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Concept of the paper

This paper explores the concept of mise-en-place, a form of knowing that is universally understood in the culinary world. Yet this term and its implications seem unfamiliar in other professions. The paper examines how insights into the practices of work can be shared between apparently unrelated disciplines. We ask what the worlds of science and medicine can learn from the practices of the kitchen and its educational structures for chefs and cooks as they train - and vice versa. 
[bookmark: _GoBack]Experimental science and clinical medicine have ‘ways of doing’ that are essential to their success. Those entering such professions are expected to recognise, learn and conform to these ways. These include safe and effective working in a research or teaching laboratory in chemistry, physics or molecular biology, or a medical setting such as an operating theatre, radiology department or clinic. Such environments are potentially hazardous, vulnerable to error and prone to contamination, and the work involves high stakes for all concerned. Everyone is expected to ‘know the rules’ and behave appropriately. Yet this knowledge of ‘doing’ is seldom named, acknowledged or taught. The ‘rules’ are not always evident, and expectations of doing, of how to perform and act, are seldom made explicit.
Such ‘doing’ is the knowledge of the body and the hand rather than abstracted knowledge of scientific facts (Kneebone, 2019) As such it often occupies a lower place in a hierarchy of forms of knowing. In this paper we contest this view of doing, arguing that such knowledge is in fact central to the successful completion of the aims which science and medicine set out to achieve (discovering new knowledge, making sick people better). Yet in many cases the acquisition of this form of knowing is assumed rather than ensured. Students in particular can struggle to internalise it, especially in the early stages of practice when much is unfamiliar.
If science and medicine are seen (especially by those outside such professions) to be primarily about the acquisition of disembodied knowledge and abstracted facts rather than performative skill, the relevance of procedural knowledge may be unclear. Yet anyone can recognise that a surgical team needs high levels of safety, situational awareness, dexterity and the ability to respond to the unexpected - all things which cannot be learned from books alone. Similar issues apply in a science laboratory, where much depends upon meticulous, replicable practices based on precision, attention to detail and awareness of others. In addition to the need for individuals to acquire such skills, scientists and clinicians must become part of communities of practice where membership depends upon the ability to ‘do’, not only upon factual knowledge (Lave & Wenger, 1991).
Gastronomy is an amalgam of procedural rigour (ensuring consistency and reproducibility in scaleable quantitates and with tight deadlines), creativity and art. It is widely recognised that skilled chefs require high levels of craftsmanship, dexterity, co-ordination and the ability to respond to the unexpected. Cooks and chefs do not spend years learning about food before working with it professionally - theirs is a practical discipline, acquired through years of practice under varying degrees of supervision and guidance and through participating in communities of practice that require all members to conform to expectations. From the earliest stages of training, cooks and chefs must learn to work within systems which ensure that teams (including novices) work effectively together, avoiding contamination and developing the efficiencies upon which successful food creation depends. This is recognised to be an embodied knowledge, rooted in the ability to choose, prepare, shape and transform physical ingredients within the complex social settings of the kitchen and the dynamics of the front of house. 
Despite these similarities, chefs, scientists and clinicians seldom have opportunities to explore parallels between their fields or to cross-fertilise their insights and ways of knowing. This paper describes one such collaboration and speculates about the value of further cross-disciplinary enquiry.
  
Background
This project began when two of the authors (RLK, a surgeon and JY, a chef) met in 2017 at an engagement event led by RLK and entitled ‘Thinking With Your Hands’. Craftsmen, performers, clinicians and scientists convened at the Art Workers Guild in London to share their perspectives of ‘doing’ across diverse disciplines (Kneebone, 2017). Each brought examples of their work, illustrated by tools and materials from their workplaces. After observing multiple instances of workplace expertise, JY observed that in culinary terms, almost all these experts showed an awareness of mise-en-place. Yet the term itself proved unfamiliar to almost everyone in the room. This led to further encounters (see below). 
Many chefs aver that the quality of performance depends on mise-en-place. This culinary concept ensures that everything required is ready to hand and that necessary preparation has been carried out in good time. Yet mise-en-place goes beyond the physical actions of putting things in place and ensuring a well-regulated workplace. It is a way of thinking and doing which values orderliness, professionalism and respect for materials and colleagues. It encapsulates a commitment to high-quality reproducible work.  At an operational level, this is expressed through practical procedures, such as the use of checklists and other articulations of process. At a more philosophical level, mise-en-place is a condition, a state of readiness, a ritualised alignment of inner and outer environments which requires mindfulness and deep concentration  (Burkeman, 2014). It combines attention to detail with a capacity to perceive the big picture (Molyneaux, 2014).
For other writers, mise-en-place implicitly embodies an ethical stance and an approach to one’s work. Resources are precious; space is precious; self-respect and the respect of others are precious too (Charnas, 2016). Mise-en-place encapsulates a disposition, a way of working which recognises individuals’ need to take responsibility for their physical working space (their knives, implements, ingredients and tasks) but also the systems within which they work and with which they must conform - getting elements ready in advance, knowing where previously prepared items are stored and how to access them when needed - and the social relationships of the workplace. 
A good grasp of mise-en-place is seen as an essential attribute of a trainee cook or chef. Great store is laid on this acquisition in culinary schools, where proformas for planning menus are introduced from the outset and where learners are expected to develop a deep familiarity with the system within which they aspire to work. We therefore set out to explore whether the concept of mise-en-place had resonance in the worlds of science and medicine. 

Exploratory work
The following section describes a one-day interactive event designed to explore the applicability of mise-en-place within widely diverse fields of practice. This was an inductive approach which sought to identify resonances across disciplinary boundaries rather than to test a specific hypothesis. The following account is descriptive rather than quantitative, using thematic analysis as a means of ‘identifying, analyzing and reporting patterns (themes) within data’ (Braun & Clarke, 2006) and highlighting areas for further exploration. 
The event brought together a chef and gastronomic researcher (JY), a molecular biologist from Imperial College London (KF), a domiciliary specialist wound care nurse from Switzerland (BK) and the two project leaders (RLK, a surgeon and educator from Imperial College London and CS, a nursing and educational academic from Switzerland). 
The event took place over one day at Kitchen Theory in London, a gastrophysics and multisensory research kitchen established and directed its Chef Patron (JY). To illustrate the principle of culinary mise-en-place chef first demonstrated the process of preparing and cooking a fish within his kitchen environment, explaining and illustrating the preparation and thinking involved. The wound care nurse then demonstrated how she sets out material and equipment for dressing a patient’s wound at home, and the molecular biologist laid out and demonstrated her use of pipettes, sample tubes and other equipment used for DNA analysis in her laboratory. Prompted by these enacted processes, discussion between all the participants explored areas of similarity and difference in the ‘doing’ of expert work. Demonstrations were video-recorded and discussions captured with audio recording equipment. Additional interviews were conducted by CS and RLK after the event. Demonstrations and interviews were reviewed and passages transcribed verbatim. A two-minute video was edited from the video footage [https://www.youtube.com/watch?v=9vPsuNF7qTQ]. Themes were identified through iterative readings and discussion.
Initial insights to emerge from these demonstrations revolved around preparation, hygiene, safety, efficiency and the use of space. For a chef, hygiene is crucial in his or her daily work. Design, layout and use of the kitchen areas are essential to prevent potentially contaminated items coming into contact with raw materials that will not be heat treated. If this is not a first priority in a kitchen, contaminated food can harm the guests and destroy the reputation of the restaurant. The chef showed how deeply-engrained practices from his training ensure a safe working environment for preparing each fish, regularly cleaning his work surface with alcohol disinfectant as he worked. At frequent intervals he verified the cleanliness and positioning of his instruments. Interestingly, he used no gloves – partly to get a good grip, maximise haptic sensitivity and his own safety when filleting, and partly to avoid complacency and maintain his focus on cleanliness. 
For BK the wound nurse specialist, hygiene is similarly crucial. If she neglects fundamental principles, she puts both her patients and herself at risk. As a domiciliary nurse she often has to provide care under difficult conditions – in a dirty flat, for instance, or where animals are present. Central to this is an awareness of context. As with JY the chef, a key step (after cleaning the surface with disinfectant liquid) is to divide her working space into clean and non-clean areas, ensuring that there is no cross-contamination. As with the chef, she deliberately avoids wearing gloves but uses a “no-touch” technique, explaining that gloves can give a false sense of security and lead to inadvertent contamination though lack of attentiveness.
The molecular biologist (KF) works with human genetic material, often analysing tiny samples of rare tumors from patients who have since died. If such samples become contaminated with her own genetic material (from sweat, for instance) irreplaceable tissue will be lost. As with the wound care nurse and the chef, she has to maintain her working surface by continually monitoring for cleanliness. In this case she does wear gloves, although like the nurse she is aware that doing so may give a misleading sense of security. 
Safety is critical for all disciplines. Gawande’s seminal work in applying checklists to surgery has demonstrated major success in improving patient safety (Gawande, 2009). A continual awareness of mise-en-place assures that safety procedures are recognised, understood and complied with. This is especially important in areas where contamination may be impossible to detect visually during the performance of the procedure, such as the operating theatre. Safety is also ensured by each expert having a very clear sense of where and in what position potentially hazardous equipments or materials (including sharp instruments or potentially infected samples) might be, allowing experts to develop an inbuilt sense of the local environment in which they work.
For all participants, an awareness of mise-en-place makes working more efficient, as each process must be fully thought through. Only by having a clear sense of the intended aim can professionals respond appropriately to the unexpected, developing the adaptive expertise that characterizes expert practice (Bereiter & Scardamalia, 1993). Embodied knowledge and experience, stored in long-term memory, augments bodily responses and intuitions which often precede reflexive action (Ignatow, 2007). 
Initial points of comparison are presented in Table 1. 

Implications
In one sense all this seems self-evident – after all, every professional has to set out and control the space in which they work. In another sense, however, using the term ‘mise-en-place’ makes practices explicit that may have been hidden or poorly understood. Naming something gives it shape and substance, bringing the invisible into view. A term such as ‘mise-en-place’ draws attention to the importance of preparing and maintaining one’s work space, of taking responsibility for what goes on within it, and of remaining aware of underlying principles such as hygiene, safety and efficiency. 
Participants in our exploratory study were surprised to discover the extent of the similarities between their apparently unconnected worlds of practice, as well as recognising differences in training. KF the molecular biologist described how, as a junior scientist in the laboratory, she had been told what to do (and admonished if she failed to do it) but without a rationale for how and why. It was only much later that she came to understand the logic behind procedures she had learned by rote.
This event prompted our participants to reflect upon the value of describing their own working processes to professionals outside their field, something they are seldom called upon to do. The molecular biologist, for example, explained that while she is accustomed to presenting the scientific findings from her work to colleagues and to members of the public, she is scarcely ever asked about the processes of that work or the tiny details of her laboratory practice. This resonates with Bourdieu’s concept of habitus and field, where group culture and personal history shape the actions of an individual and the expectations of working in that environment (Bourdieu & Wacquant, 1992).

This collaboration has demonstrated that there is much to learn from culinary practice that is not directly about food. It builds on an ongoing collaboration between Kneebone and The Fat Duck, another prominent UK restaurant team, which explored the experience of diners and the care which the front-of-house team provided (Kneebone, Lancet 2017). The present work further highlights the value of conducting an enquiry across disciplinary boundaries rather than being confined within one of them. This exploration laid the groundwork for a larger-scale Symposium entitled The Art of Performing Science: analogies across disciplines (Yorke, 2017). This brought together over 60 leading experts from multiple domains including scientific and clinical fields (synthetic chemistry, engineering, bioscience, space research, robotic surgery and orthopaedics), museum curation and conservation, and the visual and performing arts. A presentation of the culinary mise-en-place work outlined in this paper provided an instance of cross-disciplinary enquiry (Kneebone, Schlegel, & Spivey, 2018).

Conclusions
There is untapped potential for individuals in a domain of practice to learn from those in another, reflecting on the individual habitus which is acquired through participation and imitation. This includes the impact of a professional milieu, where individual experience and opportunities have positive and negative characteristics (Bourdain, 2000; Bourdieu & Wacquant, 1992; Damrosch, 2007)
Using mise-en-place as an example, we have shown the perceived value of such collaboration to wider communities. The Art of Performing Science Symposium showed that examining working practices across disciplines and exploring processes and procedures can result in fresh thinking, prompting experts to reflect on their practice in unfamiliar ways.  As a next step, cross-disciplinary collaboration could be implemented in various curricula to take advantage of the diversity of different professions. 
This can be a two-way process. Already we have started to identify areas where the practices of science and medicine might prompt new ways of thinking about culinary practice. Examples include ways of handling costly or scarce materials, developing and documenting new procedures, avoiding contamination and ensuring precision and replicability of processes. 
There is interesting potential for interprofessional learning here - for example, for university science faculties and medical schools to collaborate with culinary schools and training kitchens with the intention to learn from one another’s practices. Most recently we have established The Chemical Kitchen, a three-year funded project at Imperial College London led by Kneebone, Youssef and Spivey in collaboration with the Basque Culinary Centre. Starting in February 2019, undergraduate chemistry students at Imperial will learn culinary techniques and concepts (including mise-en-place) from expert chefs, who will in turn learn laboratory skills with synthetic chemists. By documenting this process of mutual discovery and mining the vocabularies of experts outside our own disciplines we hope to generate new insights that can benefit us all.

For us, mise-en-place is a concept which reaches far beyond the culinary world. It encapsulates a disposition, an approach to expert work that is both phsycial and philosophical. Our aim in this paper has been to draw attention to the value of cross-disciplinary collaboration based on such principles and to prompt discussion about how best to break down the silos which often impede such interaction. We have already taken preliminary steps within the worlds of science, medicine and the visual and performing arts. Our invitation now is to the culinary community to share its expertise more widely.
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