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Arts and Humanities



Making sense of clinical reasoning: judgement and the evidence of the senses Alan Bleakley,1 Richard Farrow,1,2 David Gould1 & Robert Marshall1



Background Close noticing, as keen discrimination and judgement between qualities, is a key capability for work in visual domains in medicine. This generic capability is normally assumed, and its specifics are left to develop through experience, as traditional apprenticeship in a specialty. Discrimination is an outcome of learning in the affective domain, and introduces a vital aesthetic dimension to clinical work that aligns with the interests of the medical humanities. An aesthetic approach to clinical reasoning, however, remains largely unexplored as an explicit focus for medical education. Framework and practice paradoxes We offer a framework for an explicit education of perceptual discrimination in the visual domain as a form of practice ‘artistry’, turning a surface ‘looking’ into a deeper ‘seeing’. Such an education, however, raises certain paradoxes. While novices typically ‘see’ what they expect to see in visual images (sign and symptom), experts also make similar errors. Further, experts become familiar with the use of visual heuristics in diagnosis, such as vivid natural referents to aid in rapid pattern recognition in an encompassing diagnostic ‘glance’, yet this appears to defeat the first principle of describing what you see. Employing a model of imagination as a tacit form of knowing that ‘prepares’ and enhances perception, we



‘Medicine aims to cure that which is perceived, treatment being based on judgement rather than illconsidered opinion.’ Hippocrates
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suggest, however, that the judicious use of such heuristics can be positive. Moreover, the mechanics of the process of clinical judgement in visual domains can be detailed to inform educational agendas. A further paradox is that of experts using both idiosyncratic heuristics and protocol-driven practices, where these seem to offer contradictory approaches to gaining knowledge. We recognise this as a facet of medicine’s inherent uncertainty, in the face of complex, ambiguous and unique material, that must be addressed through clinical education. Conclusion We equate ‘aesthetics’ with ‘sensibility’ and describe clinical expertise as ‘connoisseurship’ of informational images. Such connoisseurship, a particular form of knowing, can, in turn, be defined as an aesthetic sensibility informing practice artistry. It can be articulated and analysed to provide a basis for educational enhancement. Connoisseurship is not a technical-rational procedure but is inherently paradoxical and such paradox may be valued as an educational resource, rather than seen as a hindrance. Keywords education, medical, undergraduate ⁄ *methods; humanities ⁄ *education; curriculum; *clinical competence; decision making. Medical Education 2003;37:544–552



Introduction This article arises from a series of discussions between 3 medical specialists (a pathologist, a dermatologist and a radiologist), 3 experienced visual artists and a psychologist working in medical education. We make an argument for clinical reasoning in the visual domain as an aesthetic, rather than as a technical or ethical, issue. Technical-rational approaches to clinical reasoning are well documented1 and tend to draw on experimental cognitive psychology for theoretical grounding.2 While ethics is well established as a central concern of the medical humanities, the aesthetics of medical practice are neglected, or are introduced but
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Key learning points Clinical judgement in visual domains can be articulated and analysed as an aid to more effective teaching and learning. Sensibility, or fine discrimination between qualities, is a prerequisite for effective visually-based clinical judgement and offers a form of knowledge as ‘connoisseurship’. Connoisseurship is an aesthetic learning outcome in the affective domain. Experts in clinical judgement in visual domains can be described as connoisseurs of informational images. Judicious use of visual heuristics informed by internalised metaphors offers aesthetic engagement with sign or symptom, and can transform casual ‘looking’ into deeper ‘seeing’ through ‘education of attention’.



not progressed.3 By ‘aesthetics’ we mean 2 things: firstly, the quality of the form that a practice takes, such as ‘sensitivity’, and secondly, aesthetics refers to sensibility, as the act of discrimination that informs a judgement, in this case a clinical decision. This reclaims the root meaning of the word ‘aesthetic’ as ‘sense perception’, challenging its appropriation as a term denoting specific cultural ‘taste’. Our focus in this article is on sensibility, and uses examples limited to clinical judgement in visual domains. Formal education for such judgement is both neglected and underresearched.4 For example, Hall5 claims that ‘few medical curricula overtly address the process of medical decision making’. Clinical judgement expertise is gained largely through cumulative experience based in conventional specialty apprenticeship. Here, we promote an agenda for explicit, structured education of clinical judgement in visual domains, noting paradoxes inherent to this arena of medicine. Cognitive (knowledge) and psychomotor (skills) learning outcomes, that describe clinical understanding and performance necessary to effective practice at a particular level of complexity, are now routinely mapped in medical education curricula. Mapping outcomes in the affective domain (values, judgements and feelings) tends to concentrate upon interpersonal qualities such as empathy, central to effective communication, and upon the values informing professionalism and ethical practice. A neglected but key complex
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of affective learning outcomes, that gains in importance as expertise is developed, involves sensory discrimination of qualities, or aesthetic judgement. In visually dominant fields of medicine, informational images must first be accurately discriminated (attention to form), prior to gathering the informational content the image affords (attention to function). We call such discrimination ‘connoisseurship’, which literally means ‘one who knows’, drawing on Polanyi’s6 and Eisner’s7,8 particular uses of the term. Borrowing the term from the humanities, Polanyi described ‘connoisseurship’ as an appreciative method of appraisal and judgement in science, and as a pragmatic form of knowledge gained by doing and reflecting rather than conceiving and planning. Eisner’s7 notion of ‘connoisseurship’ focuses upon the development of a generic educational sensibility (knowing how and why to engage in particular educational strategies and interventions). His imperative is to get students ‘to see, not just to look’, where the educator’s task ‘is to function as a midwife to perception’. By this, Eisner means the coaching of discrimination, leading to greater appreciation of the qualities to which one is sensitive. ‘Connoisseurship’ is like the work of an arts critic, who illuminates, interprets and appraises the qualities that have been experienced. Importantly, both Polanyi and Eisner challenge the conventional elitist use of the term, where connoisseurship should be a common aspiration among experts. The education of discrimination in visual clinical judgement is marked by 2 paradoxes. The first is well known – that novices tend to ‘see’ not what is first visible to the eye, but what they expect to see according to the textbook example. Stafford9 refers to such misperceptions as ‘brain-born images’. This displacement of the priority of percept by concept becomes critical where visual material is complex, ambiguous or novel and calls for close, detailed attention. How one may educate a perceptual attention, or close noticing, is a longstanding problem in medicine. As early as the 1960s, Abercrombie10 detailed what she called ‘the anatomy of judgement’, based on work with medical students looking at X-rays. Two educational agendas are implied, the first of which concerns the active suspension of the conceptual impulse, to allow priority of the perceptual. Gibson11 describes this willing suspension of intellect as an ‘education of attention’. The second agenda concerns the aesthetic agenda that is an education of sensibility, or discrimination of form. The pragmatist Peirce calls this sensory form of knowing ‘abduction’, distinguishing it from the more familiar cognitive processes of induction (gathering knowledge) and deduction (reasoning from principles).12
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Foucault’s distinction between the ‘gaze’ and the ‘glance’



Fig. 1. Strawberry gallbladder.



The second paradox concerns a visual heuristic used by experts. ‘Heuristic’, which literally means finding out for oneself, is commonly used to refer to a well established rule of thumb, offering a short cut.13 A typical visual heuristic, that promises to aid clinical judgement in the area of pattern recognition, is the use of a vivid similitude or metaphor that refers the clinical image back to an easily recognised natural referent, such as ‘strawberry gallbladder’ (a pathology displaying an uncanny resemblance to the surface appearance of a strawberry) (Fig. 1), or ‘applecore lesion’ (in the colon constricted by cancer). Such a heuristic offers a double-edged sword and introduces a dilemma in the education of a novice. The metaphor can be seen to ‘prepare’ or ‘ready’ perception, so that the person ‘sees’ more deeply. We describe this, following Eisner,7 as ‘seeing’ rather than ‘looking’. However, there is a concurrent danger that, in using the natural referent, one overlooks the cardinal rule expressed above, to first describe what you actually see, not what you are primed, or expect, to see. Will the metaphor now displace the reality, and will the metaphor misguide the novice who utilises the short cut before they have developed the necessary visual acumen or discriminatory sensitivity to deal with the complex, ambiguous or novel visual presentation? Below, we analyse in more detail the apparently simple matter of describing what one sees. In the development of expertise in medical perception, the issue is not so simple, as the following section illustrates.



In The Birth of the Clinic, Foucault14 provides an ambitious account of the historical development of modern medicine. He describes the evolution of an act of medical perception (the ‘gaze’) that is housed in a particular institutional setting that serves to legitimise that act (the ‘clinic’). The ‘gaze’ is a literal translation of the complex notion ‘le regard’, that Armstrong15 defines as ‘an active mode of seeing’. It is an act of apprehension, in which the doctor makes a summary judgement about a person that simultaneously describes a symptom and inscribes an identity – as a ‘patient’ with a particular diagnosis. Foucault suggests that the ‘gaze’ is not an objective judgement, but a way that the doctor makes sense of illness, or gives meaning to symptom, within a certain cultural framework at a historical moment. Hence the subtitle to The Birth of the Clinic – ‘An archaeology of medical perception’. Using documentary sources, Foucault argues that diagnostic medical practice in the modern period, beginning at the transition from the 18th to the 19th century, is characterised by an active mode of simultaneous ‘seeing’ and ‘saying’. ‘Seeing’ is not simple description, but ascription – making sense of what is there through a conceptual scheme of disease categories coded in a specialist language (‘saying’). Novices must be taught how to ‘see’ by acquiring this language. To ‘see’ is also to ‘know’, with an attitude of certainty. The greater part of Chapter 7 (‘Seeing and Knowing’) in The Birth of the Clinic, which focuses upon the emergent practices of modern modes of clinical judgement, is, in Foucault’s own words, concerned with clinical reasoning as a ‘logic’, an analytical operation. It is only in a short section at the end of this chapter that he describes a qualitatively different act of judgement that involves an aesthetic dimension. Here, clinical expertise is ‘identified with a fine sensibility’. Foucault thus hints at ‘connoisseurship’ in judgement, but does not develop this notion. This description of an appreciative and evaluative dimension to a logical or analytical ‘gaze’ does not, however, supplement that logical operation, but offers a contradiction, where Foucault describes the observational ‘gaze’ as ‘logic at the level of perceptual contents’. He attempts to solve this contradiction by making a distinction between the ‘gaze’ and the ‘glance’, where the ‘gaze’ is analytical and technical, and the ‘glance’ is appreciative and discriminatory. Foucault borrows the term ‘glance’ from an early 19th century medical text, where it is described as ‘the frequent, methodical and accurate exercise of the senses’. Importantly a glance ‘is not burdened with all



 Blackwell Publishing Ltd ME D I C AL ED U C AT I ON 2003;37:544–552



Making sense of clinical reasoning



•



A Bleakley et al.



the abuses of language’. It is a focused, momentary, oblique look that comprehends rapidly; a ‘seeing’ without ‘saying’, described as a finely honed act of discrimination. Current research in the visual domains of medicine, such as radiology and dermatology, shows that fewer errors occur where experts make rapid decisions in the form of a ‘holistic grasp’ of sign and symptom, while errors increase with longer viewing time. Expertise under such circumstances is associated particularly with recognising normal variation and reduction of false positives.16 Foucault’s account draws a distinction between the science and the art of medicine, predicting the contemporary tension between technical-rational, evidence-based practice, and idiosyncratic practice ‘artistry’.17–19 Contrary to Foucault’s account, the ‘glance’ did not emerge during the Enlightenment. It has a longer history, as the following section suggests.



The Levitican problem A brief, but significant diagnostic text can be found in the Old Testament. Leviticus 13 is entitled ‘How leprosy is to be recognised’. The text describes the visual signs of leprosy: ‘If the priest, looking at the place on his skin, finds that the hairs have turned white and the skin of the part affected seems shrunken compared with the rest of the skin around it, this is the scourge of leprosy... ‘If the skin is marked by a shiny white patch, but is not shrunken, and the hairs have kept their colour, the priest will shut him away for a week, and on the 7th day examine him… ‘If the priest ‘finds a white swelling that has turned the hair white, and shows the raw, live flesh, then it must be pronounced leprosy inveterate, deeply rooted in the skin.’ Rabbis identified over 30 shades of white in diagnosing leprosy, using natural referents such as wool, snow, lime and ‘the skin of an egg’. The diagnosis was based on close noticing, a judgement grounded in the realm of the senses, where no underlying pathophysiological cause in the contemporary sense could be determined. Such practice fits Foucault’s14 definition of the ‘glance’ perfectly, as ‘the frequent, methodical and accurate exercise of the senses’. There is no technical language involved in the Levitican diagnosis, but rather reference to an elaborated series of natural visual referents. The latter can be taken as the ‘saying’ part of Foucault’s ‘seeing’ and ‘saying’ conjunction that constitutes the
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total clinical gaze, but as a vocabulary of internalised visual metaphors drawn from the natural world. While the Levitican model makes explicit the argument that clinical judgement in the visual domain offers a form of aesthetic discrimination, the method is nevertheless problematic. There is no account of mistaken diagnosis (false positives or false negatives), or of how decisions might be tempered by the ambiguity of the presenting symptom (such as presenting with other, possibly unrelated, symptoms). The Levitican problem – making statements of certitude under conditions of uncertainty – still haunts medical decision making, and is central to our concern here to map out the paradoxes inherent to clinical judgement in visual domains. It is nearly half a century since the sociologist Fox’s20 classic study of the reasons why doctors do not admit to uncertainty in medical judgement. Katz’s21 response claimed that ‘Little seems to have changed with regard to ‘‘training for uncertainty’’ since Fox’s studies’. Hall5 notes that ‘uncertainty … can never be completely eliminated from decision making’, although it can be reduced through raising to awareness typical heuristics that may lead to error or bias in judgement. Here, we suggest that heuristics can work in the opposite direction, to improve quality of discrimination informing judgement. Any heuristic is inherently Janus-faced, offering potential not only for bias in judgement, but also for refinement. Novices and experts alike must consider this paradox. Hall suggests that doctors need to recognise shifts from certainties in judgement (‘certainly’) to imprecise descriptions mirroring uncertainty (‘probably’, ‘possibly’, ‘maybe’). Constructive ways of reducing uncertainty involve the use of guidelines, seeking consensus and peer review. Katz21 calls for an opposite taxis, where those doctors who characteristically resort to ‘decisiveness, control and certitude’ in the face of uncertainty, should drop the ‘mask of infallibility’. While Hall recognises the need to reduce uncertainty, she also notes that failure to recognise the extent of uncertainty in decision making may be a ‘denial’, an ‘illusion of control and mastery’ that, understandably, is more apparent in novices than in experts, where ‘experience increases the likelihood of admitting uncertainty at least to oneself and colleagues, if not to patients. Novices typically follow rules and protocols to reduce perceived risks. As noted previously, through lack of clinical experience they fail to trust the evidence of the senses (‘seeing is believing’). Rather, the textbook example intervenes. In other words, what is ‘seen’ is firstly in the mind (the received illustration or description) and secondly in the perceived patient, specimen,
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or image. This appears to confirm Foucault’s notion that in the ‘gaze’, without the ‘saying’ or specific diagnostic language, it is hard to engage with the ‘seeing’, until one has mastered the summary perception of the ‘glance’, which appears to bypass the ‘saying’. However, experts, in spite of mastering the ‘glance’, may also ‘see’ what they expect to see, not what is there. ‘Saying’ then precedes ‘seeing’, or the 2 become unhinged, and the ‘glance’ is temporarily forgotten or overridden. Experienced doctors working with signs and symptoms in the visual field could then remind themselves of this paradox and set out to reeducate the sensibilities of novices, to describe precisely what they see and to tolerate ambiguity before rushing to judgement. The lesson at this point for medical education is first to cultivate appreciation for the image. The image may be an ‘informational image’ or ‘non-art image’22 but, again, it is closely noticed and appreciated before it is explained. Exploration of, or acute sensitivity towards, the image within the realm of the senses is the appreciative inquiry that precedes and enhances the rational inquiry of diagnosis. In Foucault’s terms, discussed earlier, we are now in the realm of the ‘glance’ (recognition) preceding the ‘gaze’ (interrogation of the symptom). Vigilance then forms judgement. Education for clinical vigilance (the work of the humanities) offers a basis for clinical reasoning (the traditional work of the sciences). This makes clinical judgement, especially under conditions of uncertainty, an ‘artistry’ prior to technical-rational mastery,17–19 where the expert can act as midwife or coach to the novice’s perceptions, educating an aesthetic sensibility as well as an ethical sensitivity. We draw attention to the link between sensibility and sensitivity to suggest that doctors should resist turning a medical image into a curiosity divorced from its human source. A programme developed in Weill Medical College, Cornell University sets out to sensitise the observational eye of the medical student, where ‘clinical diagnosis involves the observation, description, and interpretation of visual information’.4 Discussion of this study will serve to illustrate that while we do need to recognise the value of formal education of visual acuity for a medical curriculum, we also need to think carefully how we structure such learning. The Cornell method involves an education into close observation through collaboration between the medical school and a nearby art museum: ‘medical students first examine painted portraits, under the tutelage of art educators and medical school faculty. Then, the students examine photographs of patients’ faces and apply the same skill’. The intervention ‘appeared to help the students not



only in improving their empirical skills in observation, but also in developing increased awareness of emotional and character expression in the human face.’ This study claims that the skills of observation, description and interpretation of visual information ‘are rarely taught explicitly in medical school’, a function that a core module in the medical humanities might fulfil. While recognition and differentiation of normal and abnormal signs and symptoms of disease are considered in undergraduate education, this is not the same as educating the generic ability for close observation, which is assumed. In the Cornell study, the central issue of judgement is described simply as ‘how to look’. Students were asked to describe what they saw in paintings and photographs of faces in ‘precise terms’: ‘to distinguish primary, observable, confirmable visual information, from secondary, derived inferences.’ The objective was to increase ‘discernment’. However, the study suffers through abstraction from naturalistic or practice contexts, and remains at the level of ‘looking’, rather than ‘seeing’, where the authors consider ‘comments related to aesthetics’ as ‘off-limits’, thus missing an opportunity through a limited reading of ‘aesthetics’. Its focus is on the improvement of the technical skill of visual acuity and recognition, rather than an education for aesthetic engagement. Further, the process of judgement itself is not meticulously analysed, or anatomised. (See also Boisaubin & Winkler23 and Dolev et al.24) Why not get artists and doctors talking to each other about the way they make judgements in the visual realm in their everyday or ‘naturalistic’25 practices? (As mentioned in the Introduction above, the authors have in fact set up such a collaborative inquiry with 3 visual artists). The following summarises the proposals made thus far concerning education of clinical judgement in visual domains. Firstly, such an education can be made more explicit, or formalised, and not left purely to the tacit gaining of expertise through work-based apprenticeship, as traditional immersion in a specialty. Secondly, learning outcomes can be conceived in the affective domain concerned with appreciation of, and engagement with, informational images, and then moving to higher order outcomes, such as discrimination. Thirdly, achieving these outcomes depends upon the prioritising of percept over concept – focusing on what you see, not what you expect to see. Here, experts can reflect upon their own practices, specifically noting where concept may inappropriately precede and displace percept, and confounding circumstances such as saturation by images leading to fatigue and depressing attention. Such reflection should, in turn, inform the facilitation of learning in novices. Fourthly, where effective
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discrimination under conditions of complexity, ambiguity and uniqueness is the mark of expertise, novices can be made aware of the debate, summarised earlier, concerning the acceptance of levels of uncertainty in medical decision making as a resource for expert judgement, rather than a hindrance. This means rehearsing the paradox that experts make decisions based upon both propositional knowledge (evidencebase) and idiosyncratic, personal knowledge (practice artistry) with the aid of inherently Janus-faced heuristics.13,19 In the following section, however, we introduce a significant complication to these preliminary suggestions.



Imagination can enhance perception As noted previously, Foucault14 describes the general diagnostic ‘gaze’ as a simultaneous ‘seeing’ and ‘saying’. He goes on to say that this gaze is not interrupted by ‘obstacles erected to reason by theories and to the senses by imagination’. By ‘obstacles erected to reason by theories’, Foucault refers to the precedence of pattern recognition guided by heuristics over pathophysiological explanation, bringing together ‘observation and experience’. The latter part of Foucault’s statement, concerning ‘obstacles erected … to the senses by imagination’ is more problematic. So far, we have followed the traditional imperative to describe what we see, as the evidence of the senses, rather than what we think we see. Again, Foucault refers to this operation as ‘logic at the level of perceptual contents’. We will now divert from this logic, developing a model of discrimination in visual domains that paradoxically reframes the axiom of ‘percept before concept’, challenging Foucault’s notion that imagination may distort the evidence of the senses. We suggest that imagination can in fact enhance sense perception and that this is precisely how visual heuristics ‘work’, through the employment of an internalised store of metaphors. We suggest a deepening of Foucault’s rather naked description of the ‘glance’. In the visual domain, the ‘glance’ is not just a ‘seeing’ but is also a ‘saying’. Its informative language, however, is primarily visual – metaphor as image. In a series of seminal texts drawing on poetic images of the 4 elements, science historian Bachelard26–29 argues that imagination precedes and prepares perception. Depth of perceptual capability is enhanced through education of the imagination, or the provision of a metaphorical or imagistic language that informs perception. Bachelard’s personal preference for a storehouse of informing and vivifying metaphors derives from study of imagistic poetry. However, his method
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can be generalised to visual disciplines, or to the humanities as a whole. He argues that the internalised image or metaphor serves to educate attention and we subsequently see the world in an enhanced manner, in a second and deeper seeing or appreciating (a re-cognition), where the ordinary becomes the extraordinary. We have described this as an educated ‘seeing’ (a sensibility), rather than a naı¨ve ‘looking’. The work of the senses is now positively enhanced as a ‘cultured’ seeing, where a specialised, descriptive language educates perception. An example, often lampooned because it so easily becomes inflated, concerns the language of wine appreciation.30 The point of this language, such as ‘dry peach with smoky pear and lemon’ (describing a Californian Viognier), is to allow vivid metaphor to inform or educate the naı¨ve senses (in this case smell and taste). This enhances the experience through development of discrimination between qualities of wine. Vivid resemblance then informs and shapes judgement. This is easily demonstrated in pathology, dermatology and radiology. For example, pathology is renowned for its food metaphors – ‘strawberry gallbladders’ and ‘sago spleens’; radiologists talk of ‘apple core lesions’ and ‘spoke wheel’ appearance carcinoid; dermatologists of ‘lichen planus’. We return to Foucault’s insight that ‘seeing’ and ‘saying’ are 2 sides of the same diagnostic coin, but here the ‘saying’ is already visual. Given that doctors must educate, and be educated, in visual acuity and beyond to discrimination and judgement, can they learn from visual artists, whose education has focused solely on discrimination through the eye? Medical experts in the visual domain can be described as connoisseurs of informational or non-art images. When scientists need aesthetically arresting images, especially for the covers of large circulation journals such as Nature or Scientific American, they will often ‘enhance’ such images through photographic trickery.22 Frankel,31 a photographer who is also artist-in-residence at the Massachusetts Institute of Technology, has described her collaborations with scientists such as polymer chemists, where she rephotographs their original material in such a manner that the scientists look at their material in a new light. This returns us to Bachelard’s26–29 thesis, that the preparatory metaphor or image sensitises. When Frankel artistically enhances images through colour, definition and tone, she educates the eye of the originators of these images, so that they see effects they had not previously noted, leading to further investigation and research. In other words, the artist produces a virtual image that educates the attention of the scientist. For the artist, an aesthetic judgement is made to alter the
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quality of an original image as an act of connotation. For the scientist, a technical judgement is made that is ‘prepared’ by the prior aesthetic judgement of the artist, as an act of denotation that is enhanced by the prior act of connotation. This offers an interesting model for clinical judgements in visual domains, where the specialty expert now assumes the role of ‘artist’ and the novice the role of ‘scientist’.



Judgement informed by tacit visual script We have described how the imperative to stick with percept prior to concept in clinical judgement in visual domains should be reframed through the recognition that prior exercise of imagination potentially enhances perceptual judgement. Hence the value of visual heuristics. We have also warned that such heuristics can work in the opposite direction, to confound judgement, returning us to the typical mistake of the novice who confuses expectation with reality. However, we see great value in imagination vivifying perception and would argue that a full elaboration of this paradox is essential to the teaching and learning of clinical judgement in visual domains, leading us to recommend the judicious use of visual heuristics. We have drawn on Bachelard’s model of a preparatory imaginational ‘frame’ that educates attention, and have noted that the contents of this internalised frame are metaphors and images such as elaborated natural referents – the working material of artists and writers. Such elaborated referents may also be offered in an externalised ‘frame’ such as Frankel’s aesthetically enhanced scientific informational images. In this final section, we briefly explore the possible mechanics of the internalised cognitive ‘frame’. We draw on work in cognitive psychology that models the process of clinical decision making as a transition from novice to expert judgement, with particular reference to tacit knowing as a basis to expertise as practice artistry.17–19 Structured experience in medicine leads to the accumulation of tacit knowledge as elaborated illness and patient ‘scripts’,16 symptom ‘instances’,32 or narrative case stories,33,34 that come to inform and enhance clinical judgement. This literature, however, focuses largely upon how such scripts inform cognitive reasoning rather than affective judgement. To the novice, expert judgement appears to be intuitive. Hall5 suggests that ‘intuition is an inescapable part of decision making in medicine’ while ‘intuitive decision making is more likely to occur particularly under conditions of uncertainty’. ‘Intuition’ is, however, a word that raises the hackles of rationalists and positivists, who give it the same status



as guesswork, anecdote and personal opinion. Polanyi35 challenges this view in his account of ‘tacit knowing’. Avoiding an invocation of ‘intuition’, Polanyi describes how scientists build up ‘personal knowledge’ that resists verbalisation yet informs action, through what Reber36 describes as ‘attentive immersion in the subject matter under consideration’. Prawat37 describes such ‘immersion’ as the basis to forming a mental organisation or structure necessary for effective action in particular situations. Such structures are positively modified and deepened through meeting ‘impasse’ situations in problem solving that stimulate innovation. We describe this in the visual domain as an arresting aesthetic engagement with sign or symptom offering ‘education of attention’. Immersion over time allows one to induce the underlying structural forms to action, where perception now grasps or appreciates a configuration holistically. Paradoxically, when asked to explain the process of judgement, the expert is unable to do so, as the informing structure to the act remains tacit,16 yet the expert is clear that an informing pattern has been recognised, even under conditions of ambiguity. How knowledge is acquired and represented (epistemology) has conventionally been studied in psychology as a problem of the rational mind, and not of the ‘nonrational’, a term Reber36 uses to describe Polanyi’s ‘tacit’ dimension. Reber describes work developed since the 1970s in empirical examination of how complex knowledge may be acquired or processed out of conscious awareness, using sophisticated experimental design to test how well subjects learn a previously unmet, rule-bound piece of knowledge such as an artificial grammar. In the acquisition of large amounts of complex information that may be utilised in thinking, rules by which the knowledge is organised are generated, but such rules are not explicitly recognised. Tacit rules and codes are then found to govern complex information processing. The surprising consistency of facial recognition is an everyday illustration of this point, and demonstrates that a cognitive rule can be visually coded. Reber notes that cognitive psychology up to the 1970s was dominated by the notion that ‘humans are rational and logical and they reach conclusions and make decisions based on coherent patterns of reflection and analysis’. However, ‘during the 1970s … it became increasingly apparent that people do not typically solve problems, make decisions, or reach conclusions using the kinds of standard, conscious and rational processes that they were more or less assumed to be using.’ Reber argues that people are neither necessarily rational nor irrational, but rather ‘a-rational’.
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In summary, for experts, judgement is not consciously articulated, but remains tacit. Structures or rules that are a-rational inform, or constitute, the ‘artistry’17 of practical or procedural knowing.18,19 Kanheman et al.38 confirm that doctors make judgements out of the boundaries of reason, but that these judgements could not be called ‘irrational’. Their heuristics were simply not entirely consciously mapped out or recognised in full – they were utilising tacit knowing or implicit mentation. Such tacit rules positively prepare perception in the same manner as we have detailed for a specialty’s ‘in-house’ store of informing and enhancing metaphors. Indeed, we suggest that tacit rule and enhancing metaphor are interwoven in the affective domain, where ‘seeing’ and ‘saying’ share a common root.



Conclusion There is a vital aesthetic dimension to clinical judgement. This dimension is neglected in the medical education literature. Clinical reasoning has been well documented as a technical issue informed by contemporary cognitive psychology, and as an ethical issue, informed by both philosophical and narrative approaches to bioethics (a traditional concern of the medical humanities). Where clinical reasoning in visual domains involves sense-based discrimination, leading to judgement or diagnosis, we see an aesthetic process at work that is also of direct interest to the medical humanities. Formal education for such an aesthetic approach to practice ‘artistry’ is neglected, where generic capabilities such as close attention are assumed, and specific (specialty-based) discrimination is left to develop through experience. We describe a framework for such education that may be formally detailed as learning outcomes in the affective domain, structuring an acceleration or ‘hothousing’ of the transition from novice to expert status. Such a reflective education agenda must creatively face paradoxes. For example, novices diagnosing from medical images typically misperceive by saying what they expect to ‘see’ rather than what they actually see. However, experts may also do this, suggesting a need for continuing ‘education of attention’. Secondly, visual heuristics, such as ‘shortcut’ diagnoses based on pattern recognition through natural referents (‘strawberry gallbladder’), present a dilemma. They can both aid and hinder diagnosis, where the natural referent, as striking metaphor, now becomes concept, displacing the percept or what is actually seen. However, we argue that there is a case for imagination ‘preparing’ perception through employment of
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vivid metaphors and similitudes. This can offer an enhancement of discrimination, rather than inducing a misperception. Here, we reject Foucault’s contention that imagination may mislead perception. We accept his description of the ‘glance’, a qualitatively different form of the diagnostic ‘gaze’, as an encompassing and rapid judgement based on pattern recognition, and have developed this. We call this sense-based way of knowing ‘abduction’ (after Peirce), to distinguish it from induction and deduction.12 A further paradox medical educators must face in the arena of facilitating learning of clinical judgement in visual domains, is that of experts using both idiosyncratic heuristics (practice artistry) and protocol-driven practices (technical-rational mastery), where these approaches seem to be contradictory. We recognise this as a facet of medicine’s inherent uncertainty, especially in the face of complex, ambiguous and unique material, where novices need to develop not only tolerance of ambiguity but also reflexive understanding of practice artistry. We summarise a well documented rationale drawn from contemporary cognitive psychology that describes expertise in terms of cumulative tacit knowledge informing practice artistry. Where such models describe the accumulation of narrative-based and ‘instance’ (template)-based diagnostic ‘scripts’, we suggest that such scripts may be stored as metaphors informing and vivifying visual heuristics. We describe such clinical expertise as ‘connoisseurship’ of informational images, in a tradition that can be traced back to Leviticus. Such connoisseurship is a particular form of knowing, open to educational enhancement, as an aesthetic sensibility informing practice artistry. While we have concentrated on the visual, the argument for connoisseurship translates readily to the other senses.
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