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	  Chapter introductions

			 

			Chapter 1
Conscious ignorance

			Developing a beginner’s mind

			‘You shall no longer take things at third or second hand, not look through the eyes of the dead, nor feed on the spectres in books. You shall not look through my eyes either, nor take things from me, you shall listen to all sides and filter them from yourself.’

			These words from Walt Whitman launch an exchange of ideas with Leonardo in a way that he would have wanted, predicated on a commitment to adopt, as he did, ‘a beginner’s mind’, to break up our familiarities and to question what we think we know and believe. This first chapter is not only an introduction to Leonardo and his long-ago lifetime, it is also a prelude to the way we think about the present, lifetimes to come and our own learning.

			 

	  Chapter 2
Regaining wonder

			Developing the fuel of enthusiasm

			‘There arose in me two contrary emotions, fear and desire.’ Using Leonardo’s words about standing at the threshold of a cavern – and his subsequent painting Virgin of the Rocks – as an anchor, this chapter explores the way curiosity might lead the way to wonder.

			We explore Montaigne’s description of diversive curiosity as ‘learning scatteringly’ and trace how such foraging for knowledge and experience might evolve into encounters with unexpected meanings. Knowledge fuels understanding, wonder fuels curiosity, and as Montaigne said: ‘Wonder is the foundation of all philosophy, inquiry its progress.’

			 

	  Chapter 3
Perfecting attention

			Developing a sensory approach

			This chapter focuses on Leonardo’s obsessive noticing: ‘If you wish to have a sound knowledge of the forms of objects, begin with the details.’ It’s about how he came to be, in Nicholl’s words, ‘a writer-down of things, a recorder of observations, a pursuer of data, an explorer of thoughts, an inscriber of lists and memoranda’ – and then there were the hundreds of drawings, plans and maps. 

			As well as noticing and recording, Leonardo analysed and imagined. He was interrogating reality through his senses, marrying the concrete and the abstract, the intuitive and the cognitive, pursuing what Simone Weil calls ‘the formation of attention’. It’s a chapter about the importance of real experience

			 

	  Chapter 4
Unnecessary Beauty

			Developing the dialogue across disciplines

			The Scottish physician William Hunter believed that Leonardo was ‘by far the best anatomist and physiologist of his time … the very first who raised a spirit of anatomical study and gave it credit’. Nicholl recognises in Leonardo’s drawings of the human body not only a precision and accuracy but also a ‘modulation’ or a dialogue between the visionary and the practical. An ability to uncover an ‘unnecessary beauty’.

			Leonardo’s knowledge of science, geography, mathematics, architecture, optics, music and so on illustrates perfectly his drive to find the microcosm in the macrocosm, learning to become a matchmaker across fields of study – and to open the gates between the conscious and the unconscious. And of course, he urges us by implication to do the same.

			 

	  Chapter 5
Thinking aside

			Developing a metaphoric perspective

			‘Everything proceeds from everything, and everything becomes everything…’ Leonardo believed in the laws of continuity. Modern scientists make a similar point about flashes of insight and explosions of likeness: ‘There are no such things as separate parts in reality, but instead only intimately related phenomena so bound up with each other as to be inseparable.’ Thinking in this way leads to the possibility of approaching and understanding ‘here’ in terms of ‘elsewhere’ – looking for patterns and finding connections in a world that is tantalisingly open to interpretation. 

			All of this invites metaphors into the conversation, with their potential to simultaneously clarify and make strange, the way they allow us to explore ‘associative networks of understanding and embrace the shifts and detours of unfolding knowledge and open the doors to hidden analogies’.

			 

	  Chapter 6
Negative capability

			Developing productive frustration

			The title of this chapter comes from a letter from John Keats to his brother in which he urges an acceptance of life’s ‘uncertainties, mysteries and doubts’ because they are of far more use than ‘fact and reason’. We should beware, Keats says, not to ‘unweave the rainbow’. Clive James adds to this with his comment that ‘distractions are the stuff of life’.

			Leonardo’s take on these ideas is bound up in his ‘sfumato’ technique – his blurred boundaries and elusive edges. This is a technique that carries with it the idea of constructive ambiguity – the power of the undefined limit. Life can be difficult and frustrating, but confusion and uncertainty can also offer a fresh perspective.

			 

	  Chapter 7
Unfinished perfection

			Developing sustained irresolution

			The last word in Leonardo’s final notebook is ‘etcetera’. He had more to say and do. The word tells us that he was less concerned with endings than he was with beginnings. We argue that Leonardo’s life is dominated by the word ‘torsion’ – a twisting, re-examining and constant rethinking of experience that rarely reaches a last-page conclusion. It’s about adapting, adjusting and continuing the search. 

			Leonardo’s life and work is an illustration of how we learn about the world, how it is a process rather than a project with a preordained ending. That process never stops. The former National Theatre director Nicholas Hytner said of his work in the theatre that ’you start with a vision and deliver a compromise’. Throughout his life, Leonardo resisted succumbing to such a compromise – hence the several beginnings but the very few ends.

		

	
	
	  Chapter 1 

      Conscious ignorance
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			Portrait of a Man in Red Chalk (believed to be a self-portrait); Biblioteca Reale, Turin

	   

	  Look at that face. What does that intense stare aimed somewhere over your shoulder say to you? We are not confronting Leonardo with queries about his achievements; he is confronting us about ours. Engaging with that 500-year-old face that hovers just behind the faces in his paintings reminds us that the constantly questing Leonardo asks us to probe our opinions more thoroughly and test
our preconceptions more surely.

			 

			What did Leonardo mean by…?

			I am fully aware that my not being a man of letters may cause certain presumptuous people to think that they may with reason blame me, alleging that I am a man without learning.1

			 

			Assertive ambiguity

			In May 2008, a small group of art experts met secretly in the conservation studio at London’s National Gallery to view a ‘lost’ Leonardo da Vinci painting, Salvator Mundi. Rediscovered and renovated by Dianne Dwyer Modestini in 2006 it caused, and continues to cause, much excitement and controversy. Martin Kemp, the emeritus professor of the history of art at Oxford University, was one of this select National Gallery group. He was cautious, but in the end, made a series of comments that provide us with our starting point2 for this extended encounter with Leonardo and what we might learn from him about learning itself. As he entered the studio where Salvator Mundi was displayed, Kemp felt that ‘the painting was asserting its presence … even before I approached it, the image was confronting me before I could confront it’. This goes some way to describing our relationship with Leonardo: a feeling that he has confronted us in the 21st century rather than that we have set out to question him. In Kemp’s first moments with the painting he felt ‘a vibration’ which confirmed almost immediately for him that the ‘signs of Leonardo’s magic (had) asserted themselves’. At the heart of that magic is the ‘teasing ambiguity’ of Christ’s facial features – a gaze that is ‘assertively direct but removed from explicitness’.3 

			While Leonardo’s Mona Lisa is the most famous painting in the world, and The Last Supper perhaps the second most famous, Salvator Mundi has turned out to be by far the most expensive. Charles Nicholl says that Leonardo’s Mona Lisa is more than a visual phenomenon: it provokes a mental atmosphere; it is more than a depiction of light and shade; it is a mood, an ‘autumnal suffusion of transience and regret’.4 The art historian Sydney Freedberg calls the painting ‘an image in which a breathing instant and a composure for all time are held in suspension’.5 This feeling of a ‘breathing instant’ is echoed in Matthew Landrus’s description of The Last Supper as having ‘a sense of proportional commotion and orchestrated noise’.6

			When Salvator Mundi, or the Mona Lisa – or any of Leonardo’s paintings – confront us, we encounter not just the unknowability of those faces; we also catch a glimpse of the face that we sense lies behind those faces – Leonardo himself. The riddle and spiritual depth implied by the gaze of Salvator Mundi, or the elusiveness of Mona Lisa’s half smile, or the wave-like gestures and undercurrents of The Last Supper somehow combine to suggest – and at the same time hide – the face of Leonardo. A face like the drawing that begins this introduction – that is, ‘assertively direct’ and at the same time ‘teasingly ambiguous’.

	    

			The dialogue between experiment and theory

			We began with what Leonardo is probably best known for – his paintings. More and more, however, he is thought of as the first true scientist. Unlike a contemporary scientist, however, he didn’t share his observations and discoveries. He was not a collaborator. Nor did he get round to publishing his findings. There were no patents to apply for in his time; consequently he needed to keep his knowledge to himself to protect his marketability, not only as a creative artist, but also as an engineer, architect, anatomist – and scientist. In the 21st century, openness is a key feature of the way science thrives and develops. Leonardo’s secrecy has led to later scientists underestimating his importance – minimising the role he played in the history of science:

			Before Copernicus or Galileo, before Bacon, Newton or Harvey, he uttered fundamental truths the discovery of which is associated with their names. The sun does not move. Without experience there can be no certainty. A weight seeks to fall to the centre of the Earth in the most direct way. The blood which returns when the heart opens again is not the same as that which closes the valve.7

			More than a century before Galileo, Leonardo began ‘the dialogue between experiment and theory that would lead to the modern Scientific Revolution’.8 Centuries before Darwin set sail, Leonardo was studying geology and fossils in the belief that, as he himself put it, ‘necessity is the mistress and the teacher of nature … it is the theme and the inspiration of nature, its curb and eternal regulator. The necessity is the need to stay alive – it is the catalyst for the evolutionary process.’9

			Clearly he was close to seeing the principles of evolution. He also understood and articulated the principles that would in later centuries come to be called inductive reasoning, and the role of experimentation in elucidating the general laws of nature.

			He was among the first to deconstruct complex mechanisms and make separate drawings of each element. Likewise, in his anatomy drawings, he drew muscles, nerves, bones, organs, and blood vessels from different angles, and he pioneered the method of depicting them as multiple layers, like the transparencies of body layers found in encyclopedias centuries later.10

			 

			Eclectic brilliance

			It’s probably an understatement to say that Leonardo’s mind was overstocked. He immersed himself in every specialised discipline and direction that he could find, often all at once. He took up an extraordinary range of interests and then abandoned almost as many. His was an eclectic brilliance; he dipped his mental brush into a whole range of subjects. His ‘personality combined perfectionism with a love of experimentation and an enthusiasm for perhaps too many things’.11 He was restless; he delayed; he rejected the idea of a default solution, or a standardised notion of excellence – of the sort that might have been expected by patrons and fellow artists alike. He was guided by the belief that: ‘Iron rusts when not used, and water gets foul from standing or turns to ice when exposed to cold, so the intellect degenerates without exercise.’12

			He didn’t hang about. He was very hard to keep up with. It is not simply that he assembled scrapbooks or notebooks full of ideas or that he used these as working archives or initial proofs for works in progress.13 His notebooks – his secretive filing system – went much further. He interrogated the beliefs and conventions of his time, the pervasive frames of reference that governed the way his contemporaries thought and lived. He blurred the boundaries between art, engineering, anatomy, maths and science – between reality and fantasy, experience and mystery, between objects and their surroundings. 

			The notebooks suggest some answers; but more than that, they overflow with questions. Leonardo constantly embraced uncertainty. He was a perfect example of Bill Watterson’s assertion: ‘The truth is, most of us discover where we are headed when we arrive.’14 Or Montaigne’s assertion that ‘only fools make up their minds and are certain’15 – which is why, perhaps, he left so much of his work unfinished. 

			 

			The temptation of the horizon

			Hayek16 makes the point that in broad terms there are two sorts of intellectual: those who are seen as the master or the authority on a particular subject, and those who toy with problems – ‘puzzlers’. Leonardo was as much, if not more, the latter rather than the former, but his breadth of interest was anything but superficial. When his notebooks were eventually understood and read (as late as the 19th century) he emerged as a groundbreaking anatomist, architect, artist, botanist, designer, engineer, geologist, musician and scientist who had made discoveries that were not fully appreciated for centuries. He became the very definition of a Renaissance man and – as Kenneth Clark famously described him, ‘the most relentlessly curious man in history’.17 Even the way that his questions are framed in his notebooks suggests an open – even innocent – mind at work. There is a terse clarity and practical precision to their diversity. ‘The moon is dense; anything dense is heavy: what is the nature of the moon?’ Or this beautiful expression: ‘Between the sun and us is darkness, and yet the air seems blue.’ Nicholl comments insightfully on this entry: ‘The words are pared back to the quick; it is a statement of lucid simplicity into which lucid scientific questions are folded.’ 

			If we can sense, like Martin Kemp when he first encountered Salvator Mundi, the ‘temptation of the horizon’18 in the smoky ambiguity of Leonardo’s paintings, then we can feel it even more in those notebooks – his working archives. They are a complex map not so much of his feelings – he kept those to himself even when writing in code – but of his observations and questions. He kept what he felt, as opposed to what he thought, in its ‘own cupboard’.19

			Leonardo wanted to know about everything that could be known, and he gave this self-imposed quest his full brilliance. It is that brilliance that confronts us now through his paintings and notebooks. Leonardo’s assertive gaze – half concealed behind ‘the nebulous smoke’20 of his paintings and the mirror-writing of his notebooks – serves to challenge our own curiosity about his life and to appreciate fully the magnitude of his perceptions and talents; his abiding ability to marry the passionate and the dispassionate – his inner life with the life around him; what his society required and what he was personally driven to do.

			In the end Leonardo refused to ‘seize and freeze’21 on a final approach or conclusion – in his paintings or in any other discipline. He knew what the world thought and expected of him, but he chose his own path.

			Our efforts and endeavours in this book to hear what Leonardo has to say to us about learning will inevitably abbreviate and reduce his lateral learning legacy. Synthesis is pretty tricky. Interestingly, although he did express scorn for those who try to take shortcuts – ‘the abbreviators of works do injury to knowledge and to love’22 – he himself also tried to simplify and unravel complex principles throughout his life, relentlessly taking notes on what he observed, striving to appreciate reasons, causes and principles. It can be seen in all of his investigations, observations and notebook records: a profound feel for nature’s patterns and crosscurrents, and a striving to find a deep connected unity. His notebooks are not simply a representation of the world he saw, but an attempt to manipulate it. He inspected in order to invent.23 He wanted to flood his and our ‘dark chambers with light’.24

			As we said earlier, Leonardo never seemed particularly interested in sharing his insights. His instincts were certainly not those of a teacher, at least not in the sense that he wanted to add to our database of knowledge. He left many of his attempts to codify his thinking and organise his discoveries unfinished, as if the rushed pursuit of the next big thing took him away from his last passion. He seemed to be far more interested in finding his voice, in becoming Leonardo, to bother with any explanations to others. As far as he was concerned, ‘they do not know that my subjects require experience rather than the words of others’. He was a disciple of empiricism rather than of any predecessor or contemporary. But he was not an academic. Nor did he want to be. What he teaches us is to do with how he – and, by implication, we – need to find a space for mental freedom, curiosity and imagination. As Isaacson points out:

			The trove of treatises that he left unpublished testifies to the unusual nature of what motivated him. He wanted to accumulate knowledge for its own sake, and for his own personal joy, rather than out of a desire to make a public name for himself as a scholar or to be part of the progress of history.25

			 

			Earned genius

			We are drawn into the melting light and shade of Leonardo’s paintings and the way he layers half-suggested meanings together with the expectation of illumination in much the same way as he layers his paint. So too does he prompt us to recreate his thoughts into meanings for ourselves in the 21st century. Through him we create the past and then recreate it for the future. Leonardo’s gift to our modern world is not just the paintings and the notebooks – miraculous as they are – but rather those questions that he continues to ask. What we hear from this is not some foggy, semi-mystical idea of inspiration, but something far more immediate, useful and urgent. As we said at the start of this introduction, we are not confronting Leonardo with queries about his achievements; he is confronting us about ours. Engaging with that 500-year-old face that hovers just behind the faces in his paintings reminds us to take on board, and act upon, the certainty ‘that the constantly questing Leonardo asks us to probe our opinions more thoroughly and test our preconceptions more surely’.26

			It’s too easy to think of Leonardo as a man touched by some divine lightning. It is too easy, and just not that helpful to us. Our interest is more pragmatic and down to earth. How did he go about actually earning his genius? How did he steer his will towards greatness using, for the most part, a dogmatic (and discreet) focus on the very human and recognisable skills of observation, pattern seeking and imagination? How did a man who made many simple mistakes in mathematical calculations and was not overly blessed with diligence manage to devote hundreds of pages in his notebooks to questions of quadrature and anticipate the current interest in chaos and fractals? How did a man born into a world of such traditional, religious and restricted thinking manage to wander through the world asking profound insightful questions across many disciplines with such a free-range mind? How did a man of such astonishing artistic brilliance who never wanted to waste a second of his life get so distracted by the future that he only left behind a dozen or so finished works?

			Isaacson reassures us that ‘being relentlessly and randomly curious about everything around us is something that each of us can push ourselves to do, every waking hour, just as he did’.27 Leonardo would rather sternly encourage us with: ‘He is a poor pupil who does not go beyond his master.’28 Perhaps something like Walt Whitman’s more recent instruction would almost certainly find favour with Leonardo: ‘You shall no longer take things at second or third hand, not look through the eyes of the dead, nor feed on the spectres in books. You shall not look through my eyes either, nor take things from me, you shall listen to all sides and filter them for yourself.’29 

			All this leads us to declare that we are setting out on what we hope will be an extended discussion between the here of 21st-century learning and the elsewhere of Leonardo’s work 500 years ago. Look at that face on the first page of this introduction. What does that intense stare aimed somewhere over your shoulder say to you? Perhaps something like this, again from Whitman:

			Not I, nor anyone else can travel that road for you.
You must travel it for yourself.
It is not far, it is within reach.
Perhaps you have been on it since you were born and did not know.30

			Our whole project is not simply to receive ideas from Leonardo, but to exchange ideas with him. Ideas that might lead us to rethink and reshape the way we approach our own world view, our own processes of learning and working and living.

			Consequently, we would hope that meeting Leonardo and understanding his approaches to learning and life in these pages will prove, in the end, to be equally as much about all of us as about him, an investment for our future – ‘a storing up of information and emotional understanding for tomorrow and … lifetimes to come’.31
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			The cardiovascular system and principal organs of a woman; Royal Collection, Windsor Castle

			 

			Breaking up familiarities is at the very core of the Leonardo approach. He would use his notebooks, filled with scientific sketches, as an immediate and direct method of exploring his world. Foraging for new knowledge then testing and owning it, questioning assumptions, generating and developing his ideas through these drawings … He was never addicted to, or even interested in, consensus, but instead was attentive to the irregular, the odd.

			 

			What can we still learn from Leonardo about…?

			The real voyage of discovery consists not in seeking new landscapes, but in having new eyes32

			 

			Dogma, closed minds and frozen thinking

			Gaining expertise means acquiring great breadth and depth of knowledge, but it can also make it more difficult to process new information with an open mind. We make a number of assumptions about anything new we encounter based on a wealth of previous experiences, which constrains the possibilities that we are prepared to consider. We make sense of our world through cognitive filters, which are effectively lenses that we have developed on the basis of what has worked well for us in the past. These become honed and refined over time, resulting in a brain well adapted to its environment. However, relying on the habitual modes of thinking that experts often develop as part of their expertise development can create a fixed orientation, or mental ruts that limit how we act in, and react to, the world around us. We therefore tend to experience things in autopilot mode, in the way we always have – the way we’ve come to expect. These thinking habits can become highly limiting and impede our abilities to create or accept ideas that conflict with our assumptions or conventional wisdom. Psychologists refer to this as dogmatic cognition. The political theorist Hannah Arendt rather more poetically referred to ‘frozen thinking’33 whereby we adhere to deeply held ideas and principles that we have developed and no longer question. 

			There is a cost to thinking, to sowing doubt when faced with inherited concepts. Arendt says:

			Thinking has a destructive, undermining effect on all established criteria, values, measurements of good and evil, in short, on those customs and trials of conduct we treat in morals and ethics. These frozen thoughts, Socrates seems to say, come so handily that you can use them in your sleep; but if the wind of thinking, which I shall now stir in you, has shaken you from your sleep and made you fully awake and alive, then you will see that you have nothing in your grasp but perplexities, and the best we can do with them is share them with each other.34

			To stop and think can be terrifying. The call to think is a call to wonder and wander beyond the safe limits of what we know and what we think we know. The thoughtful person feels the full gravity of facing and bringing under scrutiny those things that are usually the backdrop to our lives. The courage to try to understand. In a further step downwards, according to the ‘earned dogmatism hypothesis’35 it has been shown as socially accepted for the people accredited as experts to adopt more close-minded views. Because experts have already given extensive thought to issues within a domain, they have ‘earned the privilege’ of harbouring more dogmatic opinions and beliefs. Consequently, situations that engender self-perceptions of high expertise often elicit a more closed-minded cognitive style.

			 

			The benefits of desirable ignorance

			When we talk about the known universe it is surely in itself an admission of how little is actually perceived, discovered and known. Scientists search for certainty. But there is no certainty. Facts, too, are debatable and vacillate. As Jacalyn Duffin has commented, ‘for postmodern scholars, progress, like facts, may no longer exist’.36 In fact doubt is at the very core of any science. When we ask questions, doubt is a requirement. The physicist James Clerk Maxwell made the point that a thoroughly ‘conscious ignorance’37 is the prelude to every real advance in science. He is not using ‘ignorance’ in a pejorative sense. He is talking about gaps in our knowledge that we can’t make predictions from.

			The eminent physicist Enrico Fermi told his students that ‘an experiment that successfully proves a hypothesis is a measurement; one that doesn’t is a discovery. A discovery, an uncovering – of new ignorance.’38 Good learning enables understanding, but more importantly, it evinces what we do not know. ‘Desirable ignorance’ might seem to be a paradoxical idea but ignorance, says Firestein, is ‘a communal gap in knowledge … where the existing data don’t make sense, don’t add up to a coherent explanation, cannot be used to make a prediction or statement about some-thing or event. This is knowledgeable ignorance, perceptive ignorance, insightful ignorance.’39 And this leads to the framing of better questions, identification of what should be done, deciding what the next steps might be and, thereby, concentrating energies on achieving better answers. 

			Richard Feynman adds that in order to make progress, one must ‘leave the door to the unknown ajar’.40 He asserts that we should be informed and shaped by life, free of the despotism of opinion and open to varying degrees of certainty. He argues that in order to progress we must recognise the ignorance and leave room for doubt. In fact he believes that the whole point of facts and knowledge is to make better ignorance, to come up with higher-quality ignorance. The evolutionary biologist Mark Pagel wisely stated that ‘the elusive nature of knowledge should remind us to be humble when interpreting it and acting on it, and this should grant us both a tolerance and skepticism toward others and their interpretations. Knowledge should always be treated as a hypothesis.’41

			 

			Breaking up familiarities

			Our search for knowledge and understanding evokes concern: ‘it evokes the care one takes for what exists and could exist; a readiness to find strange and singular what surrounds us; a certain readiness to break up our familiarities and to regard otherwise the same things; a fervour to grasp what is happening and what passes; a casualness in regard to the traditional hierarchies of the important and essential.’42 We intend to argue that Foucault’s phrase about breaking up familiarities is at the very core of the Leonardo approach. He would use his notebooks, filled with spontaneous sketches, as an immediate and direct method of exploring his world. Foraging for new knowledge then testing and owning it, questioning assumptions, generating and developing his ideas through these drawings, ‘many of which, cannot be connected with a particular project: he used drawing to develop his eye and hand’.43 He was never addicted to, or even interested in, consensus, but instead was attentive to the irregular, the odd. Isaacson says Leonardo’s ‘facility for combining observation with fantasy allowed him, like other creative geniuses, to make unexpected leaps that related things seen to things unseen’.44

			James Webb Young has his own pragmatic take:

			Every really good creative person … has always had two noticeable characteristics. First, there was no subject under the sun in which [they] could not easily get interested in – from, say, Egyptian burial customs to modern art. Every facet of life has a fascination for [them]. Second, [they were] an extensive browser in all fields of information…an idea results from a new combination of specific knowledge…with general information about life and events.45

			Innovative ideas emerge through a process of gathering experiences and working them over – what Ian Leslie calls ‘building the database as a prelude to fresh thinking’.46 Organisations who learn to be fascinated – even obsessed – by what they don’t know are the ones that are least likely to be caught unaware by change. Indeed, as a civilisation, our ability to thrive has been seen to rely on analysis, the step-by-step progression of logical and analytical reasoning that Leonard Mlodinow refers to as a ‘low-level god’.47 He argues that we need to be more flexible in the way we frame and generate new concepts and paradigms, questions and issues, using more diverse strategies – such as non-algorithmic, pattern-recognising, idea-generating, divergent thinking – which help to shuffle and reconcile diverse or novel ideas and form new associations. We need to find more innovative ways of integrating complex and unusual information and far-flung ideas. Ray Bradbury comes up with a slightly more extreme strategy when he comments that creative people need to take ‘the long march from the rim of the cave to the edge of the cliff where we [fling] ourselves off and [build] our wings on the way down’.48

			 

			Adopting a beginner’s mind

			‘The wise person’, said Mencius in the fourth century BC, ‘is one who doesn’t lose the child’s heart and mind’. When we are young we tend not to recognise nonconforming ideas and therefore do not resist accepting them. We possess what Zen Buddhism calls
‘shoshin’ (初心) – a ‘beginner’s mind’. Leonardo approached his life and his work without assumptions and preconceptions, driven by the curiosity to know more, rather than an urge to be right, or to come up with the answer he was expected to give. Throughout his life his perceptions and connections to everything around him suggest the attitude of openness and eagerness of a beginner.

			For the beginner, it is much easier to approach a task consciously, with an intention of finding the best possible solutions. Maintaining the open mind of a beginner is essential if you are trying to innovate, but also if you want to become an expert in any field. This is because moving to the next level of skill or knowledge often demands the letting go of beliefs and attitudes acquired at earlier stages of learning. In other words, mastering any skill or field of expertise requires you to constantly revise what you assume you already know. Mere competence is often only a process of imitation:

			For there are moments when something new has entered into us, something unknown; our feelings grow mute in shy perplexity, everything in us withdraws, a stillness comes, and the new, which no one knows, stands in the midst of it and is silent.49

			 

			Sidestepping answers

			Galileo believed (probably like Leonardo) that ‘those truths which we know are very few in comparison with those which we do not know.’50 Alice, in the Lewis Carroll novel, is drawn to follow a white rabbit into a dark hole in the ground because she had never before seen a rabbit with a waistcoat pocket, or a watch to take out of it. Like Leonardo, Alice is intrigued by the unknown, by something she is absolutely sure no one has ever seen. Shortly after a bewildering fall into the spinning darkness of the rabbit hole, Alice asks questions about who she really is. She imagines the world outside coming to her rescue, but insists that any rescue will be on her own terms – she will not be who she does not want to be:

			It’ll be no use their putting their heads down and saying, ‘Come up again, dear!’ I shall only look up and say, ‘Who am I then? Tell me that first, and then, if I like being that person, I’ll come up: if not, I’ll stay down here till I’m somebody else.’

			In other words, Alice wants to make sure that whatever meaning the world around her possesses, it will be her meaning, not someone else’s. When it comes to who she is, she insists that she is ‘I’ with her own individual identity which does not depend on what others think but on what she thinks. What Lewis Carroll seems to be telling his readers during Alice’s encounters is that life and the world in which we live are open questions. The answers are down to us, not given to us and we find those answers through two-way, not one-way, conversations. Alice’s endless and often absurd question-and-answer encounters with strange creatures leave us feeling that we are on the verge of some marvellous revelation, before the ‘answers’ are sidestepped in favour of more open questions – the dialogue. This is perhaps why Leonardo found it so difficult to finish many of his paintings: everything he did prompted open rather than closed questions, beginnings not endings, conversations not conclusions.

			If Alice’s key question is ‘Who am I?’ then it is Leonardo’s key question too. In reaching towards any sort of understanding, both strive to take hold of their own narratives; they resist being defined and led by anyone else’s story. 

			 

			Insubordination in its purest form

			Talking of resisting other people’s stories, we should not dismiss Alice’s reluctance to conform to the expectations of her time as a long-gone 19th-century phenomenon. Or Leonardo’s challenges to received ideas as just another Renaissance example of that long-ago questioning of the orthodoxy that dominated the world around him. Leonardo and (especially) Alice would certainly have rebelled against a culture that expected them to be what they did not want to be, where the spotlight was constantly pointed at them and where appearance was the all-purpose measure of self-esteem. Alice’s insistence is that if she likes who the world wants her to be, she will join in with it – if she does not, then she will stay in the dark. It is in the ambiguities of the darkness that Leonardo, Alice and countless modern students will find some marvellous thing – who they are and what they might achieve.

			That is what this book is about: how we might give ourselves the confidence to embrace doubt; and if we do feel that we have woken up and are stuck in the darkness, access to the light switch is in our own hands, not someone else’s. Leonardo and Lewis Carroll lived in times where it was steadily emerging that truth in its totality was at the disposition of the individual. Where there was less and less need for a hypothesis that explained everything in terms of the existence of a divinity; where churches used this hypothesis to make the question ‘Why?’ either redundant or evil.

			The hidden part is the part that wants to question, and challenge, and fight change with change. Clark Kent keeps his super-self hidden51 – just as we imagine Leonardo did by using codified notebooks. Like Leonardo, Clark Kent’s questions fuelled the actions of his other superhero self; but unlike Leonardo, he kept quiet about much of what he thought and imagined. The superhero Leonardo painted Mona Lisa and The Last Supper; the Clark Kent version of himself hid behind his notebooks and his codes. Manguel,52 on the other hand, tells us that Lewis Carroll’s Alice was completely the opposite. All her questions came out loudly and in public and were an open and supreme act of civil disobedience – rather like those words of Nabokov’s about curiosity being insubordination in its purest form. It is Alice’s courage in asking her questions that in the end allows her to wake from her dream – not with answers but with open questions about who she really is or who she might become. It is her questions that take her from where she is to where she wants to be. Leonardo, we might argue, never woke up from his dream, ending his life with those numerous drawings of the deluge which have what Nicholl calls an almost hallucinogenic quality.53 Leonardo was clearly more of a Clark Kent than an Alice. He needed the work, after all, so must have found it difficult to appear loyal and compliant in the eyes of the Church and those with power, and at the same time to ask questions that might be seen to challenge the beliefs and certainties of those around him.

			We have to ask: exactly what are his questions questioning? Who or what is being explored or challenged? Are those questions simply responses to his observations in preparation for a painting, or are they, as many of Leonardo’s contemporaries almost certainly thought (or suspected), the incontinent outpourings of a meddler and nuisance?

			Leonardo’s world, dominated by Church and state, was a default system.54 Jost et al. have developed what they call a theory of system justification which argues that people tend to adopt a default response to the world they live in. People rationalise and accept the status quo even if it goes against their own interests:

			Justifying the default system serves a soothing function. It’s an emotional painkiller. If the world is supposed to be this way, we don’t need to be dissatisfied with it. But acquiescence also robs us of the moral outrage to stand against injustice and the creative will to consider alternative ways that the world could work.55

			Leonardo’s default position would have been to live a private and a public life that fitted the stereotype of how an artist and citizen should operate. Yet in reality, his curiosity and his constant questioning did just the opposite. He was on a constant quest for new options – vuja de rather than déjà vu. The latter is when we come across something new but feel we have met it before, whereas vuja de is when we come across something familiar but see it in a completely different way – a way to gain new insights into old problems.56 

			Encountering these insights will encourage us to look critically at the sort of systems-hardening and dearth of innovation we might meet in the world around us. Leonardo would encourage us to adopt a day-to-day approach that the American sociologist Annette Lareau57 describes as an environment built on questions, and what she calls ‘concerted cultivation’. She describes how parents are able to maximise a child’s abilities, through lots of verbal interaction. British researchers Tizard and Hughes58 also found that the more questions a parent asked of their children, the more the children asked questions back. Question asking and question making not only generate talk and a rich relationship, they also are the basis of change and development. That is what this book is about: concerted cultivation – between Leonardo, the reader and us.

			 

			Resisting a conclusion

			The phrase ‘As I myself have seen’ crops up regularly in Leonardo’s notebooks. He is not relying on what he has been told or read. He is relying on his own experience. Interestingly, Nicholl59 points out that Leonardo’s notebooks are more philosophical than scientific, but the philosophy is under constant scrutiny in the form of a dialogue between the practical and the visionary. His thought processes were serene and accurate60 but much of what he started was, like many of his other various projects, unfinished. His notebooks feel provisional with a procrastinated quality.61 This isn’t as amateurish an approach as it might first appear. In modern times it is probably accurate to say that we have come to see that scientific ideas evolve as part of a gradual process with no goal or endpoint at which we hope to arrive at a perfect truth. It is a story of unending rethinking.62 Leonardo knew all about the importance of resisting a conclusion.

			Nevertheless, he placed considerable stress on the importance of his notebooks – that little book he had always hanging at his belt63 – and on the experiences which they record – or the ‘experiments’, as he sometimes called them (the two words were apparently synonymous in the Renaissance). The overarching purpose of his observations was to identify underlying causes in nature – although nature begins with the cause and ends with the experience, we must follow the opposite course: namely, begin with the experience, and by means of it investigate the cause.64 His intention was always to achieve more than skillful and accurate representation. He was after pinning down the forces at play. Each painting is, in a sense, proof of Leonardo’s understanding.65 Proof, we might conclude, of this inner dialogue between what he experienced and what he imagined – or deduced. Of the conversation between Leonardo the practical man and Leonardo the visionary.

			 

			Thinking from the edge

			Leonardo would have known about Plato’s cave analogy. We talk later of Leonardo’s use of the same image to explain the way he was driven by both fear and expectation. Plato’s cave contained a group of prisoners chained to a low wall. On the other side of this wall the life of the world went on. A large fire cast shadows of this life onto the wall opposite the prisoners; the prisoners could see the shadows, but not the life they reflected, and they believed that the shadows were in fact real life. What we think we see and what is really there are not necessarily the same thing. Reality is outside the cave, not in its shadows. Plato sought that reality through philosophy; others might seek it through religion. Leonardo found his reality through painting, experiments, drawing, science and observations. 

			The shadows for Leonardo were cast by the Church and the state that ruled his life. The rulers of our times are those who deal with us in ways that are centripetal – ways that pull us back into the cavern of our own minds, into the loneliness of rules, conventions, learned ideas and allegedly objective ways of measuring progress. These things are not reality. Those is charge try to convince us that they are and that they make our existence knowable. They don’t. Of course, those leaders will say that there is no time for those they work with to find their own versions of reality; we need to accept that we work in a ruthless world. All available time is used for the organisation’s core purposes. We are ‘a team, not a family’.66 However, in a team, your place is measured by your performance (i.e. output and profit), whereas in a family it is well-being, multi-dimensional thinking and individuality that count most.

			What we have talked about so far in this conversation with Leonardo is very much about finding reality through developing a ‘beginner’s mind’ and looking beyond the shadows on our own cave walls, about embracing conscious ignorance and uncertainty. There is more to be achieved than competence, or performance, or short-term gains.

			So, will we come to know Leonardo through these pages? Possibly; but more importantly, we will definitely come to learn how to weather the world’s uncertainty and to know our own learning lives that much better. Leonardo was not subdued by the elusiveness of how things worked or what they meant. He fought back – as this book sets out to show – with curiosity, opening himself to wonder, allowing his senses free rein, relying on experience rather than received ideas, making unexpected connections, blurring the boundaries between one place and another and thinking from the edge.
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