. & Greenhalgh, T. Knowing in general dental practice: Anticipation, 
constraint, and collective bricolage. Journal of Evaluation in Clinical Practice, 1-
9 (Early View. Online Version of Record before inclusion in an issue), 
doi:10.1111/jep.13051 (2018). (Contribution from my supervisor Professor 
Trish Greenhalgh to publication: review of manuscript versions and discussions 
which contributed to theory development.) 

 

 Abstract 

RATIONALE, AIMS AND OBJECTIVES: Much of the literature concerned with healthcare 

practice tends to focus on a decision-making model in which knowledge sits within the 

minds and bodies of healthcare workers. Practice theories de-centre knowledge from 

human actors, instead situating knowing in the interactions between all human and 

non-human actors. The purpose of this study was to explore how practice arises in the 

moment-to-moment interactions between general dental practitioners (GDPs), 

patients, nurses and things. 

METHOD: Eight GDPs in two dental practices, their respective nurses, 22 patients and 

material things were video-recorded as they interacted within clinical encounters. 

Videos were analysed using a performative approach. Several analytic methods were 

used: coding of interactions in-video; pencil drawings with transcripts; and dynamic 
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transcription. These were used pragmatically and in combination. Detailed reflective 

notes were recorded at all stages of the analysis and, as new insights developed, 

theory was sought to help inform these. 

RESULTS: I theorised that knowing in dental practice arises as actors translate 

embodied knowing through sayings and doings that anticipate but cannot predict 

responses, that knowing is constrained by the interactions of the practice but that the 

interactions at the same time are a collective bricolage – using the actors’ respective 

embodied knowing to generate and solve problems together. 

CONCLUSION: Practices are ongoing ecological accomplishments to which people and 

things skilfully contribute through translation of their respective embodied knowing of 

multiple practices. Based on this, I argue that practices are more likely to change, if 

people and things embody practices of improvement. 

 

 Background 

My understanding of knowledge and knowing evolved substantially during this study. 

Although I had initially planned to explore routines and case-based reasoning 

performatively, based on the previous study, I took a more inductive approach with a 

view to developing ground up a more holistic and collective sense of what was going 

on in practice. The routines and case-based reasoning that I saw in the interview-

based study was too dentist-centric for a true practice-theory approach. I, therefore, 

began to explore more deeply, particularly after gathering the video footage, the 

writing about knowing in practice from the organisational literature.  
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I returned to my literature review and reviewed the literature around practice, from 

Aristotle, through to Marx, Heidegger and on to present day writers. 

Efforts to improve outcomes from clinical encounters tend to take a narrow clinician 

or team-centred approach and focus on propositional knowledge to the exclusion of 

other ways of knowing [265]. As discussed in earlier chapters, knowledge is a thing to 

be learned, retained and applied as these actors solve problems in clinical encounters. 

Much of the academic writing about clinical practice assumes a ‘decision-making’ 

model – the doctor or dentist is seen as making diagnoses, selecting 

investigations/treatments and perhaps eliciting patients’ preferences – but 

underpinning all that is an assumed decision tree into which evidence can be fed (e.g. 

[266-270]).   

Through the deeper reading of practice theory, I had begun to develop my 

understanding of the alternative ways to explore what goes on as different actors 

come together in clinical encounters [39]. Practice theory de-centres knowledge from 

human actors, instead situating knowledge, or knowing, in the interactions between 

all actors in practice [66].  

In these approaches, the knowledge is not an object retained within the boundary of 

human beings [271]. Rather, knowledge is performative, generated in the moment, 

situated, interactive, and embedded within unique, ephemeral practices as actors 

perform [32, 38, 68, 272]. Actors do embody representations of practice [273] that we 

might call embodied knowledge but knowing happens in the practice. The actions of 

one actor influence (in an ongoing and reciprocal way) those of one or more other 

actors. Knowing in practice is ecological, one-off episodes of interaction that involve 
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people, things and the environment at large [35, 69]. Knowing is not the possession or 

responsibility of any one individual but is an ongoing, collective accomplishment [272].  

I am unaware of any studies that have explored how people and things generate 

knowing in practice in general dental practice. Thus, the purpose of this study was to 

explore how practice arises in the moment-to-moment interactions between GDPs, 

patients, nurses and things within clinical encounters. 

 

 Methodology 

I adopted a performative orientation where performativity is the constitution “of 

actors, meanings and roles through socio-material practices” [274 p. 444].  

 

6.3.1 Setting and sampling frame 

To be able to recruit dentists, nurses and patients to my study, I needed first to recruit 

research sites. Most dental practices are owned by an individual or a partnership of 

dentists. I developed a recruitment A4-size flier to post on dental forums, send to 

interested dentists and to distribute at talks and other events I attended (see 

Appendix U). 

I created a single site document with all the documentation associated with the study, 

including the protocol, information sheets and consent forms, and ethics and Health 

Research Authority approvals. This was shared with each of the dentists who took on 
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the role of local Principal Investigators in their respective practices (see Appendix V for 

a list of contents). 

I recruited two large general dental practices, providing predominantly National 

Health Service (NHS) treatment, as research sites. One was in a suburb of London and 

the other on the outskirts of a large town near London. The practices were selected 

because I knew the owners and they were willing to accommodate me. They 

subsequently agreed for their practices to be sites within which I could then attempt 

to recruit dentists and nurses in the first instance, and patients in the second.  

I made attempts to increase the diversity of the sample by recruiting sites through 

social media and dental forums. As in my previous study, I used Twitter to try and 

reach interested GDPs (see Figures 6.1 and 6.2 below). However, as is the nature of 

Twitter, mostly I had interest from other academics working in the field.  

 
Figure 6.1 Tweet linking to my knowledgeproject.org blog 
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Figure 6.2 Re-tweet by my supervisor extending the reach of the blog post (permission obtained from 
Trish Greenhalgh for reproduction here). 

 

Using my project website, I blogged about the project (see Figures 6.3 and 6.4 below) 

and uploaded information sheets and other study documents so that those who 

wished to, could peruse them.  

Although two additional GDPs agreed initially to take part, they both withdrew shortly 

before the date previously agreed for recording. One cited problems recruiting 

patients to the agreed date (though we could have arranged another date, he 

withdrew before I could). The other GDP had recently been visited by the Care Quality 

Commission and was concerned that, if I were to record him doing something “wrong” 

(GDP’s words), I might report him to the General Dental Council (GDC). Despite 

reassurances that raising concerns was in keeping with GDC guidance that it be 

proportionate and stepped (i.e. raising concerns about practice locally first), he 

withdrew. After I had completed the data collection I received an email from him 

saying that he would be happy to take part, if it was still possible, but unfortunately 

the data collection and analysis phase of the study was already finished. 
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Unfortunately, I was unable to recruit any other sites. Nevertheless, the resulting 

convenience sample exhibited a range of features, including years of experience of 

dentists, patient appointment types and nursing experience. 

 

 
Figure 6.3 Knowledge project blog post. 26th January 2017 
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Figure 6.4 Blogpost about observational study. 12th May 2017 

 

As well as sampling participants, I planned to sample appointment types for maximum 

diversity. To do this, I hoped that there would be a sufficient number of consenting 

participants (GDP, nurse and patient) to ensure that for each GDP there was at least 

one new patient check-up, one recall check-up and one brief (<=30 minutes) 
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treatment appointment. All appointment types (e.g. check-up, emergency, treatment) 

were, though, eligible for inclusion.  

The reason for the ideal of maximum variation was so that there was a range of 

different appointment types, that would include among them a range of saying and 

doing interactions between patients, GDPs and things. Different appointment formats 

or types could involve, for example, the examination of the teeth, the taking of x-rays 

or other images, the problematising of signs and symptoms into diagnoses, and the 

discussion of preventive or treatment options. By having a range of appointment 

types, my intention was to be able to explore and compare how people and things 

interacted within different practices. 

To this end, when choosing sessions, I asked GDPs and their teams to include those 

with patients attending for new patient and recurring check-ups (which often include: 

discussions, examination, diagnoses, imaging and preventive interventions), and brief 

treatment appointments (which often include: discussions and treatment and 

preventive interventions).  

Sampling of appointment types was ultimately restricted by the size of, and variation 

within, the sampling frame. The sampling frame for appointment types was the 

appointments that patients consented to on the agreed days. Due to difficulties 

recruiting patients ahead of the study (see procedure below) the sample frame was 

much smaller, though not lacking in diversity, than I had planned. Ultimately, the 

whole sample frame was sampled.  
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6.3.2 Recruitment 

NHS ethical approval for this study was provided by the West of Scotland Research 

Ethics Committee, REC reference 17/WS/0064. 

Before I could recruit participants, I needed to recruit research sites. Until the two 

GDPs withdrew, four sites were recruited. For each I created a personalised site 

document. 

In the first instance, dentists and nurses in the two practices were invited to 

participate. Participant information sheets (PIS) were developed for dentists (see 

Appendix W), staff (see Appendix X) and patients (see Appendix Y).  

After gaining written consent, a session for video-recording was arranged. All adult 

patients with appointments to attend these were invited to participate by letter 

posted two weeks before the appointment with a covering letter from the dental 

practice and a participant information sheet. Patients were invited to contact me by 

telephone or email before their appointment to discuss the study and to consent in 

principle to participate. Written consent was obtained on the day.  

 

6.3.3 Data collection methods 

I was interested in how practices unfold in real time, for which video is the optimal 

method of data collection [275, 276]. The video camera was less obtrusive in small 

clinical spaces than a person, and the captured video could be watched and listened to 

repeatedly during analysis, rather than relying on notes captured in the moment. Over 

four days in August and September 2017, I filmed participants using a fixed digital 
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video camera (Sony Handycam, HDR-CX405) mounted on a tripod. It was placed in a 

position that was unobtrusive to patient and dental team, but which allowed the 

patient, dentist, nurse and computer to be captured in the field of view (see Figure 

6.5). I set up the camera before the patient entered the room, pressed record and 

then left. Once the patient had left the room, I re-entered it and stopped the 

recording. I transferred video recordings to a password protected computer from the 

video recorder at the earliest possible moment, deleted the original recordings, and 

formatted the SD card.  

In addition, I informally observed the goings on in the respective dental practices and 

spoke with staff and patients during the periods of recording. Whilst not a formal part 

of the data analysis, I made anonymous notes to help situate the encounters recorded 

in the videos.  

 

 
Figure 6.5 Example of view of dental surgery when filming 
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6.3.4 Units of study 

Clinical encounters are often multi-layered and complex phenomena, and so I chose 

my unit of analysis to be one or more conjunctures within each clinical encounter.  

Conjunctures are “a critical combination of events or circumstances” and may involve 

a brief or prolonged episode of interaction between actors [277]. It is through studying 

very mundane and commonplace aspects of general dental practice within 

conjunctures that I intended to tease out an understanding of how knowing arose in 

practice.  

 

6.3.5 Data processing and analysis 

Getting in to the video data was difficult. I set out with the intention of exploring the 

ephemeral phenomenon called knowing in practice, which by its nature, was not 

visible. I tried several different approaches to try and make sense of what was going 

on. Before settling on the three methods I describe below, I tried to map all the 

actions, that people and things did, and how these interacted with others. Some views 

of mind maps I created at this time can be seen in Appendix Z and Appendix AA. 

Informed by texts on the use of video in qualitative research [276, 278, 279], I 

eventually used three analytic methods. I used these pragmatically and in 

combination. I recorded detailed reflective notes at all stages of the analysis using 

electronic note-keeping software (Evernote, Evernote Corporation). An example of a 

typical note can be seen in Appendix BB. As I developed new insights, I sought new 

theory to help inform these. After submitting my article for publication, one reviewer 

alerted me to the work of social anthropologists that was highly relevant to my 
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analysis but which I had not come across. This literature was incorporated into the re-

submitted article and used here to enrich my analysis. 

I firstly coded videos to explore the interactions that occurred in the clinical 

encounters and develop a sense of how much each actor was involved. I imported all 

videos into qualitative data analysis software (NVivo Version 11, QSR International Pty 

Ltd). I watched and re-watched each at least four times as I coded the actions of each 

of the three human (patient, dentist and nurse) and non-human actors (e.g. Electronic 

Patient Record, EPR). The coding distribution for the ten codes with longest duration 

from one clinical encounter is shown as an example in Figure 6.6 below. 

 

 
Figure 6.6 An example of coding activities from one clinical encounter. Duration is in minutes, seconds 
and tenths of a second 
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Secondly, I was inspired by Mavers’ working paper on transcribing a video [280] to 

create a pictorial and narrative transcription of how humans and material objects 

interacted in the conjunctures. Goodwin created a drawing from a video still to show 

three girls at play [281], and Mavers used thick narrative to describe how children 

interacted with objects as they learned [282].  

Developing these approaches, I took stills from one dentist’s conjuncture whenever 

there was a change in physical orientation, e.g. a dentist turning to a patient. The stills 

were turned into a pencil image using an Android mobile phone application (Photo 

Sketch Maker, Aero Tools) and, to bring focus to the interactions, all aspects of the 

image, that were not involved directly, were removed. The images were inserted into 

vertical consecutive cells in a spreadsheet (Microsoft Excel 2016). A narrative 

description of what was said and done for that section was inserted in the horizontally 

adjacent cell. A section from the transcript is shown on the following page (see Figure 

6.7) and the transcript of a full conjuncture is captured in Appendix CC. The meticulous 

and detailed analysis of video data using pencil drawings allowed me to surface and 

explore in-the-moment interactions as a series of freeze frames, thereby allowing me 

to develop a highly innovative analysis of knowing in practice.  

Finally, as I tried different ways to explore the videos, I kept thinking that the scripted 

methods, even with the stills above, were too static. The knowing in practice literature 

talked about knowing as dynamic and as arising in the moment only for new knowing 

to arise soon after and so on. In putting words and images on paper I turned fleeting 

activity into something that was concrete. I looked at the text and I could dwell on 

them in a way that lost the sense of the ephemeral. I felt I needed an analytic method 
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that in some way represented the brief moments of interaction and the supposed 

knowing that these interactions gave rise to. Gerhardi and others write about knowing 

as the alignment of knowledge elements through interaction [69, 249, 272] and I 

wanted to be able to visualise these elements being shared in the interactions 

between GDPs, patients, nurses and objects.  

 

 

 
Figure 6.7 Excerpt from transcript of one conjuncture showing time from beginning of video when still 
was taken, the stills and associated narrative 

 

At around this time, there were advertisements on BBC television for BBC Radio 4’s 

Today Programme that used animated text. In them, recordings of people speaking 

were played and some of their words appeared momentarily on the screen and then 
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disappeared shortly afterwards. This gave me the idea of doing something similar with 

the words and actions of the actors in my videos. 

I began to imagine descriptions of the sayings and doings of the various actors 

dropping onto a computer or television screen and combining in something like 

Brownian motion when particles collide and disseminate in random motion. However, 

in this case, as the actors’ sayings and doings collided, they would give rise to a unique 

synthesis of shared knowing held in that space and time.  

At this time, I had also come across the concept of actions translating embodied and 

embedded knowledge. The phenomena we experience are actions. We never know 

what guides these actions – what mindlines, tacit knowledge, schema or habitus guide 

them. We can, though, infer what the actors’ words and actions might convey. So, I 

began to experiment with various ways of representing the actions of the actors in a 

dynamic way and what I inferred they knew (see Figure 6.8 below).  

 
Figure 6.8 Screenshot of early version of creating dynamic coding using Camtasia video editing software. 
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I had used video editing software (Camtasia Studio 8, Techsmith Corporation) for 

several years to make educational videos for dental students, and for recruitment to 

my studies. This software allows one to create videos in which words or images can 

float in and out of screen. I therefore imported the video of one clinical encounter into 

the software. As it played, I transcribed what was said and what each actor did. I used 

different coloured speech bubbles to represent what each person said and a pointy 

circle to represent human and objects’ actions (see Figure 6.8 above) and allowed 

these to remain on the screen for as long as the words or actions were occurring 

(though a minimum of one second was maintained to allow the text to be read). The 

lines at the bottom of this were animated so that they continuously moved to the left 

and I dropped the knowledge I thought the actions translated onto these. They in turn 

moved off and disappeared from the screen to the left. 

This way of representing the collaborative knowing arising in practice was laborious 

because of all the movement that had to be incorporated. I therefore simplified it by 

getting rid of the moving lines and just having the different elements appearing and 

disappearing from the screen. 

Two still images from the final version are shown as examples in Figures 6.9 and 6.10 

below. By the time I had got to this version (version 8) I had come to view the 

translations not of knowledge as knowledge of specific phenomena (e.g. procedural, 

sensory, illness), as I had first inferred, but as embodied knowledge of practices. The 

reason for this was that knowing a procedure, for example, cannot be separated from 

the practices associated with learning that procedure. Those practices are complex 

socio-material phenomena from which the practitioner will embody much more than a 
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procedure, even if part of it is recognisable as a procedure. In addition, what a person 

says, or does as they interact with others will draw on a much broader set of 

experiences, elements of which they have interpreted, inferred, parsed and embodied.  

 
Figure 6.9 Still image 1 from dynamic coding of a conjuncture. Text in bubbles are enactments. Floating 
text is knowing of practices embodied and translated as inferred from the saying and doing by me. 

 

 
Figure 6.10 Still image 2 from dynamic coding of a conjuncture. Text in bubbles are enactments. Floating 
text is knowing of practices embodied and translated as inferred from the saying and doing by me. 
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These will include much tacit knowledge that allows the interaction to go on at all. 

Therefore, I used the term knowing of X practice(s) instead of knowledge when 

inferring what the actions translated into the ongoing practice. 

I uploaded a four-minute section of this video to YouTube to share the method with 

others, once my publication had been accepted. At the time of writing, the video can 

be accessed at www.youtu.be/33zRuOpUJes. 

 

 Results 

6.4.1 Description of data set 

The data set included the raw footage of 22 appointments that totalled eight and a 

half hours, a single clinical encounter transcribed in full, with stills converted into 

pencil, and another whole encounter transcribed into the video of dynamic coding. I 

recorded the equivalent of approximately 160 A4 pages using digital note keeping 

software (Evernote, Evernote Corporation). 

Clinical encounters took the following general form: GDPs would check a patient’s 

dental record on a computer in the surgery either prior to asking the nurse to bring the 

patient into the room or as the nurse was doing so; the patient entered the surgery, 

there was an exchange of pleasantries and the patient sat on the dental chair; the GDP 

and patient then established or confirmed the reason for the visit (e.g. to address a 

problem or to place a filling) followed by a brief or longer discussion about this; the 

patient would then recline in the dental chair and a degree of interaction between 

GDP, patient, nurse and instruments would centre around examination or intervention 
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within the mouth, including the taking of radiographs; the patient would be sat up in 

the chair, and there would be a brief, or long, discussion relating to the prior phase 

including diagnoses and possible interventions; the patient would leave; the GDP 

would write notes into the patient’s record as the nurse made the surgery ready for 

the next patient.  

What I focus on in the analysis below is not the embodied learning GDPs develop per 

se, which is often the focus of, for example, anthropological studies of apprenticeship 

[283], but on the moment-by-moment interactions to which GDPs, other people and 

things translate their embodied or embedded knowing.  

 

6.4.2 Practice as anticipation 

In these encounters, relationships between people and things were established as 

temporary phenomena through discussion and through prodding and probing, reading 

and writing, seeing and hearing. That is, as one actor said or did something, the other 

observed, listened or felt and, in due course, acted or spoke themselves. This might 

involve listening to a question and responding, or a patient seeing an instrument 

orientating towards their mouth and opening it. 

Bakhtin wrote of the dialogic relationship that was essential to what he called 

utterances. Utterances are only utterances because there is an anticipation of a 

responsive understanding by another [284]. In these clinical encounters, in addition to 

dialogism in utterances, was dialogism in actions. Actors said and did things in 

anticipation of a responsive understanding by another.  
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As a GDP picked up a dental mirror and probe to check gum health, for example, the 

nurse would move to the computer and ready herself to record the results without the 

GDP saying anything. The GDP would then slide their chair and position themselves 

behind the supine patient’s head. The GDP would raise the probe and dental mirror 

over the patient’s face, and the patient almost always opened their mouth with no 

verbal prompting. If they did not, then the GDP might place a finger on the lower jaw 

or, rarely, ask the patient to open their mouth. The GDP, nurse and patient all 

appeared to be anticipating the other’s – and the things’ (computer, probe, chairs) – 

actions and reactions. This is not to say that all the reactions were correctly 

anticipated. For example, a GDP had asked a patient to lift their chin and the patient 

lifted his whole head forward, essentially tilting his chin into his chest, the opposite of 

what the GDP had anticipated. Nonetheless, the GDP had anticipated an action, the 

patient had acted and, in turn, anticipated a reaction from the GDP (that they would 

continue with the examination). The GDP, though, reacted with another action to align 

the patient’s head as they needed it before they continued as the patient had 

anticipated. 

The anticipation of others’ actions suggested to me that the actors had embodied 

understandings of how people and things had reacted in their experience of historical 

practices. That is, they expected that something would happen, if they did something, 

because they had an embodied knowing of previous interactions in which something 

had, even if it was not in this or any other clinical space.  

Given the speed with which they did so, this was mostly done unconsciously and 

working skilfully to translate their embodied knowing into this practice. They need not 
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have had an experience that followed a similar sequence of interactions between 

people and things. They may have, instead, translated something they had parsed 

from those previous experiences. Marchand has suggested that apprentices parse 

components of actions they observe their teachers do into “motor representations” of 

how to do things themselves, which they attempt to enact [273 p. S104]. It seems that 

experience of any other practices might be parsed into embodied knowing, even when 

learning how to act as a patient. This is to say that there will be elements of practices 

previously experienced (in this space, in another clinical space or somewhere non-

clinical) that can be translated in some way into the ongoing practice. For example, no 

matter which instruments were raised over a patient’s face by the GDP, the patient 

almost always opened their mouth. From some experience in the past, the patient had 

come to embody an understanding of how to respond to the appearance of things 

(including the GDP’s hands) over their face. 

Anticipation of others’ actions is common to many aspects of life. In relation to people, 

I have called this dialogism, but in relation to objects, the anticipation is of how the 

object might be used, what Heidegger would call being ready at hand [46]. A GDP, for 

example, picked up a dental mirror, which is normally used to mirror teeth and other 

tissues that the GDP cannot see directly. On this occasion, though, he anticipated its 

potential to elicit pain from around a tooth by turning it through 180° and tapping the 

tooth with a sharp knock with the handle. The patient responded with an “ow!” and 

the task of the conjuncture came to focus on working out why.  

The anticipation of a response and the response (with its anticipated response, and so 

on), whether mediated through the spoken word, through touch, sight, sound or 
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smell, through things or not, gave rise to an interaction in which shared knowing 

appeared to exist for the moment. In the interaction between them, the GDP, patient 

and dental mirror handle, generated an act of knowing. If the GDP had not anticipated 

there might be a response from tapping the tooth, he may never have applied the tap 

to the tooth. If he had not anticipated the patient responding (e.g. if she were under 

general anaesthesia) the knowing shared in that moment, that something was 

“wrong” with that tooth, would not have arisen. If the patient anticipated that 

something terrible would happen if she said “ow” and so did not, then the act of 

knowing would have been different. Conjunctures, in which knowing arose, went on 

through multiple actions that anticipated – but could not predict – reactions.  

The embodied knowing I inferred could be analytically (and only analytically) 

separated into that which is closely aligned with the ongoing conjuncture, similar to 

what Greenhalgh and Stones called conjuncturally-specific knowledge [285], and that 

which is less closely aligned with the conjuncture, but which nonetheless translates 

into it, which they called general dispositions and Bourdieu called habitus [55]. 

Whether the embodied knowing was conjuncturally-specific or not, the translation 

almost always was. Each person or thing, in doing or saying something that interacted 

with others within the conjuncture, translated whatever embodied knowing they had 

at that time in a way that meant the conjuncture went on.  

I illustrate this with Figure 6.11 below. It shows a dentist about to take a photo of a 

patient’s upper central incisor, which had chipped. Not a word was said by the dentist 

about taking the photo. He had just finished looking at the tooth, edged the dental 

chair back a fraction and then reached for the camera. As he brought it over the 
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patient’s mouth the patient bared her upper teeth by raising her lip, the nurse moved 

her right hand to the computer mouse and, as the dentist did, turned her head to the 

monitor above the patient. At this moment, each of the people translated their 

embodied knowing into actions that meant their respective knowing aligned, the 

photo could be taken, and the conjuncture could go on.  

 

 
Figure 6.11 A still image showing a dentist about to take a photo of a patient’s upper central incisor 

 

6.4.3 Constraint and power 

The practice and, therefore, the knowing arising in it, was suffused with power or 

influence [74, 75] as the different actors attempted to translate their respective 

embodied knowing (including of influencing others) into the ongoing practice. 

People and things did what they could do within the interactions, which were bound 

by space and time. However, the relationships established through the interaction 

moment-by-moment constrained the possible translations of knowing that could 
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occur. For example, at one moment in the conjuncture about dental pain mentioned 

earlier, the dentist was facing the computer as the patient described her pain. She had 

not mentioned where it was but pointed to the upper right side of her face. Because 

the dentist was not looking at her, it meant that the knowing her action attempted to 

translate failed. The translation of the patient’s embodied knowing was constrained by 

the in-the-moment relationship between her, the GDP and the computer. Similarly, in 

an encounter involving another GDP and patient, the GDP had set the chair in motion 

to go supine. The patient had been complaining that a previous filling was too high. He 

lifted his head from the dental chair rather than lying supine as all other patients did, 

as he continued protesting. The patient’s translation of his discomfort and 

dissatisfaction was constrained by his interaction with the chair and the GDP. The 

GDP’s translation of the planned activity (restoration of another tooth) was 

constrained by his interaction with the patient and the high filling in his mouth. A final 

example was the bodily positioning of a patient who looked at the wall rather than the 

GDP as she explored his oral hygiene habits. Her confidence in addressing this 

appeared to wane. This was in stark contrast to the next patient who turned in the 

chair and attended to her with evident interest as she explored his oral hygiene habits.  

Most of the time the constraints did not manifest so obviously, but all appointments 

were constrained by interactions with the other people, the equipment, the space and 

time. Actors were constrained by their environment. This, I consider to be part of the 

situatedness of action. Whatever the representations the different actors embodied 

about these practices, what we could call ostensive practices, were quite different to 
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the situated performed practice because of these constraints and the reactions of 

others.  

Translation of knowing of practices inscribed in, for example, the computer software 

could also be constrained by the conjuncture’s interactions. Thus, a template of 

questions from NHS England that was embedded within the check-up page on the 

computer software prompted some dentists to ask several questions about the 

patients’ habits related to risk of oral diseases, e.g. their sugar, tobacco and alcohol 

consumption, and oral hygiene regime but did not prompt others. The dentists who 

read the list out tended to be more focused on the computer than the dentists who 

did not but who attended more to the patient.  

The template from NHS England is an example of an expert system, which is a 

“disembedding mechanisms because… they remove social relations from the 

immediacies of context” [286 p. 28]. Through it, members of that and other 

organisations attempted to constrain the activities of GDPs. Sometimes the 

interactions allowed this other actor to induce different actions (one in which a dentist 

asked questions about behaviour) whilst others did not. Through their direct 

(discursive practices and touch) or indirect actions (via intermediaries such as 

artefacts) each actor attempted to influence the ongoing interactions, induce different 

knowing to co-exist and, therefore, to shape the unfolding practice.  
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6.4.4 Collective bricolage 

Practice was accomplished through the adaptive translation of knowing from the 

different people and the things they interacted with. People and things did what they 

could, given the interactions between them, and generated actions (e.g. creating a 

problem, creating a solution) for the conjuncture to go on, to come to an end (at least 

for now), and for the constellation of actors to disperse. Like the bricoleur who, with 

their limited skill set and tools, solves problems as best they can [259], together 

people and things generated and solved problems in a collective bricolage. Patients 

used the words they knew from non-dental experiences, for example, to describe their 

dental experiences. They offered focused reflections on experiences they had, such as 

taking medication when they should not because of a medical diagnosis. They offered 

up proposals of what could be wrong, of what prior treatment they had received that 

might be relevant, of their habits and their symptoms. GDPs observed and listened, 

made suggestions of diagnoses and treatment approaches, used the instruments and 

materials at hand in different ways (the mirror handle mentioned previously, a probe 

designed for screening only to make diagnoses), took radiographs. All of them, 

working together, using their respective capacities, created the practice in that 

moment.  

An example is the way in which a problem was fashioned within a check-up 

appointment to create a conjuncture related to relieving a denture that was pressing 

on a patient’s palatal mucosa (the skin on the palate). The patient mentioned that 

there was a sore patch under her denture, which she believed related to the denture. 

The dentist listened and, as part of a check-up, looked at the denture and the mucosa 
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under it. After a few moments he suggested that a tooth on the denture was pushing 

into the mucosa because he could see a red area that related to the position of the 

underside of the tooth. He explained he would adjust the denture, which the patient 

acceded to, picked up a handpiece with a bur designed to trim the acrylic from a 

denture and removed the offending part as the patient watched. When replaced, she 

said it felt fine. Each of the actions were attempts to translate embodied knowing as 

best they could so that they could generate the problem and solution collaboratively. 

The skill was in the respective and ongoing translations of knowing within the 

interaction by each actor. GDPs did not act alone in their surgeries. They enacted 

practices with the patient, nurse and things.  

 

 Discussion 

This study of eight GDPs interacting with patients has shown that knowing in general 

dental practice occurs as transitory interactions between humans and things within 

clinical conjunctures. The relationships between people and things within these 

interactions allow for a temporary shared knowing to co-exist. Each relationship was 

soon replaced with another as participants acted and reacted over time and space. 

The possible translation of embodied or embedded knowing through actions was 

constrained by the ongoing interaction. Thus, the knowing that could arise was 

dependent not only on the embodied knowing but on the translation of this in such a 

way that it could contribute to the collective knowing in practice. Finally, the various 

participants worked together to solve the problems and create solutions as best they 

could in a collective bricolage. 
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In this study I sought to build on previous work that suggested healthcare workers 

require many more sources of knowledge than that provided by research [287] and 

are guided by internal, tacit and socially constituted guidelines, or mindlines, and that 

knowledge in practice is the use of this complex knowledge in the clinical context [31, 

109, 225]. The concept of knowledge in practice differs from the social 

anthropological, organisational and educational literature’s knowing in practice [32, 

38, 68]. The former seems more concerned with some-thing, a practical knowledge 

used by clinicians as they practice. The latter is more concerned with some-doing and 

stresses the socio-material, ephemeral, provisional and collective nature of knowing in 

the practice. As Marchand writes, “…acts of making knowledge are always and 

necessarily realised in interaction with others and with the world” [37 p. S11]. Practice, 

and the knowing that arises in it, is ecological. This paper contributes to the literature 

of clinical practice by suggesting that for conjunctures to go on (i.e. for clinical 

problems to be generated and, hopefully, solved), multiple temporary relationships 

between people and things need to be established in such a way that knowing 

relevant to the conjuncture can align. This shifts the focus from concentrating on what 

a clinician knows to the knowing they play a part in generating, which is situated in 

their environment and with the people and things there. Harris, writing from an 

anthropological perspective, implores us to remember that knowing is bound up with 

the world and that, “a person does not leave their environment to know, even when 

she is dealing with the most abstract of propositions” [38 p. 1]. GDPs, patients, nurses 

and things, I suggest, only know in the moment-by-moment unfolding of clinical 

encounters. They may leave with a representation of this encounter as they may an 
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encounter elsewhere, with an interpretation they come to embody, but they only 

know this practice as they interact with each other. 

Relevant here, also, is the concept of Habitus. Bourdieu wrote that it is “…embodied 

history, internalized as a second nature and so forgotten as history - is the active 

presence of the whole past of which it is the product” [55 p. 56]. Actors acted based 

on their embodied or embedded knowing of multiple practices across time (or history) 

and space. I do not think of Habitus as a product but a dynamic embodied 

phenomenon that generates “practical hypotheses based on past experience” [55 p. 

54].  

I have intentionally offered a description of practice that makes it complex, even when 

addressing routine and mundane clinical decisions and interactions. Evidence-based 

healthcare intended to bring research, clinical expertise and patient values and 

aspirations together but has tended to focus on getting practitioners to change their 

actions, or patients to change their behaviours, to be more aligned with what 

researchers suggests will improve patients’ wellbeing, the efficiency of care or some 

other outcome of interest. I think, based on my findings and the epistemology of 

practice to which I contribute, that there is a need to pay much more attention to the 

complexity of practices, and to recognise that what people translate into ongoing 

practices is not propositional knowledge but embodied knowing of practices they have 

either experienced personally, observed or, as the previous chapter suggested, 

through vicarious experiences, i.e. others’ stories of their practices.  

The role of the GDP in practice is one of several who together shape the conjuncture, 

in contrast to traditional decision-making models in which the professional is often the 
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only one conceived as bringing (a usually scientific) knowledge to an encounter so that 

they can diagnose and treat problems. Several authors have suggested ways of 

thinking about professional knowing that are an alternative to this. Montgomery, in 

How doctors think, wrote that whilst scientific information can help reduce 

uncertainty, ultimately medicine is still a practice [248]. Mol, in The body multiple: 

Ontology in medical practice, wrote that the doctor’s knowing of a disease was but 

one of several. The patient, the pathologist and others with a stake in living with, 

diagnosing or managing a disease each had their own knowing of that disease [62]. 

Billett, argued that knowing in practice is the construction of knowing in a social world 

rather than knowledge as a cognitive thing. Practice in a given situation requires 

knowing that arises in the situation that can influence the way in which skills are 

enacted [68]. I want to emphasise that whilst the dentist brings an embodied knowing 

to the encounter, so too does the patient, other people and material things. 

Professional knowing is more than that which is embodied by the professional. It is 

instead a dynamic, reflexive and ongoing activity to which the patient, other people 

and many things, each translating their respective knowing, contribute. Professional 

knowing cannot exist out of the performance of professional practice or without the 

patients and other actors that are central to that practice.  

If we are concerned with the quality of clinical care, we need to think beyond 

propositional knowledge, which takes the form of research publications, systematic 

reviews and guidance. The care that arises (or not) in practice is one that arises from 

an embodied knowledge or knowing and is translated into interactions that constrain 

it, on the one hand, and generate other knowing, on the other. Whilst communication 
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is an important component of the interaction between people and things, there are 

other interactions that interfere with or promote the translation of actors’ knowing. 

Practice is ecological – it takes place in an environment where people and things 

interact through restricting, touching, pushing, prodding, smelling, marking 

(instruments), images and sounds. And people learn to act within practice much as 

apprentices do, “through observation, mimesis and repeated exercise” [36 p. 247]. 

Clinical care arises through the non-propositional translation of knowledge embodied 

or embedded in bodies and things. The embodiment of learning from multiple 

practices, each in their own environment and with all the parsed learning they take 

from that, is what GDPs, patients and nurses draw on to act and react in ways that are 

relevant to the ongoing conjuncture. If the practice of clinicians and teams is to be 

evaluated, this needs to be done in relation to their respective ecology. A clinician’s 

activities cannot be evaluated out of relation to their environment.  If we want to help 

improve practice, rather than focusing on disseminating propositional knowledge in 

the form of guidelines, we should focus on finding ways to allow dental teams, 

patients and things to take part in and contribute to practices as they improve. Or at 

the very least, offer vicarious experiences in the form of narratives of how others 

practicing in similar ecologies improved their practices [288]. They may then come to 

embody knowing of practices not as accomplished good practice but as the active 

phenomena they are. As others have shown with apprenticeship, we learn to embody 

knowing of practices by observing, having a go, and correcting what we do. I suggest 

that practices are more likely to improve if we embody knowing of practices of 

improving.  
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During this research into how knowing in practice manifests, I have reflected on how 

mindfulness meditation has, as one of its intentions, the development of the ability to 

be present in the moment [289], to develop awareness of what is happening now. 

Over the last three years, I have been meditating and cultivating a mindful awareness 

for personal well-being.  Part of this ongoing work has been a greater intention to be 

mindfully present in my interactions with patients, students, other staff and the 

objects we all interact with, when I am on the clinic. However, I think that the greater 

awareness of the contributions we are all making to the ongoing, moment by moment 

practice, has surfaced from my reading and the analysis presented in this chapter. 

There is a potential for mindfulness to help clinicians be attentive to their interactions 

with patients [290]. Ronald Epstein wrote: 

“Mindfulness informs all types of professionally relevant knowledge, including 

propositional facts, personal experiences, processes, and know-how, each of 

which may be tacit or explicit. Explicit knowledge is readily taught, accessible to 

awareness, quantifiable and easily translated into evidence-based guidelines. 

Tacit knowledge is usually learned during observation and practice, includes 

prior experiences, theories-in-action, and deeply held values, and is usually 

applied more inductively. Mindful practitioners use a variety of means to 

enhance their ability to engage in moment-to-moment self-monitoring, bring 

to consciousness their tacit personal knowledge and deeply held values, use 

peripheral vision and subsidiary awareness to become aware of new 

information and perspectives, and adopt curiosity in both ordinary and novel 

situations.” [291 p. 833] 
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It seems to me that, if those involved in a practice are to do so in a way that is in some 

way optimal for them, then they may benefit from developing a greater awareness of 

their own and others’ sayings and doings, and their reactions to these in-the-moment. 

I observed that clinicians, patients and nurses were apparently attentive to the sayings 

and doings of the others much of the time. However, the interactions were frequently 

interrupted, and the actors distracted, or the actions of one suggested they had not 

really been present to the knowing the other was attempting to translate into the 

interaction. This meant there were missed opportunities for knowing to be shared 

and, as an ephemeral phenomenon, the opportunity then passed for a richer practice 

to arise.  

Julie Connelly wrote that awareness is “wakefulness and mindfulness of the 

happenings of the moment; it involves thoughts, ideas, images, emotions, sensations, 

and movements” [290 p. 420]. I think there is an opportunity from my perspectives as 

educator and clinician to explore systematically how or whether mindful awareness 

could improve the shared practices this thesis has been concerned with. 

 

6.5.1 Limitations 

I was the only person to analyse the data in depth. Sections of video were analysed 

with my supervisor and interpretations of what was happening discussed regularly 

throughout the analysis. The concept of practices taking place within a nexus of other 

practices and the translation of an embodied knowing into an ongoing practice, means 

that the practice of interacting with the data involved translating into it an embodied 



CHAPTER 6 

 
192 

 

knowing of other practices. I, as a dentist, had an embodied knowing of some dental 

practices that were very similar to those being observed, whereas my supervisor, as a 

non-dentist, embodied a lifetime of GP practices and of theoretical writings relevant to 

practice. Thus, the detailed analysis and interpretation of the data was appropriate for 

me to do alone, with my supervisor bringing a critical perspective to the findings based 

on her theoretical and GP experience. 

 

 Conclusion  

This chapter reports how I went about attempting to explore the phenomenon of 

knowing in practice. As an ephemeral phenomenon, how to represent, analyse and 

articulate it proved very challenging. I found it frustrating at times to get into the 

videos so that I could analyse how knowing arose in this collaborative space, but this 

frustration gave rise to two novel ways of representing knowing in practice for 

analysis.  

I theorised that knowing in practice arises as anticipation of the sayings and doings of 

others, that it arises in constraints imposed by the interaction and shifting power 

within them, and that practice is an ongoing accomplishment that arises through a 

collective bricolage. As such, I have suggested that, rather than focus solely on what 

clinicians know, we should attend to the knowing that they play a part in generating. I 

have suggested that there is a need to pay much more attention to the complexity of 

practices and the translation of embodied knowing of practices, rather than 

propositional knowledge, that the actors attempt. 
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Given the in-the-moment nature of practices, I have drawn parallels to the stated 

intention of mindfulness and suggested that development of a greater ability to be 

present in the moment by all actors, could help improve the quality of practices. 
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Chapter 7 Discussion and Conclusions 

 

Content from this chapter influenced the design of this study: 

Papakostopoulou M, Hurst D. Disseminating research evidence: what matters 
to general dental practitioners? British Dental Journal. 2018;225:413. (The first 
author was a student of mine. My contribution consisted of: guidance on 
development of protocol, development and recording of a narrative of change 
with a GDP and editing of article.) 

An invited opinion article I wrote based on the discussion about complexity and 
evidence-based practice in this chapter was published in the British Dental 
Journal: 

Hurst D. Practice, complexity and evidence-based practice. British Dental 
Journal. 2019;227(1):12-4. 

 

 Summary and Synthesis of Findings 

This thesis has explored the many ways in which GDPs encounter new or confirmatory 

knowing from information and experiences, how knowing used in practice manifests 

and how knowing in practice arises through socio-material bricolage. It also describes 

and critically evaluates my understanding of EBD, practice, knowledge and knowing at 

different stages of my studies.  

I began by introducing the rationale for undertaking this work, which was to gain a 

more nuanced understanding of the practice that we seek to make evidence-based. As 

a clinician and teacher, I appreciated the argument that research can help improve 

decision-making but was also aware of the large gaps in research and the many 

sources of knowledge derived from other sources on which I drew. I then described 

the personal, professional, educational and regulatory contexts within which I 

undertook the research. We teach and work in an environment in which evidence-
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based practice is promulgated by our professional regulators, amongst others, but 

there is relatively little written about how research evidence is to be aligned with all 

the other types of evidence and knowing that clinicians draw on as they interact with 

patients and other people and things. I described how I struggled to adopt the top-

down concept of implementation, and how I discovered Gabbay and Le May’s 

ethnographic study that led them to describe mindlines. This articulated so well my 

personal experience that it acted as both reassurance and as a guide for the DPhil. 

Chapter 2 presents a review of the literature pertaining to knowing and practice. The 

literature spans the clinical, organisational and anthropological fields, which have all 

contributed to a concept of knowing as being in-the-moment, embodied and 

transitory. Thinkers such as Aristotle, Marx, Dewey and Heidegger, Wittgenstein, 

Bourdieu, Schatzki and Orlikowski have argued that knowing and doing are not 

separable but that knowing is in, and generated through, action. More recent thinkers 

have tended to emphasise the interactional nature of knowing as existing in temporary 

relationships between people and things. As my understanding of practice morphed 

over the period of the DPhil, I came to appreciate much more this socio-material 

perspective of knowing and to draw on it in my final study.  

In chapter 3 I reported on a mixed studies systematic review that I undertook to 

explore the range of sources of information that healthcare professionals encounter, 

so that I could design a classification for GDPs to use with their own encounters. This 

research arose directly from my reading of Gabbay and Le May’s work leading to 

mindlines and my interest in exploring how GDPs tend to come across new 

information and experiences from which they might learn. Conducting the review and 
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developing the classification meant exploring facet classifications that, whilst common 

in the information technology world to classify complex phenomena, have found little 

application so far in classifying complex healthcare phenomena. The facet 

classification, though unable to capture the depth of qualitative methods, was a novel 

use of the method. Whether, ultimately it proves useful in this or a developed form to 

describe contextual elements of how information and experiences are encountered, it 

provides an example of how other complex phenomena might be classified in 

healthcare and professional learning.  

To use the classification developed in chapter 3 with GDPs, I developed a web tool 

using this in combination with free-text so that I could capture quantitative and 

qualitative data that described their information and experience encounters. My hope 

at the time was that I could use such a tool with many dozens of GDPs and, in doing so, 

gain greater insight into the many informal, as well as formal, ways in which GDPs 

come across new or confirmatory learning. I learned much at his time about real time 

data collection and, through experience, how to test such tools with the intended 

users. This preparatory work enabled me to improve on the design of the tool, gain 

experience of administering the tool and get a sense of how GDPs would get on with it 

in the empirical study to follow. 

Chapter 5 describes the study I had initially conceived of before working backwards to 

develop the classification and web tool. 11 GDPs gathered 100 knowledge encounters 

between them over a week, respectively, and demonstrated that professional learning 

is acquired from encounters with complex knowledge types in diverse contexts. The 

qualitative component built on this by exploring the narratives GDPs told of those and 
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related encounters. From these interviews and the qualitative descriptions of the 

encounters, I theorised that the knowing in practice, for GDPs, arises from the situated 

interaction of ostensive and performative knowing (see Figure 7.1 below).  

 
Figure 7.1 Discussing my findings from Chapter 5 at the IADR conference 2018 

 

As my first primary study, I learned how difficult it was to recruit and retain 

participants. On the other hand, from the analysis of the qualitative data, I developed 

a deep appreciation for the practice the participants were engaged in. As my first 

qualitative analysis of other practitioners’ experiences, I was privileged to seeing 

practice from others’ perspectives. 

Chapter 6 reports on the study that was designed to triangulate the findings from the 

mixed methods study with those from an observational, ethnographically-informed 



CHAPTER 7 

 
198 

 

study. By this stage, I had shifted from wanting to map where GDPs acquired their new 

learning to exploring in greater detail the concept of knowing in practice. What did this 

phenomenon look like in action?  

The analysis of 21 clinical encounters involving eight dentists, was a complex and 

challenging exercise. However, using novel methods that I developed for the purpose, 

I was able to show how knowing in practice arises from the dialogic of multiple 

knowing entities, is constrained through the shifting power relations that arise within 

it, and that practice is accomplished through a socio-material bricolage. As well as 

these theoretical proposals, the description of novel methods of analysis has 

broadened the methods available to those who wish to explore interactions in practice 

using video. 

The implications of this thesis are to show that GDPs’ practice, which implementation 

science or quality improvement interventions try to change, is a complex, situated and 

ephemeral phenomenon. I began this study thinking that research evidence could be 

inserted into general dental practice in a direct and uncomplicated way. My empirical 

findings suggest that such thinking was naive.  

The research presented in this thesis contributes in several ways to the developing 

field of practice theory. This theory is broad and includes thinkers and researchers 

from several disciplines including, but not exclusively, from organisational, social 

anthropological, social psychological and healthcare fields. The emphasis of this vein of 

theoretical and empirical research has been to shift the focus of action from single 

agents to that which arises through social and material interactions. This field, in 
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Bourdieu’s terms, is one to which my habitus and capital has naturally aligned as a 

dental practitioner.  

I think, though, that this research has demonstrated that the field is much more than 

social, which is what Bourdieu emphasised. The field is material too. In keeping with 

writers such as Tim Ingold [35] the studies presented here show that the social and the 

material are inseparable. GDPs, patients, nurses, dental chairs, mirrors and dental 

handpieces interact or, as Barad suggests, intra-act and, in some senses at least, 

generate each other through the practice (see examples in the pencil stills in Figure 7.2 

below). The human players in this field have embodied expertise, and the material 

players have inscribed expertise, but this expertise becomes knowing when, and to the 

extent that, there is an ongoing interaction on which it can be brought to bear. The 

person who articulates sensations in response to questions from another 

demonstrates an embodied knowing of these phenomena for them. The questioner 

demonstrates an embodied knowing of asking. Each interacts with materiality, for 

example, with the lighting that allows them to see each other or the surfaces on which 

they sit, and which constrain their physical alignments with each other. And 

materiality embeds its own ability to act – to be agents. A computer that does not 

allow a GDP to bring up her patients’ records acts on the encounter to limit the 

information to hand. Instead the GDP improvises through interactions with the nurse, 

pen and paper to record the interactions she makes with a probe, the patient as a 

whole (i.e. as a being that coordinates their actions, feels and bleeds) and their gums. 
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The dentist, still at her computer, says “can 

you just turn this way for me please 

[patient]?".  

 

 

The patient says, “sorry" and turns so that 

he is sitting side-on on the dental chair.  

Figure 7.2 Two pencil still images from a conjuncture showing the GDP and patient interacting with 
materiality e.g. the computer and the dental chair 

 

 Implications for evidence-based practice 

This thesis has proposed that the knowing people and things embody arises from their 

engagement in practices. In some manner or other they translate this into other 

practices through their sayings and doings. Knowing in practice is the knowing in the 

actions and reactions between people and things. Gabbay and Le May suggested that 

we find ways to work with the grain of practice to bring research evidence into it. This 

thesis arose from this pragmatic suggestion. I have come to embody a sense of 

practice being much more complex than the one that I imagined and the grain with 

which to work, more difficult to identify.  

Although I did not realise it at the time of developing my facet classification (chapter 

3), when I introduced a verbal element into my exploration of sources of information 
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and expertise that healthcare workers encountered, I suspect I was beginning to 

conceive of them as practices. Healthcare workers interacted with different sources of 

information and experience, whether this was at drug company functions or from 

patients' experiences of illness. Each of these were complex socio-material practices 

that, mostly surveys, had reduced to a thing. The faceted classification recognised that 

people and things interacted in the encounters. Healthcare workers interacted with a 

person whose knowing was translated through words, actions and so on. The 

interactions were sometimes mediated through artefacts. The interactions might 

involve other people and occur in different spaces.  

Gabbay and Le May’s work had shown the diverse practices that doctors and nurses in 

medical practices engage with and how these became embodied as mindlines [31, 

109]. The systematic review built on this to suggest that there could be many more 

practices that GDPs might be interpreting and embodying. With hindsight, I think that 

we do not encounter information and experiences but only experiences. We 

sometimes experience a practice that involves someone or something saying or doing 

something that has the potential to be interpreted by us as new or confirmatory 

information. In any case, we experience a practice that conveys, tacitly, more than just 

information. In listening to another person speak, for example, we will have 

experienced how they do so, our response to it, the things we and they interacted 

with, and so on.  

The implication for evidence-based practice is that clinicians’ instinctive feeling that 

they cannot draw directly, solely and unproblematically on research evidence when 

they’re holding the drill and negotiating the practice of dentistry has been confirmed.  
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Dentists’ knowing includes, but is certainly not limited to, their knowledge of relevant 

research evidence.   

Another implication for evidence-based practice is that the application of research 

evidence to GDP needs to be studied (in the words of Michael Green) “where the 

rubber meets the road”, i.e. at the bedside and in the clinic, not in abstract classroom 

settings [292 p. 134]. This means that a key area for new-paradigm research is through 

direct observation and video recording of real-world encounters. We need to study 

EBD or EBM in its context of application. 

Publications of research and knowledge products derived from them [239, 293] are 

not dissimilar to protocols as proxy routines [70, 79]. As people and things interact in a 

general dental practice some actions may bear resemblance to these routines to an 

outside observer. However, the performed practice arises because people and things 

are translating knowing of innumerable other practices into it. The nexus of performed 

practices are both concurrent as the actions arising from one practice interact with 

people and things in this practice, and historical as embodied or embedded practices 

are translated into this practice.  

My detailed analysis of moment-by-moment interactions between patients and 

clinicians has challenged the popular depiction of clinical practice as a linear sequence 

of events punctuated by more-or-less algorithmic decisions. Instead, clinical practice 

has been revealed as a highly complex and non-linear socio-material interaction. Not 

only does practice respond to complexities, it also generates complexities. 
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The interactions that I have described as arising in practice are not chaotic but nor are 

they ordered in the way of protocols or plans. Instead, I have argued, they involve 

deep and rich embodied knowing of innumerable historical practices translated into 

the ongoing practice. They go on with a large amount of ignorance – of the others 

involved, of ourselves, of the consequences of our interactions. They include great 

variety – of symptoms and signs, of values and wishes, of dexterity and cooperation, of 

medical histories and medications, of characters and attitudes, of responses and 

responsiveness [294]. Quantity, ignorance and variety of interactions are often 

associated with descriptions of complexity, a commonly used, though much-contested 

and difficult-to-define, term [295]. In addition, complexity tends to be associated with 

decentralised power, even if there is a nominal authority [296]. As I noted in my third 

study, power and influence constantly shift, dispersed among the people and things 

interacting with the GDP, the nominal authority. Practices also cannot be 

decomposed. They arise from the interaction of these people and things at this time in 

this place: “Neglecting any part of [a complex system] or severing any connection 

usually irretrievably destroys essential aspects of the system's behavior or structure” 

[296 p. 149]. When practice is reduced to simple or complex linear models, most of 

the essential components of practice are left out.  

Using Casti’s definition of complexity as a basis, [296] we could define complexity in 

dental practice as ongoing, contingent practices arising from the interactions between 

people and things. From this perspective, complexity is not a substantive thing, e.g. a 

complex root canal treatment, a complex medical history. Instead, it arises and 

disappears within interactions and with each participant perceiving the complexity in 



CHAPTER 7 

 
204 

 

their own way. In this way, complexity is not something out there but, like beauty, is in 

the eye of the beholder [296]. 

In complexity science, the term system is used to denote anything from a cell to the 

universe. Humans, therefore, are systems that involve ongoing physiological, 

emotional, or psychological interactions. As systems, we interact with other systems 

[297] – patients, colleagues and non-human systems like computers, wheel chairs, 

handpieces and medications. Practices share several common properties articulated 

by complexity science authors, which include [298]:  

• Their non-linearity, e.g. we interact with other people and things in ways we 

cannot predict we will at the start 

• Their lack of a single measure that will give a true answer of what happened, 

e.g. there is no single measure of success within a clinical encounter 

• Their sensitivity to the initial states of the parts of the system as they interact, 

e.g. clinical encounters are sensitive to the states of us, our patients and other 

staff, plus the states of our equipment and other objects when we begin the 

encounter 

• Because these parts cannot be controlled perfectly, they tend to become 

unpredictable, e.g. whether we and the patient cooperate sufficiently to do 

treatment 
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• Their continuous feed-back loops and as a result, systematic behaviour arising 

from innumerable interactions, e.g. we and the other people and things 

respond in the moment to what the others say or do. 

Whilst some aspects of an encounter may seem linear and even simple, e.g. the 

administration of local anaesthetic infiltration, and some linear but more complicated, 

e.g. anaesthesia followed by surgical removal of root, suture placement and analgesia 

prescription, [299] these interactions are situated within ongoing practices that are 

complex and unpredictable. Procedures, even when presented in complicated linear 

steps such as surgical protocols, do not exist outside of a practice that is complex. 

The reason for this exposition of practice as complex is to foreground complexity in 

this discussion about evidence-based practice (EBP). EBP is a paradigm that has 

adopted a simple linear model of practice: research gets generated, practitioners 

identify research, appraise it, put it into practice and evaluate it [300]. However, for 

me there is a paradox: the research, and the guidelines it informs, usually conclude 

with simple or complicated linear models of practice, sometimes called knowledge 

products, [239, 293] that are best represented by order in Figure 7.3 below.  

Practice, as I have described it above though, is anything but ordered. The linear 

models generally follow an “if X then Y” structure. Here are some examples: if a child 

patient is at high risk of caries, apply fluoride varnish 3-monthly [301]; if a patient has 

a BPE of four, do a full mouth six-point pocket chart [302]; if a patient is taking 

warfarin, actively consider pack and suture following extraction [303]. As propositional 

statements, these recommendations are based on research, but they do not represent 
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the unfolding, contingent, paradox-laden practices they are intended to be enacted 

within. They are not situated in the time or history of the practices, not sensitive to the 

states of people and things as they interact, do not include the variety of phenomena 

or actions of an unfolding practice. They are not complex.  

 
Figure 7.3 My representation of order, complexity and chaos 

 

Mindlines [31], I think, guide varied, non-linear, unpredictable and sometimes 

paradoxical interactions. Actions also appear to be interpreted and guided by the 

actors’ general dispositions or habitus [55], e.g. a clinician’s sense of themselves as 

caring, or a patient’s sense of their physical or intellectual ability [285, 294]. 

The practices, in which patients and dental teams engage, are always contingent on 

the events that precede them, by history, the space in which they occur, and the other 

people and things involved. How do we deal with the paradox that the output of 

research is linear and practice is complex?  

Order Complexity Chaos
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Gabbay and Le May showed that the linear actions, that research suggests lead to 

better outcomes, can be incorporated into practices in some way, despite the 

complexity of the practices. By focusing on interactions, I think this thesis brings the 

focus on what a clinician and the patient can accomplish together at this time and in 

this place, given their respective experiences of other practices. I called this collective 

bricolage in chapter 7 – the various people and things interacting in a space and a time 

to generate and solve problems in the best way they can [294]. This will involve 

paradoxical interactions when what seems right to do here in this situation is at odds 

with what the guidelines recommend we do. But that, I think, is OK. Practice is 

complex, and paradoxes are expected in complexity.  

This is not to suggest that practice cannot be systematically evaluated. Instead, I 

suggest, that although practices involve paradoxical interactions, they still need to be 

open to external scrutiny. That external scrutiny, though, should not evaluate the 

practice on the basis that it is ordered, but complex.  

The ways in which clinicians care for patients will need to improve in some contexts. 

To find ways of adopting, in some way, the findings of research may help with that 

improvement. But, as this thesis and others have shown, the practice will need to also 

draw on non-scientific evidence to improve. Just because practice is complex does not 

mean we should not ask whether we could improve it in some way. But, as I argued in 

my discussion in chapter 6, the evaluation and improvement should be situated in 

practices and include exploration of the values, meanings and other phenomena that 

arise as people and things interact. To some degree, GDPs do this informally through 
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discussions with colleagues about cases, when observing each other and with the 

norms that develop implicitly in different practising spaces.  

Stories, or narratives, involve plots and, importantly, meaning, with the narrator 

attempting to make sense of the complexity of events [298]. However subjective this 

is, the narration articulates the attempt of the narrator to make sense of complexity 

and is made available to others to interpret and to learn from, given their experiences 

[31, 304-306]. Chapter 5 suggests that narratives provide vicarious experiences that, as 

well as practical tips of how to do, also convey meaning and value. They engage with 

the emotional and the imaginal that Heron described (see Section 7.3.1), not just the 

conceptual and practical. The work that my MSc student conducted with GDPs 

suggested that narratives may allow for a richer, ecological form of knowing to 

become embodied by others working in similar contexts [288]. Other formats, such as 

applied, or forum, theatre [307] may help to bring into the open the ways in which 

people and things interact so that they can be felt, meaning made of them and, 

potentially, challenged in a constructive way. These forms of exploration, unlike those 

usually involved in scientific research, offer the potential to explore the complexity of 

aligning the knowing from research with other knowing in ongoing collective 

accomplishments of practice. 

Peer observation of clinical practices, which usually involves individuals observing and 

being observed and the provision of feedback, may be the basis for a critical reflection 

of how research and other forms of knowing are translated into practices. I would 

propose that the actions research suggest are held as an equal alongside the actions 

other knowing suggests, and for the observed and the observer to explore how these 
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do or do not align in their respective practices. This is like the concept of the critical 

friend [308]. Neither, as far as I am aware, has been incorporated formally into the 

continuing professional development options for qualified dentists. And yet, as a 

teacher, I am required to be observed and receive feedback from a peer annually to 

help improve my teaching. 

 

 Personal development 

In conducting the reading and research to complete this thesis I have journeyed from a 

positivist assumption about knowledge and the ability to somehow measure where it 

comes from, to a practice-based view of knowledge in which knowledge is knowing, a 

much more ephemeral, transient, collective and interactional phenomenon. Aside 

from contributing in a small way to the development of our understanding of how 

knowing develops, and what it looks like in general dental practice, I have been able to 

apply my learning to my practice, to my clinical teaching and to discussions within the 

dental school where I teach about what knowing we are helping our students to 

develop, and how we facilitate this.  

The activity and the interactions involved in the collective practice of DPhil-ing, has 

given rise to embodied understandings of much more than the content of the 

research, which I have been able to make explicit in this thesis and associated 

publications.  

The DPhil allowed me to explore many fields that, as a general dental practitioner and 

even as a clinical teacher, I had not had the opportunity to explore. As clinicians and 
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clinical teachers, we are very focused on the practical, on what is best to do for the 

patients we or our students are managing. There is, of course, a wealth of knowing 

that we acquire as we do this but what I had not appreciated until reading and 

researching for this thesis, was how much we do. Thus, my knowledge development 

has not just been about the literature relating to practice and knowing, or the 

methods used to research. Instead, my knowledge is of engaging in a collective 

practice with other researchers, with research participants, with patients, with 

technologies and artefacts, with distant ethics committees, other bureaucracies and 

with family, friends and colleagues. Each of these are engaged in other practices and 

have translated into those with me what they could, given the situation in which we 

interacted.  

My conceptual and practical learning has, as I will describe in another context below, 

been underpinned by imaginal and emotional learning [309]. My emotional states 

have influenced my ability to imagine, which has influenced my ability to learn 

conceptually and, in turn, practically. The embodiment of a sense that, whatever other 

people’s perspectives of me or my work is, they can never invalidate my intrinsic 

worth, for example, has meant that rather than restrict my imagination, I have been 

able to expand it and to imagine new ways to explore data. But the emotional and the 

imaginal learning, whilst embodied by me, have nonetheless arisen through collective 

socio-material accomplishments with other people and with things.  

As I near the end of the DPhil and see the ways in which I can now speak to others 

about practice and knowing or write articles that suggest new ways of imagining 
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practice and disseminating research, I realise how more effective this process has 

allowed me to become.  

Preparing the article that reported on my final study, I was asked to give a very brief 

three-slide presentation about feedback to colleagues. In doing this, I realised how 

much I had learned about knowing, practice and how we might help students develop 

their embodied knowing. Feedback in clinical education, which I focused on, is 

feedback on practice, on this ephemeral phenomenon that goes on as students 

interact with patients they are seeing. If we feedback on a socio-material practice, we 

need to help students develop an awareness of their actions within it, and those of the 

other people and things who take part. What is the context in terms of time and space 

and what is going on emotionally and imaginary as well as conceptually and practically 

as they perform in this context? Most of this we cannot articulate. Thus, we must 

recognise that we, as tutors, need to find ways to help students relive their bodily 

experiences as they acted and reacted, and to help them develop their own embodied 

sense of what is more likely to result in a recognisable set of actions we call 

competent. Feedback, I think, is about how to help an individual to develop their 

ostensive and performative knowing so that as they interact with people and things 

together they accomplish social and material outcomes that resemble increasing 

competence. 
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7.3.1 My related activities influenced by this work 

In 2014 I was asked to run an Evidence-Based Dentistry (EBD) course for Foundation 

Dentists (FDs) in North East London. I initially refused, because the plan was to have a 

single day of instruction in how to do EBD. I had run Continuing Professional 

Development (CPD) courses like this for several years with members of the dental 

team and concluded they were a waste of time because they were too abstract from 

practice. 

However, Health Education England (HEE) was persistent. I explained that for the FDs 

to learn how to improve practice using research, they needed to do improvement 

practice over the course of their FD year, and this was accepted enthusiastically.  

I initially drew up a detailed proposal for a comprehensive hybrid of traditional EBD 

content including epidemiological study designs, critical appraisal and implementation 

models, and application through the quality improvement projects in their own 

practices (see Appendix DD). This was a bit too ambitious and, instead, we agreed to 

do the following over the course of a year: 

1. Run a seminar-based study day that covered the basics of EBD with the FDs at 

the beginning (September) 

2. Run three seminar-based days with their trainers as I felt the trainees would 

need support (September – December) 

3. Support the FDs using Google Hangout discussions and email contact to 

explore their ideas for QI projects 

4. Have the FDs conduct and evaluate their QI project 
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5. Get them to present their results in poster format to give them this 

experience (June the following year) 

In 2018 the 4th cohort of FDs presented their results and, at the time of writing, we are 

about to begin the 5th.  

The focus in this programme was to embrace practice and the embodiment of the 

non-propositional, situational knowing that is crucial to learning. Denis Postle wrote: 

“Learning from experience generates knowledge. Attending to the whole 

experience appears to lead to the generation of realistic, useful and relevant 

knowledge directly supportive of human flourishing.” [309 p. 33] 

The experiential knowing that the FDs developed in interacting with people and things 

as they attempted to shape them, I hoped, would enable them to attend to the whole 

tacit, emotional and creative knowing that is needed to flourish.  

Postle described the emotional and imaginal underpinning that John Heron, as part of 

his model of multi-model learning, thought necessary for conceptual and practical 

learning (see Figure 7.4 below). Practice as a complex unfolding of interactions 

between people and things is also, fundamentally, underpinned by the emotions and 

the imaginations of those involved. It was common in the discussions with the FDs for 

them to surface some of their emotions as they engaged with the projects, e.g. of 

frustration when a trainer did not support them, for example, or a sense of excitement 

at a new computer template created to improve diabetes referrals. The projects also 

encouraged the FDs to imagine and generate theories about how to change actions 

and what will happen if they do. If Heron’s hierarchy is a good model, then the 
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learning about the conceptual and practical learning from these experiences will be 

supported by the emotional and imaginal.  

 
Figure 7.4 Heron's model of multi-model learning 

 

The work in chapter 6 showed me how important narratives are in enabling GDPs to 

influence the performative routines of practice. I hold back now from suggesting the 

narratives can change the GDPs’ routines, as I do not see routines as a personal 

phenomenon. However, there are routine-looking interactions with other people and 

things, which they may influence through their translation of embodied knowing. I had 

been wondering how one could combine narratives with research or best practice 

information and the effect this might have on practitioner behaviour. That is, I wanted 

to add context to guidance, to take some of the nuances that get relayed when 

practitioners discuss their management of cases and experiences and combine it with 

information from codified sources so that it was more understandable, feasible and 

practical to embody and enact. I wanted to produce an account of practice that was 

authentic and trustworthy. 

Action 
(practical)

Conceptual

Imaginal

Emotional
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In October 2016, I came across the following post on a GDP discussion forum: 

“I'm looking to introduce blood glucose screening particularly for perio cases 

and have bought a kit with strips/lancers etc. Does anyone have any 

tips/protocols over how this best works?”  

“I have heard from someone at the BSP that blood obtained from gingival 

inflammation has been found to be just as effective as finger prick. 

“I'm no expert on diabetes but I am led to believe that periodontitis and 

diabetes has a bi-directional relationship (i.e. treating one makes it easier to 

treat the other). Accordingly, the plan is to use it as a screening measure [sic] 

with onward referral to GP to investigate any unusual findings and of course 

inform the patient of the links.” 

This was a GDP just about to try and bring about change in the way he interacted with 

a group of patients. He was naive to at least some of the actions this would entail – 

both his and those of the people and things he interacted with – and was seeking 

others’ experiences from which he could learn. He selected not a group of experts in 

diabetes care, but those who are expert in the field (to use Bourdieu’s term) in which 

he played.  

The forum offered a lot of discussion about the role of GDPs in screening for diabetes. 

Despite some sharing of experiences by those who are diabetic themselves, nobody 

appeared to be doing testing routinely with patients and, therefore, could not offer 

any of the experiential knowing that the GDP was seeking. 
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On the forum I expressed my interest in how the GDP might operationalise the testing, 

and we ended up discussing this using the private messaging function. We spoke on 

the phone and I asked, if I could keep in touch and ask him questions periodically as he 

began to offer to test patients. He was very happy to do this. We also agreed that we 

would write up his story in due course as a way of sharing his practice. 

After a month I emailed with the following questions, intended to explore his 

interactions between people (the GDP, patients and staff) and things (TePe interdental 

brushes, the blood glucose meter): 

• Have you been able to sample blood from the TePe brushes?  

• How do patients respond to your suggestion to test? 

• Roughly what proportion of people you would want to test, do you test? 

• What do you do when you get a high test? 

• What does “high" mean to you? 

• How do you choose who to test? 

• How do other members of staff react? Do they respond to patient questions 

about it? 

Between us, the GDP and I crafted a narrative from what he had said but also added 

references to the NICE guidance and other information that had been shared in the 

dental forum (see Appendix EE). The information we incorporated had informed the 

GDP, even if he could not recite it all in a narrative. We also added a graphic of blood 

test being conducted and a video that he had watched about how to do it. 
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At this time, I was supervising a MSc student, who wanted to explore what affects the 

way GDPs interact with research [288]. With the GDP’s consent, my student used an 

audio recording of the story made by me as one of several artefacts in her interview-

based study. The response to the narrative was very positive. Although some of the 

participants would have liked to see the GDP who was narrating too, the format 

seemed to be attractive. I quote from the published paper: 

“‘It’s easier not only to remember it [the narrative] but also to understand it, 

it’s more pleasant to hear it because it’s like a story.’” [288 p. 415] 

The audio-narrated story, we concluded, was perceived as more relevant than an 

(audio) podcast that recounted research findings with participants more engaged with 

this artefact than others and finding themselves sharing common ground with the 

narrator. The quote from the paper below speaks to their shared field and similar 

habitus. 

“I feel quite positive about storytelling […] you know the person who’s giving 

the talk is someone who’s also in your shoes.” [288 p. 415] 

A detailed analysis of the use of narrative in postgraduate GDP education is beyond 

the scope of this thesis. However, the example above illustrates that at least some 

aspects of embodied practice may be successfully narrativised and usefully shared 

with peers. In my current teaching practice, I am also taking this work further by 

recording narratives of practice change as FDs go about improving various aspects of 

their respective practices.  
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 Conclusion 

Practice is a much more complex phenomenon than I had imagined when I began this 

thesis. Through my studies, both literary and empirical, I have come to embody a 

different understanding of what it means to be doing clinical practice. I have come to 

view practice not as something that a GDP does but as unfolding interactions between 

people and things in complex, unpredictable and non-linear ways. Practice is not 

ordered, and neither is it chaos. Instead, ostensive practices or mindlines, generated 

through previous interactions with historical practices, and the participants’ respective 

habituses, guide complex performances of the moment. If EBM or EBD is to fulfil its 

goals of incorporating research with patient and clinician expertise and experiences, 

then more attention needs to be given to that other knowing and ways found to help 

GDPs align these multiple sources in their moment-by-moment interactions with 

patients, other people and things each of whom is engaged in other practices. The 

actions each performs are momentary translations of an embodied knowing of these 

practices at this moment. Practice does not arise from the GDP but is a collective 

bricolage – a socio-material accomplishment, in which they play but one part. We 

need to think of many more innovative ways to help students, inexperienced and 

experienced clinicians, develop awareness of the knowing they are partaking in 

generating, and to find useful ways to distil and share this with others. 
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Appendix B Blog about the meaning of knowledge encounters 
(Chapter 3) 
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Appendix C Search strategy (Chapter 3) 

OVID Medline and OVID Embase were searched together using the following strategy: 

#  Searches Results 

1 (seek or seeking).mp.  162033 

2 (search or searching).mp.  402232 

3 (utilization or utilisation).mp.  403017 

4 exchange.mp.  476370 

5 (share or sharing).mp.  228699 

6 resource$.mp.  441850 

7 source$.mp.  959411 

8 doctor$.mp.  274357 

9 (nursing or nurse$).mp.  1169812 

10 (dental or dentist$).mp.  738455 

11 (veterinary or vet or vets).mp.  115311 

12 (podiatry or podiatrist$).mp.  5685 

13 (therapy or therapist$).mp.  5024767 

14 (physiotherapy or physiotherapist$).mp.  80958 

15 psychologist$.mp. 26774 

16 surgeon$.mp.  346420 

17 evidence.mp.  2449208 

18 knowledge.mp.  902214 

19 information.mp.  1938096 

20 17 or 18 or 19 4886998 

21 1 or 2 or 3 or 4 or 5 or 6 or 7 2840999 

22 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 7427020 

23 ((evidence or knowledge or information) adj1 (seek or seeking or (search 
or searching) or (utilization or utilisation) or exchange or (share or 
sharing) or resource$ or source$)).mp. 

32705 

24 22 and 23 8168 

25 limit 24 to english language 7579 

26 limit 25 to human 6553 
Note:  mp=ti, ab, sh, hw, tn, ot, dm, mf, dv, kw, nm, kf, px, rx, ui 

Subject headings (sh above) are included in the search along with keywords.  
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Appendix D Data extraction form (Chapter 3) 
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Appendix E Included studies (Chapter 3) 
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Appendix F Information and experiences extracted from 
included studies (Chapter 3) 

 

Peers / colleagues 

Observation of others' practice 

Formalised supervision 

Systematic self-evaluation 

Specialist (including consultants in hospitals) 

Email contact with specialist 

Telephone hotline to specialist 

University colleagues 

Informal conversation with colleagues 

Personal contacts 

Colleagues via internet 

Mentor / senior clinician 

Peer opinion leaders 

Specialist dentist 

"Dental practice expert" 

CNS/CNE 

Preceptor/resource persons 

Non-medical personnel 

Unit managers 

Practice development team 

Students 

Teachers 

Preceptor / supervising doctor 

Clinical leaders 

Physicians (discussions with) 

Residents 

Grand rounds 

Referral information & feedback from colleagues 

Informal networks 

Specialty groups 

Allied health workers 

"Other" healthcare professionals 

Prescribing advisors 

Other organisations 

Social services 
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Local care delivery (arrangements) 

Local service evaluations 

Local prescribing culture 

Pharmaceutical companies 

Pharmaceutical companies' websites 

Pharmaceutical / product literature 

Drug company functions 

Company reps 

Company literature 

Advertising (aimed at healthcare professionals) 

Direct mail 

Manufacturer  

Drug information 

Package insert 

Medication / treatment pamphlets 

Drug reference sources - print format 

Drug reference sources - e-format 

Filtering services 

Clinical calculators 

Computer decision aid 

Patients 

Patient questioning 

Patient record 

Patients' experiences of illness 

Observing patients in public space 

Patient surveys 

Patients’ families 

Health information service for patients 

The body - own 

The body - other nurses' 

The body - patient's 

Reading the patient using senses (smell, listening, watching, touch) 

Conferences / conventions / congresses 

Seminars 

Workshops 

Courses - lecture-based  

Courses - hands-on 

Lectures sponsored by workplace 

Symposiums 

Continuing education - local 

Continuing education - national 

Continuing education - non-specific 

CME articles 

Departmental courses 
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In service education at work 

Professional meetings including association meetings (national and 
international) 

In-services 

Internships 

Orientations 

Rounds 

Meetings 

Journal clubs 

Quality circles 

Study club 

What has worked / not worked before 

Personal development of acquired knowledge through experience and prior 
knowledge 

Side-effects in patients 

Personal clinical experience 

Personal experience of patients' experiences of illness 

Nurses’ known explorations 

Intuition 

Setting knowledge arising from social & clinical pressure, expectations and 
events 

Patients’ charts 

Policy & procedure manuals 

National health policy 

Government documents 

Video & other media including audio tapes 

Thesis or dissertation 

Newsletters 

Communication books 

Bulletin boards 

Electronic resources (including CD ROM) 

Internet 

Computer information networks 

Intranet 

Medical websites (incl. WebMD) 

Organisational websites 

Patient group websites e.g. dementia 

Internet - public sites 

Internet - databases 

Internet - search engines 

Computer programme 

Computer databases 

Personal digital assistant 

Medline / index medicus (offline) 
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Point of care databases 

Chatrooms 

Email discussion lists 

Email use 

Online continuing education 

CD Medical textbook 

Patient information 

Patient-specific information via internet 

prescription / patient orders via internet 

Books, journals, previous research 

Textbooks (not grouped with other publications) including 'personal library' 

Textbooks - electronic 

Pocket reference / book 

Handbooks or manuals 

Technical reports 

Diagnostic laboratory 

Laboratory manual 

Educational booklet or brochure 

Informal documents 

Journals (not grouped with other publications) including online journals 

Journals - editorials 

Summaries of studies including structured abstracts 

evidence-based clinical decision support resource 

Reviews 

Case studies 

Professional association updates via internet 

Professional association 

Professional association website 

Unions 

Professional newsletters 

Brief updates 

Professional organisations / societies 

External (professional) bodies 

Clinical guidelines 

Locally developed guidelines or protocols 

Evidence-based practice 

Professional literature 

Non-peer reviewed dental information 

Free professional magazines 

Public media 

Personal beliefs 

Personal non-clinical experience 

Basic education (at nursing / medical / dental / vet etc. school) 

Common sense 
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Training 

Own notes 

Local audit 

Practice or intradepartmental meetings 

Group/local norms 

The ways it has always been done 

Handover 

Chiefs / local heads 

Local community 

Library / Information centre 

Librarian 

Electronic documents (offline e.g. on disk) 

Hospice 

Organisational features 

Wall chart 
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Appendix G Example of email sent to user-testers (Chapter 4) 

 

Dear, 
 
Thanks very much for signing up to this user test of the knowledge encounters web form. 
 
Could I ask you first to complete the training exercise here. I have attached a pdf [see Appendix H: 
Category and facet explanations provided to user-testers] that explains the coding used in the web form 
for each time you come across new information or experience something new. 
 
Once you have done this your personal web form is here. This doesn't contain any identifiable 
information.  
 
I would be grateful if you would use it for a 24-hour period to record any of the times when you come 
across something new or confirmatory - whether it be in the form of information or your own 
experience. If you are able to record information for longer and feedback on how this went that would 
be great. 
 
If you are using your phone or tablet to record encounters you can create a short cut to the page to 
make it very quick (info here if you're unsure how to). 
 
To help remember to record the knowledge encounters, I have suggested to others that they choose 
their own way of doing this e.g. by using an app that reminds or an alarm. How frequently you do this is 
up to you but it would be great if you could feedback on how this went. 
 
Could I ask you to let me know when you plan to use the web form so that I can seek some feedback 
soon after? 
 
Thanks again, 
 
All the best, 
 
Dominic 

 

 

Dr Dominic Hurst BSc.(Lond) BDS (Lond) MSc (Oxf) 

Clinical Lecturer in Adult Oral Health, Barts and The London School of Medicine and Dentistry, Queen 
Mary University of London 

DPhil Student in Evidence-Based Healthcare, University of Oxford, Department of Primary Care Health 
Sciences 
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Appendix H Category and facet explanations provided to user-
testers (Chapter 4) 

 

1. What did you encounter? 

• Codified knowledge: research, theoretical or practice-based knowledge subject 

to quality control by editors, peer review and debate e.g. Journal, Guidelines, 

Textbook 

• Codified knowledge in a personalised form: codified knowledge presented in 

some manner by individuals in person e.g. informal conversation with 

colleagues, seminars, or grand rounds 

• Procedural knowledge: e.g. observation of other’s practice 

• Process or policy knowledge: explicit descriptions of local or national processes 

and policies e.g. local care delivery, national health policy  

• Experiential knowledge: e.g. what has worked / not worked before, personal 

clinical experience, patient’s experiences of illness 

• Custom: the implicit norms of a given healthcare setting or professional group 

e.g. the way it has always been done 

• Product or service knowledge: e.g. that provided by a company representative, 

company literature 

 

2. How was the information or knowledge communicated? 

• Verbal communication e.g. informal conversation with colleagues, telephone 

hotline to specialist 

• Written format e.g. company literature, textbooks 

• Visual e.g. video 

• Haptic e.g. the pressure applied to an instrument during a procedure 

• Olfactory e.g. reading the patient using smell 

• Internal reflection e.g. thinking through a problem 

 

3. What mode was it transmitted by? 

• Using electronic technology e.g. email contact with specialist, telephone 

hotline to specialist 

• Not using electronic technology e.g. conference, local audit, hand over, 

handbooks unless this is accessed electronically 

 

4. Who communicated the information or knowledge? 

• Practitioner e.g. colleague, colleagues via internet, clinical leaders, personal 

clinical experience, journal club, email discussion list, professional association 
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• Non-practitioner (colleague) e.g. those working in social services, non-medical 

personnel 

• Patient e.g. patients, patient questioning, patients’ experience of illness 

• Researcher e.g. thesis, journal 

• Educator e.g. teacher, educational booklet, laboratory manual, patient 

information, package insert (if educational rather than promotional) 

• Regulator e.g. government documents, health policy 

• Employer e.g. policy and procedure manuals, local guidelines 

• Salesperson e.g. package insert (if promotional rather than educational), 

company literature, company representative, drug company functions 

 

5. How many people were involved in the encounter including yourself? 

• Alone e.g. personal development of acquired knowledge through experience 

and prior knowledge 

• A couple e.g. informal conversation with colleagues [assuming conversation is 

with one or two at a time] 

• A group e.g. email discussion lists, seminar 

 

6. What was the setting where you encountered the information or knowledge? 

• Work e.g. practice meeting, observing a colleague 

• Educational e.g. conferences 

• Domestic e.g. online continuing education, chatrooms [assuming respondents 

did both of these at home] 

• Social e.g. over dinner 

• Travelling [added after the user-testing]
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Appendix I User-tester feedback form questions (Chapter 4) 
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Regarding the simulations, I asked the GDPs to choose one response to each of the 

following questions: 

1. How did you find accessing the simulations exercise? 
a. No problem 
b. Slightly problematic 
c. Very problematic 
d. Couldn’t access them 

2. How did you find doing the simulations exercise? 
a. No problem 
b. Slightly problematic 
c. Very problematic 
d. Couldn’t do them 

3. Approximately how long did it take you to do the simulations exercise? 
a. Duration in hours / minutes / seconds 

4. With regard to understanding the different "facet" terms in the categories 
a. No problem 
b. Slightly problematic 
c. Very problematic 
d. Couldn’t understand them 

5. Would it have been helpful to have some extra documentation to what you 
received for the simulation exercise? 

a. Yes 
b. No 

 

A free text box was added after each question to allow the GDPs to add any comments 

about the respective aspect of the simulation exercise. 
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Two screenshots of these questions in the Google Form follow.
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Regarding the use of the tool to record their own knowledge encounters, I asked the 

following: 

1. How did you find accessing the web form for recording your own experiences? 
a. No problem 
b. Slightly problematic 
c. Very problematic 

2. How did you find storing the link to the web form somewhere accessible? 
a. No problem 
b. Slightly problematic 
c. Very problematic 

3. Where did you tend to access the web form? (multiple selections allowed) 
a. Mobile phone 
b. Tablet 
c. Computer 
d. Other + free text box 

4. Based on your experience, do you think it likely you would record events that 
occurred… (multiple selections allowed) 

a. At work 
b. At home 
c. At an educational event 
d. At a social event 
e. When travelling 
f. None 

5. Having used the web form, what barriers do you think there are to yourself 
using it daily for 7 days? 

a. Free text box 
6. Do you have any suggestions for how to overcome these? 

a. Free text box 
7. How would you feel about being reminded by text to record something? 

a. Wouldn’t mind 
b. Would mind 
c. Don’t know 

8. If you wouldn't mind, how many texts or emails a day would be reasonable? 
a. Choice of 1 to 10 

9. Would it have been helpful to have extra documentation to help you use the 
web form to capture your own experiences? 

a. Yes 
b. No 

10. If you said yes, can you suggest what would have been helpful? 
a. Free text box 

11. Is there anything else that bugged you or that you think could be improved to 
make this tool more user friendly? 

a. Free text box 
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Two screenshots of these questions in the Google Form follow. 
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Appendix J Protocol for mixed methods study (Chapter 5) 
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Appendix K GDP recruitment flier for mixed methods study 
(Chapter 5) 
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Appendix L Examples of knowledgeproject.org blog content 
from DPhil Project Website (Chapter 5) 
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Appendix M A summary of tweets about knowledge 
encounters (Chapter 5) 

 

Permission to reproduce these tweets obtained from Dr Anita Kothari and Prof Trish 

Greenhalgh.
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Appendix N Mixed methods participant information sheet 
(Chapter 5) 
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Appendix O Mixed methods consent form (Chapter 5) 
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Appendix P Knowledge encounters participant registration 
form (Chapter 5) 

Participant registration form  
Please complete all items on the form   

Items Responses 

First name 
 

Preferred name (if different from first name) 
 

Surname 
 

GDC registration number 
 

Birth year 
 

Sex 
 

Year of first dental degree 
 

Years in clinical dentistry 
 

Highest dental qualification 
 

Preferred telephone number 
 

Mobile telephone number 
 

Email address 
 

How many practices do you work at? 
 

Main practice name 
 

Practice address: number & street 
 

Practice address: village / town / city 
 

Practice county 
 

Practice postcode 
 

Region 
 

Maximum number of colleagues you come into contact with 
in a week in your practice(s) 

 

Remuneration 
 

DF1 Training practice? 
 

Hygienist working at practice(s)? 
 

Average hours of clinical work / week 
 

Your perceived usefulness of information technology in your 
working life. Usefulness is defined as "the degree to which 
you believe that using information technology enhances 
your performance" 

 

Your perceived ease of use of information technology. Ease 
of use is defined as " the degree to which you believe that 
using information technology is free of effort" 

 

Would you like to use the web form or paper form to collect 
your knowledge encounters? (You can change your mind 
later) 

 

Do you use Skype? 
 

Do you use Google Hangouts? 
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Appendix Q Knowledge encounters data collection paper form 
(Chapter 5) 
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Appendix R Mixed methods interview guide (Chapter 5) 
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Appendix S Complete list of knowledge encounters recorded by 
GDPs in the mixed methods study (Chapter 5) 

 

Free text responses to the section Describe the information, experience or other 
knowledge encountered in your own words appear below the respective categorical 
data. 

Claire 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

1 Codified Written Not 
electronic  

Practition
er 

Alone Work Conceptu
ally  

Read an article in the BDJ titled "Why are vulnerable children not brought to their dental 
appointments?". At work during lunch break. Thought about how we tend to see things through our 
own perspectives e.g meeting targets and forget about difficulties some patients have in making 
appointments. 

2 Process or 
policy 

Written Electronic  Employer Alone Work Instrumen
tally 

I was due to see a family of paediatric patients that were known to social services. There had been 
difficulties in contacting the family and trying to get them to attend appointments. I was not sure of 
the University's Safeguarding Policy so downloaded from the intranet (at work) and familiarised 
myself with the procedures. After reading the policy document I felt reassured that I knew how to 
raise any safeguarding issues and to escalate any concerns should the family miss the appointment. 
Fortunately they all attended. 

3 Process or 
policy 

Written Electronic  Practition
er 

Alone Work Instrumen
tally 

I wanted to revise the preventive advice stated in Delivering Better Oral Health for paediatric 
patients. I was at work and found the document online. Most of the principles are embedded into 
our treatment plan for each patient but some aspects of the fluoride use e.g fluoride mouth rinse for 
high risk patients needs to be emphasised more to students. Made me think how could we convey 
this message to the students ?? 

4 Codified  Written Not 
electronic  

Practition
er 

Alone Work Instrumen
tally 

I was seeing a patient for an oral health reassessment. They were high caries risk and would benefit 
from Duraphat 2800 toothpaste. I wrote a prescription. Out of habit, before writing the prescription I 
ALWAYS consult the BNF even if I know the dose, name etc.! 

5 Codified 
knowledg
e 

Written Not 
electronic 

Practition
er 

Alone Domestic Instrumen
tally 

Read an article in Dental Update on Management of Recurrent Aphthous Stomatitis in Children ( at 
home). Liked the tables and clinical photos in the article. Made me think about my teaching unit in 
Oral Surgery and Oral Medicine to the dental therapists and how to deliver the information in a clear 
and simple to understand way. 

6 Experienti
al  

Verbal Not 
electronic 

Practition
er 

A couple Work Instrumen
tally 

I had a set of bitewing radiographs that I saw on clinic a few days ago. I wanted to speak to a 
colleague regarding some radiolucencies to see what they would have done in the same situation. I 
gave some background information regarding the patient but did not disclose what I did. My 
colleague came to the same conclusion as myself, which was reassuring. (I work in an environment 
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where there are many GDPs treatment planning patients and you will supervise treatment on 
patients that was not originally treatment planned by yourself. Occasionally a disagreement will arise 
e.g. A filling is planned but you cannot see the reason why). 

7 Codified  Written Electronic  Practition
er 

Alone Domestic Instrumen
tally 

A patient presented with a fat face caused by an acute dental abscess associated with UR2. I 
explained the treatment would be extraction but he wanted antibiotics. I explained this would not be 
effective and the risk of infection spreading etc. The patient eventually agreed to extraction of the 
tooth which happened uneventfully. This encounter made me think of antibiotic guardianship that 
was mentioned at an infection control course I attended last month but had not had time to look into 
this. So I checked it out on the Internet. It was quite sobering to think about the spread of antibiotic 
resistance and how we need to be more careful with prescribing these drugs. I also checked the FGDP 
guidelines on antibiotic prescribing and the antimicrobial prescribing and stewardship competencies. 

 

Gemma 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

8 Procedura
l  

Visual Not 
electronic 

Practition
er 

A couple Work Instrumen
tally 

During work hours, I observed my dental foundation trainer take relevant records to construct a 
Michigan Splint which I hadn't previously done. I observed his method of putting the patient into RCP 
and recording this position using beauty wax and Temp Bond. It was interesting to see this visually as 
I had previously read about it in lectures but not experienced a case; observing this has now provided 
me with confidence to offer patients this treatment if indicated. I will also be observing the fit of this 
splint next week. 

9 Codified Written Electronic  Researche
r 

Alone Domestic Conceptu
ally  

A crown lengthening case is booked into my diary in the next few weeks. This is a procedure I did not 
have a lot of information about. I was assigned to read up about what it is, its indications, 
contraindications and the procedure. I used various web searches including pubmed, cochrane, the 
BDA library to find information and collated it. This was done at home. I thought it was beneficial to 
prepare myself for the treatment and it motivated me to research into the topic which I would not 
have done otherwise. 

10 Product 
or service 

Verbal Not 
electronic 

Salespers
on or 
organisati
on 

Alone Work Instrumen
tally  

Sensodyne representative came to visit the practice to discuss sensodyne repair and protect (with 
novamin) and pronamel toothpaste 

11 Experienti
al  

Verbal Not 
electronic 

Practition
er 

A couple Work Instrumen
tally 

Patient complaining of sensitivity from hot and cold in upper right quadrant with heavily restored 
teeth with crowns. Radiographs indicated no obvious pathology and therefore explained options to 
the patient of either- reassess, remove crown and investigate and depending on amount of tooth 
tissue either re-restore, root treat if feasible or extract if unrestorable. This case was good to discuss 
with a colleague to reinforce the decision and the questionable diagnosis. 

12 Experienti
al  

Verbal Not 
electronic 

Practition
er 

A couple Work Conceptu
ally  

Patient lost his upper partial denture replacing both upper centrals. Attended the surgery requesting 
an immediate replacement before the weekend. The laboratory we send to normally takes a week to 
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process lab work and therefore as I hadn't come across this I was unsure as to how I can speed the 
process up. I spoke to the principal (VT trainer) who for an independent charge suggested that the 
patient can get the denture back in 2 days and I called to confirm this with the lab. It was useful to 
learn how we can go about doing this in such a situation. 

13 Procedura
l  

Visual Electronic  Practition
er 

A group Education
al 

Conceptu
ally  

A study day was conducted presenting multiple treatment plans and cases each trainee had prepared 
during their year. It was useful to see what the different cases were and how colleagues went about 
treating the cases and in particular photographs of their work. It also gave me the opportunity to 
present my work and allowed self reflection of it. 

14 Codified  Written Not 
electronic 

Researche
r 

Alone Work Conceptu
ally 

During a last cancellation I was reading the Riskmatters magazine published by dental protection 
discussing- a summary of dealing with avulsion, importance of record keeping and shared decision 
making to work in the patients best interest 

15 Codified  Written Not 
electronic 

Educator Alone Domestic Conceptu
ally 

I was given a book from my trainer "Grey areas in restorative dentistry" which discussed areas of 
dentistry encouraging thought. 

16 Product 
or service  

Verbal Electronic  Salespers
on or 
organisati
on 

A group Work Conceptu
ally  

Oral B representative came to the practice for a lunch and learn session in which information about 
electric toothbrushes and toothpaste was discussed. 

 

Phil 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

17 Process or 
policy  

Verbal Not 
electronic 

Educator A couple Work Instrumen
tally 

Referrals will sometimes get rejected if not submitted on official forms. 

18 Codified  Visual Electronic  Educator Alone Domestic Conceptu
ally 

The information encountered related to dental epidemiology, past, present and future and how it 
may impact upon workforce planning, and service provision in future. 

19 Procedura
l  

Visual Not 
electronic 

Educator A couple Work Conceptu
ally  

The procedure required for crown lengthening with bone removal 

20 Process or 
policy  

Verbal Not 
electronic 

Practition
er 

A couple Social Instrumen
tally 

That the EES guidelines recommend that the volume of irrigant used is included in the notes. 

21 Experienti
al  

Internal 
reflection 

Not 
electronic 

Practition
er 

Alone Work Instrumen
tally 

Polishing of composite method alterations - using soflex discs in combination with polishing points 
resulted in a better overall finish to the composite system currently in use in the practice and allowed 
to introduce better tooth morphology. 

22 Codified 
knowledg
e 
personalis
ed 

Verbal Not 
electronic 

Employer A couple Work Instrumen
tally 
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Discussion over the placement of clasps on Co/cr dentures with colleague. 

23 Product 
or service  

Verbal Not 
electronic 

Non-
practition
er 
colleague 

A couple Work I won't 
use it 

Alcohol wipes can cause crinkling at the edges of radiograph films. 

24 Codified  Visual Electronic  Educator Alone Work Conceptu
ally 

The guidelines surrounding radiographs being taken and when, with a special focus on periodontal 
readiographs. Via E-learning for healthcare online (e-den) - produced by RCS 

25 Codified  Written Not 
electronic 

Researche
r 

Alone Work Conceptu
ally 

Orthodontic paper in the BDJ on the use of "short term" orthodontic systems in general practice. 

26 Procedura
l  

Visual Electronic  Educator Alone Work Instrumen
tally 

Information regarding primary impression taking for lower completes using impression compound 
using a youtube video 

 

 

Robert 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

27 Experienti
al  

Visual Not 
electronic 

Patient A couple Work Politically  

Abusive hostile patient's parents criticising my dental care 

28 Procedura
l  

Haptic 
(touch) 

Not 
electronic 

Salespers
on or 
organisati
on 

A couple Work Conceptu
ally  

Demonstration of cerec by a salesperson 

29 Codified 
knowledg
e 
personalis
ed 

Written Electronic Patient Alone Domestic Politically 

Online discussion following the killing of a lion by a dentist 

30 Experienti
al  

Written Electronic Practition
er 

A group Work Conceptu
ally  

GDP-UK online forum discussion about amalgam vs composite 

31 Procedura
l  

Verbal Not 
electronic 

Non-
practition
er 
colleague 

A couple Work Instrumen
tally 

Scared that I am fitting someone else's denture. support from laboratory required 

32 Codified  Written Electronic Salespers
on or 
organisati
on 

Alone Domestic Conceptu
ally  

Reading Dentist magazine 

33 Experienti
al  

Haptic 
(touch) 

Not 
electronic 

Patient A couple Work Instrumen
tally 

Trying to restore a split hopeless molar tooth which should be extracted 
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34 Experienti
al  

Written Electronic Practition
er 

Alone Domestic Instrumen
tally  

Discussion online about informed consent and patient led consent to fail 

35 Codified  Written Electronic Educator Alone Domestic Instrumen
tally 

Read Dental Probe magazine 

36 Codified 
knowledg
e 
personalis
ed 

Written Electronic Educator Alone Domestic Politically 

Reading risk management magazine by Dental Protection indemnity provider 

37 Experienti
al  

Written Electronic Practition
er 

A group Domestic Instrumen
tally 

Online discussion regarding associate / principle expectations 

38 Procedura
l  

Written Electronic Salespers
on or 
organisati
on 

Alone Work Conceptu
ally 

Reading about handheld xray machines / digital imaging 

39 Experienti
al  

Written Electronic Practition
er 

A group Work Politically 

Online discussion about sheer waste of resources to be involved in a GDC case. Hotel bills, time 
wasted, stress 

40 Experienti
al  

Written Not 
electronic 

Practition
er 

Alone Work Politically  

I avoided a new patient with obviously excessive expectations of routine NHS dental services 

 

Jason 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

41 Process or 
policy  

Written Electronic Employer Alone Work Instrumen
tally 

E-mail received from Dental Hospital detailing revised guidelines for the management of TMD within 
the hospital and inviting me to a lunchtime lecture 26.6.15 

42 Codified 
knowledg
e 
personalis
ed 

Verbal Not 
electronic 

Patient A couple Work Instrumen
tally  

Patient explained to me how she had been shown by the Oral Medicine consultant at the Dental 
Hospital how to manage her topical steroids for atrophic lichen planus 

43 Codified 
knowledg
e 
personalis
ed 

Verbal Not 
electronic 

Practition
er 

A couple Work Conceptu
ally 

Discussion with a colleague about differential diagnosis of an ulcerated lesion on the buccal mucosa 

44 Product 
or service  

Verbal Not 
electronic 

Salespers
on or 
organisati
on 

A group Work I won't 
use it 
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"Lunch and learn" at the practice run by rep from 3M. Explaining about new composites, abrasives 
and adhesives(and trying to sell them!) 

45 Codified  Visual Electronic Researche
r 

A couple Domestic Conceptu
ally 

Watched fascinating programme on terrestrial television at home about conjoined twins. 

46 Experienti
al  

Verbal Not 
electronic 

Practition
er 

A couple Work Conceptu
ally  

Discussion with colleague in practice re differential diagnosis of radiolucency on radiograph. 

47 Codified 
knowledg
e 
personalis
ed 

Verbal Not 
electronic 

Practition
er 

A group Work Conceptu
ally  

Discussion with colleagues on undergraduate restorative clinic regarding treatment planning, to help 
one of the students with his patient. 

48 Codified 
knowledg
e 
personalis
ed 

Written Not 
electronic 

Employer A couple Work Conceptu
ally  

Yearly peer appraisal of my teaching by clinical tutor, using information from anonymous feedback 
from the students I teach 

49 Product 
or service  

Written Electronic Employer Alone Domestic I won't 
use it 

Circular Email from Dental Hospital informing me that the panic regarding latex within a Duraphat 
varnish tube was a false alarm-only latex in the band securing the crimped end of the tube, won't 
come into contact with conrents. We can all sleep safe in our beds again. 

50 Process or 
policy  

Written Electronic Employer Alone Domestic Conceptu
ally  

Circular email from Dental Hospital informing me of new requirements imposed by the Trust 
regarding our mandatory CPD. 

51 Codified  Verbal Not 
electronic 

Researche
r 

A group Education
al 

Conceptu
ally 

Attended Primary Care Research Day at Newcastle Dental School. Lectures from key research leads 
and practitioners undertaking research in primary care. 

52 Codified 
personalis
ed 

Verbal Not 
electronic 

Practition
er 

A couple Social Instrumen
tally 

Discussion with clinical academic over coffee at course regarding casemix and suitable undergraduate 
experience within the Dental Hospital. As usual on a course, conversations over coffee and lunch 
much more useful than scheduled programme! 

53 Process or 
policy  

Verbal Not 
electronic 

Regulator A couple Social Politically  

Useful conversation over lunch with local educational adviser to the Deanery regarding policy 
development. 

54 Codified  Written Not 
electronic 

Educator Alone Domestic Conceptu
ally 

Hour spent reading BDJ at side of swimming pool whilst daughters had swimming club training. 
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Annabel 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

55 Codified 
knowledg
e 
personalis
ed 

Verbal Not 
electronic 

Practition
er 

A couple Domestic Instrumen
tally 

A dental friend of mine phoned for a catch up. She told me about a patient in which she displaced an 
apex of their UL6 into the maxillary antrum. She sought advice from the local Oral and Maxillofacial 
Surgery Dept who advised her to refer the patient in to them. 
 
This led us on to a discussion about the potential management of this case. We were unsure whether 
the apex should always be removed, or whether there were situations in which it may be left and 
monitored.  
 
After this telephone conversation I sent a text to a friend of mine who is a consultant in oral and 
maxillofacial surgery to ask him how he would manage the case. He said that he would further 
investigate with a CT scan but then let the patient decide definitively. However he did say that his 
preference would be to remove the root (especially if it was big and if it was associated with a non 
vital tooth) and that if infection did develop, it is usually difficult to settle. 
 
I did also do a brief Google search on this to see what would come up but I mostly came across 
information on the management of oroantral communications/fistulas. 

56 Experienti
al  

Internal 
reflection 

Not 
electronic 

Practition
er 

A couple Work Conceptu
ally 

Today I was supervising third year dental undergraduates at an outreach centre. One of the students 
was treating a patient who had not had bitewing radiographs for seven years. 
 
There was no clinical reason I could find to justify exposing the patient to further radiation (no 
periodontal disease, good oral hygiene, low caries risk and no clinical caries) however I felt uneasy 
about letting the patient go without 'double checking' that everything was OK with the aid of 
radiography (I know I would not go without bitewings for seven years!) 
 
This led to a discussion between myself and the student about my thoughts on the matter. He agreed 
with my views (good student!) but also appreciated that we could not tick the 'justification' box. 
 
He looked online to see what guidance he could find. He found some guidelines from 2012 but said 
he was going to look into it further and let me know what he finds. 
 
Although I am aware that we do need a clinical justification for exposing a patient to radiation, 
previous experiences have shown me that despite deeming a patient to be relatively low risk with a 
seemingly clear dental examination (was I checking as thoroughly as I thought, and have I assessed 
their risk properly?) I have been surprised on several occasions to find radiographic radiolucent 
lesions suggestive of caries on patients who I would have guessed would have been caries free. 
 
I appreciate the value and importance of regulations, guidelines and evidence, however I also believe 
that there is a lot to be said about our own experiences (and those of others) along with our (dare I 
say it?) 'gut feeling' on a situation. 

57 Codified 
knowledg
e 
personalis
ed  

Verbal Not 
electronic 

Practition
er 

A group Work I won't 
use it 
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My co-trainer had an apicectomy planned with our FD for a tutorial this afternoon. The three of us 
were discussing flap design during the lunch hour.  
Peter, my co-trainer, was explaining why he prefers the semi-lunar flap design for anterior 
apicectomies. His main reasons were that it doesn't interfere with the interdental papillae, therefore 
reducing the risk of visible scarring, and that is also avoids gingival recession. 

58 Codified 
knowledg
e 
personalis
ed 

Visual Not 
electronic 

Practition
er 

A couple Work I won't 
use it 

You and I were discussing your DPhil research project at lunch on Tuesday. You told me about a 
particular system that was used to record when smokers had a craving. This arose because I asked 
whether it mattered when my knowledge encounters were recorded. 
 
I don't remember much about the system you told me about I'm afraid(!), sorry, but can remember 
you doing a 'button pushing' motion with your hand. 
  
A brief knowledge encounter combined with a terrible memory! 

59 Experienti
al  

Verbal Not 
electronic 

Patient A couple Work Conceptu
ally  

My patient and I were discussing her Bell's Palsy.  
 
In 2003 it affected the right side of her face, and this is the side of her face that still has some visible 
paralysis.  
 
In 2006 she had Bell's Palsy again but on the left hand side this time. On examination today, there 
was no evidence of paralysis on the left hand side. 
 
She said that this is because she was given prednisolone when affected on the LHS, but was not given 
prednisolone when the RHS was affected because she was pregnant at the time. She said her doctor 
told her that the prednisolone was contra-indicated in pregnancy. 
 
I have just looked up prednisolone in the BNF and it states that prednisolone is the corticosteroid 
treatment of choice in pregnant women: dexamethasone and betamethasone readily cross the 
placenta where as 88% of prednisolone is inactivated as it crosses the placenta. It also states that the 
benefit of treatment with corticosteroids during pregnancy outweighs the risk. 
 
Going by the information my patient gave me today, it seems as though her doctor decided that the 
relatively low risk associated with taking prednisolone was still too high a risk to take. 
 
If I wasn't being reflective and filling this in, I am confident that I would not have looked up 
prednisolone in pregnancy. 

60 Custom  Written Not 
electronic 

Practition
er 

Alone Work Instrumen
tally 

Yesterday I received correspondence from an orthodontist regarding a teenager I had referred to 
him. He wrote to inform me that the patient had completed the initial retention phase (after fixed 
appliances) and should now wear her removable retainers every other night until growth was 
complete. 
 
This led me to realise that I was unsure of what orthodontists recommend in terms of retainer use 
during the initial phase of retention, although I did think that it was perhaps full time use for six 
months (apart from when eating). 
 
I intended to look it up. 
 
To be continued..... 
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61 Experienti
al  

Visual Not 
electronic 

Patient A couple Work Instrumen
tally 

....continued: 
 
I intended to search on line today to see what I could find about retention with removable 
appliances. During my morning session I saw a teenager for an exam whom I had referred for ortho 
treatment a while ago. Reading through my notes before calling her in, at her last exam I had made a 
note that she was near the end of her active ortho phase with fixed appliances and they should be off 
by her next exam appointment (today)...she was going to be the one that saved me a Google search! 
 
I asked her what the orthodontist had advised her to do about wearing her retainers. She said he 
advised her to wear them full time for the first three days, and then every night for six months, then 
down to every other night (as he had said in his letter). 
 
A lazy approach to finding out information but nonetheless one that I was content with - the 
information sounded about right....and it came from an intelligent, studious teenager set to do well 
in her A' levels...surely it's reliable knowledge! 

 

Archie 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

62 Process or 
policy  

Written Electronic Practition
er 

Alone Work Conceptu
ally  

monday, gdpuk, Facebook for dentists 

63 Codified  Verbal Not 
electronic 

Educator A group Education
al 

Conceptu
ally 

Day 1 ESE  conference 6 lectures  

64 Experienti
al  

Visual Electronic Practition
er 

Alone Work Conceptu
ally  

Gdpuk fbfd [Facebook For Dentists] 

65 Codified  Verbal Not 
electronic 

Educator A group Education
al 

Conceptu
ally 

ESE day 2 lectures plus trade Talks with videos trade show some new products 

66 Codified  Verbal Not 
electronic 

Educator A group Education
al 

Conceptu
ally  

ese lectures 

67 Procedura
l  

Visual Electronic Practition
er 

Alone Social Conceptu
ally 

fbfd  gdpuk 

68 Product 
or service  

Verbal Not 
electronic 

Salespers
on or 
organisati
on 

A couple Education
al 

Instrumen
tally 

ese trade saw new product, talked to developer later who I happened to meet in lecture we played 
golf in salt lake city 11 years ago 
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Aaron 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

69 Process or 
policy  

Written Electronic Practition
er 

A group Work Instrumen
tally  

With a patient who has recently developed a poor MH, taking bishphosponates IV, also having 
recently had endocarditis and chest surgery following a chest hernia. Presenting with a tooth with 
failed endo which needs extraction or hemisection. How to manage this with the MH caused me to 
investigate a seek guidance. 

70 Codified 
knowledg
e 
personalis
ed 

Verbal Not 
electronic 

Practition
er 

A group Domestic Politically  

Discussion with a visiting friend who is a consultant orthodontist following discussion with a 
colleague about orthodontic retention. 

71 Process or 
policy  

Verbal Not 
electronic 

Practition
er 

A group Work Instrumen
tally  

A patient presented to a colleague with what seemed to be oral cancer at quite an advanced stage. 
The worst I've seen in 20+ years in practice. Learned what the current referral protocol at the local 
dental hospital is. 

72 Codified  Written Electronic Practition
er 

Alone Social Instrumen
tally 

From the tweets of a friend in Kent found a brilliant online learning resource about dental pain and 
diagnosis, amongst other things. Flow charts and other means of aiding diagnosis look extremely 
useful for me and also to bring to the attention of FDs and students. 

 

Jane 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

73 Process or 
policy  

Verbal Not 
electronic 

Practition
er 

A group Work Instrumen
tally 

Team meeting with team at work 6 of us. 1 hour out if working day. Learnt about new employer 
pension scheme for the staff and learned about a denplan essentials contract form and how to use it 
and planned to order for each surgery 

74 Codified 
knowledg
e 
personalis
ed 

Verbal Not 
electronic 

Practition
er 

A couple Work Instrumen
tally 

Informal meet during working day at teabreak, to discuss radiograph diagnosis possible internal 
resorption and management of the tooth. Also discussed management of dark upper A, submerging 
post trauma in almost 6 year old 

75 Codified 
knowledg
e 
personalis
ed 

Verbal Not 
electronic 

Practition
er 

A couple Domestic Instrumen
tally 

Radiograph discussion with husband on managing removal of composite core material from root 
under crown. Was an unfamiliar appearance of material in root Mark confirmed likely material and 
suggested trying EmS Piezon tip to attempt removal 
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76 Process or 
policy  

Written Electronic Regulator Alone Work Conceptu
ally 

Read gdc bulletin on mobile phone at work. Was emailed and clicked link to read it. 

77 Codified  Written Not 
electronic 

Researche
r 

Alone Work Conceptu
ally  

Primary dental care journal read half of it at work while waiting for computer update to install 

78 Codified  Written Electronic Researche
r 

Alone Work Instrumen
tally  

Dental elf tweet photodynamic therapy for treatment of aggressive periodontitis found little strong 
evidence to support - reports if systematic reviews and metanalysis 

79 Codified 
knowledg
e 
personalis
ed  

Verbal Not 
electronic 

Practition
er 

A couple Work Instrumen
tally 

Conversation with practice principal about the dental nurse working with vdp - deskilling of the nurse 
decided to bring her back into rotation so working with the more experienced dentists also 

80 Process or 
policy  

Written Electronic Employer Alone Domestic Instrumen
tally  

Email received from the trust to say that referrals are now only to be made using online gateway and 
informing of contact details 

81 Experienti
al  

Verbal Not 
electronic 

Practition
er 

A couple Work Instrumen
tally 

Discussion with vdp considering which type of crown to use on which teeth. What radiographs to 
take for heavily restored teeth. 

82 Codified 
knowledg
e 
personalis
ed 

Written Not 
electronic 

Educator Alone Domestic Instrumen
tally  

Read book dale Carnegie how to stop worrying and start living. Multiple tips in managing stressful 
life/ job 

83 Codified  Written Not 
electronic 

Educator Alone Domestic Instrumen
tally  

Mddus (indemnity organisation) summons magazine articles about stress in a dentist case report, 
and report of a set of communication errors that led to removal of the wrong tooth. 

84 Codified  Written Electronic Researche
r 

A group Work Instrumen
tally 

Young patient with fractured incisor following trauma, management discussed with principal and vdp 
in Practice and reviewed the dental trauma guide online for management advice 

85 Experienti
al  

Verbal Not 
electronic 

Non-
practition
er 
colleague 

A couple Work Instrumen
tally  

Conversation with denture technician on how to manage a rock on the try in. Planned a way forward. 

86 Codified  Written Electronic Researche
r 

A couple Work Instrumen
tally  

Dental trauma guide reviewed to plan recall interval for trauma patient, with the vdp [vocational 
dental practitioner] 

87 Experienti
al  

Verbal Not 
electronic 

Practition
er 

A couple Work Instrumen
tally  

Conversation with vdp passed on a tip from a trainer to wet cotton wool pledget to smooth Oraseal 
against the rubber dam 

88 Codified  Written Not 
electronic 

Researche
r 

A couple Work Instrumen
tally 
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Discussion with patient who was pregnant about which pain meds and antibiotics she could take for 
pericoronitis. She said she had been recommended only paracetamol. Looked up bnf to confirm 
amoxicillin safest opt if has to be taken. No metronidazole 

89 Experienti
al  

Verbal Not 
electronic 

Practition
er 

A couple Domestic Conceptu
ally  

In kitchen eveing discuss with dentist husband management of a friends toothwear -possibly is 
occlusal cause secondary to hutchesons extractions of 6s under GA when young - has left residual 
space and drifting. I had not heard of this tech 

90 Product 
or service  

Written Not 
electronic 

Salespers
on or 
organisati
on 

Alone Work Instrumen
tally  

EMax crown delivery for patient I don't often fit these so looked up online the recommended 
cementation protocols 

91 Experienti
al  

Verbal Electronic Educator Alone Social Instrumen
tally 

Walking home from work listened to podcast if conversation Ashley latter and and American dentist 
about communicating costs of treatment to patients 

92 Procedura
l  

Written Electronic Practition
er 

A group Domestic Conceptu
ally  

Whilst looking at an online discussion on a page where dentists share their experiences and 
knowledge, I learned about porcelain bonding techniques for repairing porcelain fractures in a 
predictable way which yields good aesthetic results. It does require many different materials and 
steps and is technique sensitive. 

 

Anita 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

93 Experienti
al  

Verbal Not 
electronic 

Patient A couple Work Conceptu
ally 

When speaking to a patient, she mentioned that she sometimes gets a small shock-like sensation in 
her mouth- like a battery effect when 2 different metals rub in her mouth which influenced her 
decision on whether an amalgam or resin material was to be used. This was the 2nd time I have 
heard this from a patient and makes me think whether this is a side effect experienced by 
everyone/should we warn patients of this when giving them their options for a restoration if it were 
to oppose eg a gold or NPM crown? 

94 Codified  Written Not 
electronic 

Researche
r 

Alone Domestic Instrumen
tally 

Read in the BDJ about using a wedge with a metal wing prior to cavity prep to protect adjacent tooth 
from any damage and also separate the teeth slightly prior to restoration which will aid in the 
placement of the matrix band and also allow for a better contact point. 
 
I found this interesting as I have seen these kind of wedges at my new practice but was unsure of 
how to use them. This is something that I can start implementing from now on. 

95 Experienti
al  

Internal 
reflection 

Not 
electronic 

Practition
er 

Alone Work Instrumen
tally  

During the process of placing a composite veneer on an upper lateral incisor, I made the mistake of 
placing bonding agent before putting the interproximal strips in place. As a result, it was difficult to 
open up the contact point again prior to placing the composite. 
This is something I will avoid next time by making sure the teeth are separated before applying the 
bonding agent. 
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96 Codified  Written Not 
electronic 

Researche
r 

Alone Domestic Conceptu
ally 

Skimmed through an article in the BDJ which looked at effectiveness of articaine buccal infiltrations 
for lower molars vs lidocaine IDBs. Concluded that they are not statistically different. 
I found this interesting as from my experience, lower 7s are usually better anaesthetised with an IDB 
and I have found this to be more reliable whereas a buccal infiltration alone of articaine I have found 
to be a hit and miss. However, should the IDB not be enough then I have found buccal infiltrations of 
articaine to top it up very effective. 
From this and my own experience and preferences, I think I will continue to to IDBs when complete 
anaesthesia is required eg for deep fillings or XLAs. However, for small fillings eg PRRs the buccal 
articaine infilts would be sufficient. 

 

Linda 

Number What 
encounter
ed? 

How? What 
mode? 

Who? How 
many? 

Setting? Intended 
use? 

97 Codified  Written Electronic Researche
r 

Alone Social Conceptu
ally  

Reading a journal on Magnifying loupes Vs microscope in Endodontics surgery in BDJ 

98 Codified  Written Electronic Practition
er 

Alone Work Instrumen
tally 

Reading peer reviewed journal Dental Update on Warfarin and drug interactions: Prescribing 
vigilance 

99 Codified  Written Electronic Practition
er 

Alone Work Conceptu
ally  

Journal reading in Dental Update on Extra-oral appliances in Orthodontic Treatment.  
The journal is interesting in terms of the insights of potential problems using head gear and how to 
avoid it. 

100 Product 
or service  

Verbal Not 
electronic 

Salespers
on or 
organisati
on 

A group Work Conceptu
ally 

CQC compliance manual. Work with denplan 
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Appendix T Poster presented at the International Association of 
Dental Research Conference, London. July 2018 (Chapter 5) 

 

 



APPENDICES 

 
314 

 

Appendix U GDP recruitment flier for video study (Chapter 6)  
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Appendix V Contents page from site document (Chapter 6) 
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Appendix W Participant information sheet for GDPs (Chapter 6) 
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Appendix X Participant information sheet for staff (Chapter 6) 
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Appendix Y Participant information sheet for patients (Chapter 
6) 
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Appendix Z Mind map of periodontal healthing conjuncture 
(Chapter 6) 
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Appendix AA Mind map of a conjuncture involving a patient 
with a “high” filling (Chapter 6) 

 

 

 

 



APPENDICES 

 
331 

 

 



APPENDICES 

 
332 

 

 



APPENDICES 

 
333 

 

 



APPENDICES 

 
334 

 

 

  



APPENDICES 

 
335 

 

Appendix BB Example of a note made during analysis in 
Evernote (Chapter 6) 
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Appendix CC Still images from one conjuncture with 
transcription (Chapter 6) 

 



APPENDICES 

 
342 

 



APPENDICES 

 
343 

 



APPENDICES 

 
344 

 



APPENDICES 

 
345 

 



APPENDICES 

 
346 

 



APPENDICES 

 
347 

 



APPENDICES 

 
348 

 



APPENDICES 

 
349 

 



APPENDICES 

 
350 

 



APPENDICES 

 
351 

 



APPENDICES 

 
352 

 



APPENDICES 

 
353 

 



APPENDICES 

 
354 

 



APPENDICES 

 
355 

 



APPENDICES 

 
356 

 



APPENDICES 

 
357 

 



APPENDICES 

 
358 

 



APPENDICES 

 
359 

 



APPENDICES 

 
360 

 



APPENDICES 

 
361 

 

  



APPENDICES 

 
362 

 

Appendix DD London Deanery DF1 & CPD course outline 
(Chapter 7) 
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Appendix EE GDP narrative about blood testing (Chapter 7) 
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