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Introduction to the second edition


The first edition of The Lucky Choices Theory of Ability was published in 2010. My intention then was to quickly set out a theory that I thought might prove important before somebody beat me to it.


This second edition is greatly expanded now that I have a little more time. It has more on practical uses of the theory and has benefited from my recent years as a tutor helping young people learn mathematics. In this role I have helped several people discover that they can do more than they thought – given the right techniques for learning and good reasons to make the effort.


 


Matthew Leitch


Chapter 1: The theory


In summary


To answer the most obvious question straight away, here is the Lucky Choices Theory of Ability:


Our abilities reflect many choices we make between alternative techniques, including many choices made with little or no awareness, thought, or relevant information. To an extent that is unknown, but could be large, these choices are based on luck, not just nature (genes) and nurture (guidance, practice, encouragement, opportunities).


An encouraging consequence is that:


We can change our technical choices and so our performance levels, perhaps more than we currently realize. This could involve amending technical details (with potentially pervasive consequences) and developing new skills more rigorously.


This book


The Lucky Choices Theory of Ability explained in this book should inspire almost everyone, especially psychologists, educators, coaches, parents, and keen learners.


For scientific and social theorists, the Lucky Choices Theory of Ability does something remarkable: it shows that the nature versus nurture debate, even in its more modern form where interactions between the two are recognized, is based on a false dichotomy. Nature and nurture, even when interacting, are not the only factors in our development.


For other readers, the theory has direct personal value. This book shows how we and others can sometimes make breakthroughs in developing our abilities by deliberately looking at them in more detail and taking control of choices that have often been left to chance. The book has many specific suggestions for doing this and many examples.


This book has been designed for easy reading. The language is mostly plain English and the book is well structured, like a good textbook, with a deep system of self-explanatory headings. It has been formatted for easy reading even on small screens and a quick look at the contents list on an ebook reader will show you what is coming and remind you where you are. There are many examples to link theory to practice but these are formatted to stand out so you can skip them or focus on them if you prefer.


However, it is vital that you read patiently despite this clarity. Go more slowly than for most non-fiction and much more slowly than for fiction. Take frequent breaks to rest and process what you have just read. Spread your reading over several days. Make notes of actions you might want to take and review them before choosing your next actions.


Another technique that will stop stress building as you read is to place any actions you think of firmly in the future where they belong. For example, instead of saying to yourself ‘I must do X’, think ‘This afternoon I will think about what to do and make a proper plan.’ Just thinking you ‘must do’ something creates the slight feeling that you must do it now, and if you have many of those thoughts then you will feel oppressed by them.


Pacing yourself and managing potential stress are crucial because this book is densely packed with ideas, information, and inferences you will probably find useful, interesting, and often new. Unlike a lot of non-fiction, there is no padding. If you go too fast then you will soon feel tired and even stressed by the effort of trying not to forget good points and the growing burden of the actions you want to take.


The book is structured as follows: In the next chapter it explains many reasons to think that lucky choices of technique could have a powerful influence on our abilities over our lifetimes, which will motivate you to go further. Chapter 3 discusses ways to benefit from understanding lucky technical choices and Chapter 4 illustrates these with a detailed example. Chapter 5 examines issues of fairness. Finally, Chapter 6 suggests research to improve related scientific knowledge. First, though, the theory is explained and related to the nature versus nurture debate.


The theory explained


The next few paragraphs define terms that will be used within this book and make observations about our abilities that are uncontroversial and lay the foundations for explaining the Lucky Choices Theory of Ability:


Our broader abilities can be analysed into more specific abilities.


E.g. The ability to play tennis can be divided into types of shot, footwork patterns, tactical and strategic decision-making, and even extremely narrow abilities such as the ability to respond to a particular player's service actions.


E.g. The ability to solve mathematical problems can be divided into solving different types of problem and perhaps some tactics useful with unfamiliar problems.


E.g. The ability to play a musical instrument might involve the ability to sight read, play by ear, play different styles of music, learn to play particular pieces to a high standard, play particular pieces (perhaps from memory), maintain instruments, and so on.


A performance level is how well we perform a given ability or set of abilities.


Our performance level is usually driven by the techniques we use, how well we execute those techniques, and other attributes such as physical strength. To execute techniques well we must consolidate them, which means building the neural circuitry that remembers the techniques and carries them out smoothly, consistently, quickly, and without fatigue. A well-consolidated technique is called a skill. Skill combined with physical fitness gives us ability.


This book focuses on the development of techniques. Developing a technique means discovering or inventing it.


Our techniques are the result of our technical decisions. Each technical decision selects a technical choice from a range of technical options. (Rarely is the decision between doing something and doing nothing; usually we must do something.) Not all technical choices are deliberate. Sometimes technical decisions are made in bundles, causing greater change to our techniques.


Technical options can be extremely subtle. Sometimes they are tiny physical variations or details of the way we think.


E.g. How we allocate our attention can have pervasive effects. In badminton, some players look at the shuttle all the time during rallies but others look at the shuttle only when it is approaching them and otherwise watch their opponents. This helps them anticipate opponents' movements better and learn to anticipate opponents' moves better. It makes them better players immediately and helps them learn more, becoming much better players over time.


Having laid the foundations, here is the critical insight of the Lucky Choices Theory of Ability: sometimes we have sufficient reasons to choose one technical option over others but at other times we do not but still must choose. (Usually we are able to execute good techniques even when we fail to choose them.) Consequently, our performance levels for abilities affected by technical choices are sometimes partly a matter of luck.


(The word ‘lucky’ here has no mystical meaning. It just means choices where we have to guess, such as when a coin is tossed.)


Here is a simple example to link this abstract idea to your personal experience:


E.g. Imagine a complex maze made with high walls. People who have never seen the maze before enter it, one by one, and try to get through to the centre within 10 minutes. At each junction they  must decide which way to go (i.e. make a technical decision). The maze is complex and unknown so the first choice at each junction is a guess. Some choose the best path (i.e. technical option) each time, by accident, and reach the centre within 10 minutes (i.e. develop excellent technique giving high performance). Others make one or more wrong choices, again by accident, and most do not succeed within 10 minutes. Instead they achieve various levels of performance with some near to finishing in time and others far away.


From the progress of individuals tackling the maze, what can we deduce about their aptitude for mazes? Not much. Fit, fast runners have an advantage. People with a good memory for directions have an advantage because they are less likely to go down the wrong path more than once. However, the luck of those initial route choices will be the dominant factor.


In this situation lucky technical choices obviously play a huge role. In other situations we are not so aware of the role of lucky technical choices, even when it could be considerable. When we see a group of people try something for the first time and some do better than others, we know this is not because of practice and might wrongly infer it must be innate talent. The Lucky Choices Theory of Ability offers another explanation: the differences also partly reflect lucky technical choices.


E.g. A child's first attempt at tennis may be their last if things go badly. Yet there are many different ways to hold a tennis racket, different ways to swing it, to move to the ball, to cover a court, to anticipate the flight of the ball, and so on. Each of these is like a junction in the maze. The right choice will work better than the wrong choice, and at the start those choices are at least partly based on luck.


E.g. The results of first attempts at solving a puzzle such as a Sudoku or cryptic crossword will reflect the strategies chosen. The solver might be lucky and try first strategies that work well, or might be unlucky and try strategies that do not work well.


A more abstract but similar way of looking at the Lucky Choices Theory of Ability is in terms of searching problem spaces (Newell and Simon, 1972). This idea has been hugely important in psychology and artificial intelligence. Developing abilities requires working out many different but related techniques. Each of those is a problem to be solved and can be imagined as a search through all the conceivable ways of doing the task (i.e. the problem space). Usually there are too many possible solutions to carefully evaluate them all but the next best thing is to search for good solutions (i.e. techniques) in an efficient way.


In the maze example there was nothing to indicate which route was best at each new junction but in many other problems there are clues. For example, if the task is to walk up a hill we do not know without a map then the initial direction of a path is a clue. Choosing paths that initially lead towards the top of the hill is a good heuristic (i.e. rule of thumb).


Even with suitable heuristics there is still an element of luck. A person who luckily starts searching for solutions in the right area might find a great one in minutes while others toil at the same problem for months without success.


For a good technique to be used consistently we must try it and stick with it long enough to make it a success and a consistent part of our overall ability. That is at least two points where luck can intervene.


In addition to these basic elements of the theory, we can make some sensible observations and deductions.


Interaction with genes: Sometimes performance is driven by several genes but not completely. The genes give an advantage or disadvantage that nurture can overcome, at least partly, perhaps by stimulating neural changes. This can happen in at least two ways.


In one case, the technical option that is best for most people might rely on an ability that is undermined by genes so badly that the best option for the individual is something different. In this case, performance is worse because of being forced to use a less effective technical option.


Alternatively, despite genetic disadvantages the technical option that is usually the best is still the best for the individual. However, it is harder for them to carry it out and the results are less obviously impressive. Consequently they may be less inclined to try that option and less inclined to stick with it. This may lead them to a different technical option that is less effective or delay their choice of the best option. Even if they use the best option they will also be disadvantaged by having to do much more work to stimulate the neural changes needed and perhaps may never reach the normal performance level despite using the best technique.


E.g. One theory of the difficulties learning to read often called dyslexia is that a dozen or so genes cause problems with neuron movement and connection that reduce the ability to process phonological information (i.e. information about speech sounds). Phonological information is useful in learning to read English even for people whose phonological processing is weak. Encouragement and practice designed to develop phonological awareness and get readers to use this knowledge help struggling readers. This may be because using phonological knowledge is harder for people whose brains are not ideally wired to do it, making them less inclined to try and less encouraged by the results when they do try, at least at first. They need strong guidance.


Distribution of performance levels: Potentially lucky technical choices arise often as we progress in life and learning. Most broad abilities (e.g. tennis, maths, conversation, geography, logic, navigation) have many abilities within them. Although these abilities may have strong similarities (e.g. the various strokes of tennis) there are also differences (e.g. match strategy decisions vs strokes, arithmetic vs algebra) such that, to be really successful, we must make many good technical choices. Unless we work deliberately to learn about, design, select, and consolidate effective techniques, that requires getting lucky in many different technical choices.


The more good technical choices we make the higher our performance level. This is consistent with the observation that, typically, performance levels for an ability across learners tend to be spread widely rather than concentrated as just success or failure.


When lucky technical choices are important: Lucky technical choices are most likely to be important where:



  	they affect subtle but important details that are usually overlooked by guides such as coaches, teachers, tutors, and parents


  	the learner is young


  	the learner gets little guidance or poor guidance


  	the technique involved is important.





Progress over time: Often, people make technical choices more deliberately as they learn and mature, especially if they consciously develop their abilities.


E.g. Pat Cash (Wimbledon tennis winner in 1987) presumably played tennis first when very young and made his first technical choices without much thought. As a senior player he re-engineered his swing from sideways-on to facing-forward to help his body and use the new rackets. This was done consciously with the help of a sports scientist and filmed for TV.


 


The Lucky Choices Theory of Ability is not complicated. It may even seem common sense but please take a moment to reflect. Re-read the explanation of the theory given above and take a break to rest and process. Over the following pages and chapters this simple insight will be developed and applied in many interesting ways.


Drivers of technical choices


Consider the sport of badminton (discussed in detail in Chapter 4). The many technical choices involved are not entirely determined by genetics and informed decisions.


Nobody's DNA tells them how to grip a racket or hit a backhand clear. Genetic endowments affect physical size, strength, power, agility, visual acuity, and probably brain characteristics that enhance learning or give fast reactions. That is as far as ‘nature’ goes.


Different limits affect ‘nurture’. The simplest level of nurture occurs when learners watch a skilled player. From this almost everyone understands that they should grip the racket by its handle using their dominant hand, stand somewhere in the middle of the court facing their opponent across the net, and hit the shuttle by moving the racket back a little and then moving it forward. That much is obvious but the finer details are not.


Many people learning to play badminton for the first time are coached by someone who is unqualified as a coach. The advice they can expect will cover none of the points discussed in Chapter 4. The situation is only slightly better if the coach is just Level 1 qualified; at least the grips will be explained and the different strokes and basic footwork techniques will be explained and demonstrated systematically.


Even an elite coach working with a sports scientist is unlikely to cover all the points described in detail in Chapter 4. Also, most people only get this level of help when they are already excellent players. A huge filtering process has already taken place with almost everyone learning slowly and playing poorly, sometimes due to implementing what seems to be coaching advice to watch the shuttle all the time, keep returning to the same point on court, or use the same movement for each type of swing.


Either learners must rely on luck or learn very cleverly from experience. These possibilities are discussed in greater depth in the next chapter.


The ‘nature versus nurture’ debate


To what extent are our abilities the result of our genes and to what extent are they the result of the nurturing we receive? This is the question at the centre of the ‘nature versus nurture’ debate. (This is not about the determinants of results achieved or success in life, which are broader questions where the importance of luck is obvious to most people.)


The ‘nature versus nurture’ debate has been long-running and important for science and society, especially in psychology, sociology, and biology. It is common now to say that there is a third option, which is the interaction of nature and nurture.


Even with interactions being acknowledged as fundamental, the Lucky Choices Theory of Ability reveals that this huge debate has overlooked another driver: lucky choices of technique. Abilities are improved by favourable genes, effective nurture, and lucky technical choices. Depending on the ability considered, each factor makes a different contribution and feeds into interactions.


The way the influence of genes is expressed in scientific writing can be confusing. The so-called ‘heritability’ of an ability is not the same as the contribution of genes to that ability. Instead, it is defined statistically as the percentage of variations in ability across different people caused by variations in genes.


The percentage of variation between people attributable to genes depends on the quality and quantity of nurture. If everyone receives the same nurture then variations between people are reduced but the remaining variations in ability between people are the result of their genes and lucky technical choices. If the nurture is rigorous then this reduces the role of lucky technical choices, reducing variation between people further but leaving more of what remains as the result of genes. In general, improving nurture increases percentage heritability while decreasing variations.


E.g. Almost everyone in the UK receives similar instruction in mathematics up to the age of 14. Consequently, the contribution of genes to variations in mathematical ability at age 14 is considerable. If instruction was as rigorous as it could be and the role of luck was minimized then variations in ability would be reduced further and those that remain would be more purely driven by genes.


E.g. Very few people in the UK are trained to make wicker baskets. Consequently, variations in wicker basket making ability across the UK population are almost entirely a function of who gets trained (i.e. nurture), leaving little to luck and genes. However, if we consider only variations among people who have been trained then genes and lucky technical choices emerge as important.


A theorist who has spent a long time on the ‘nature versus nurture’ debate might want to exclude lucky choices of technique and do it by arguing that the real debate is between genes and ‘environment’. The environment is broader than nurture because it includes things that are not deliberate attempts to nurture a person. They might argue that absolutely anything that is not determined by genes is in some way caused by some part of the person's environment, even if it is by chains of cause and effect that we cannot possibly understand. They might also argue that the major practical benefit of focusing on the whole environment is to encourage greater investment in teaching and alleviating poverty rather than assuming abilities are inherited genetically and nothing more can be done.


In principle, some of this may be true but in practice we lose a lot by this apparent simplification. Identifying the role of lucky choices of technique has practical benefits. It encourages us to find ways to improve that have previously been overlooked in attempts to nurture. Bundling lucky technical choices under ‘environment’ removes the encouragement to explore possible improvements to our lives by taking control of more that has in the past been left to chance. Just investing more in teaching and poverty alleviation is not the same as focusing on those technical choices that have in the past often been overlooked. The Lucky Choices Theory of Ability is a socially valuable breakthrough.


 


The end of this first chapter is probably a good time to take a break. Rest and process what you have learned. The next chapter will go into different ways that luck could contribute to our technical choices when learning.


Chapter 2: Why lucky choices could be important


Lucky choices of technique must influence ability to some extent, as we know from everyday experiences and the maze illustration. It is also obvious that importance must differ from one ability to another and from one person to another. But are lucky choices typically a trivial factor that we can usually ignore, or something that is often important and even dominant? Nobody knows at this time but, before you form your own initial view, please take a few minutes to consider the reasons given in this chapter as to why they could matter greatly.


The more you learn about and consider the technical details, the more your mind will open to the potential importance of this theory. On its own, this chapter might inspire you to breakthroughs. It will increase your understanding of where technical choices are needed, where we are more likely to make them poorly or randomly, how to make them more deliberately, how to use guidance, and how to trial techniques efficiently. There is a lot of dense content here, so again I recommend you go slowly and take breaks.


Lucky technical choices happen in several ways


One reason that lucky technical choices can be important is that they happen in many different ways.


Here is a breakdown of ways that luck could affect your technical choices and so the development of your abilities:


When no advice is given: The first technique you try is chosen for no particular reason and probably without thought, or perhaps you copy someone who is also a beginner, or you previously faced a similar problem that strongly suggested a particular response, and you now try it in the slightly different situation. The approach you pick works well enough for you to continue with it even though much better alternatives exist (unknown to you) or it seems to work well because of a coincidence, leading you to continue with the technique persistently despite it being a poor choice.


When bad advice is given: Bad advice followed would set you back but perhaps you are not paying attention and miss it, it makes no sense to you, you cannot do it because of some skills gap or other problem, or you have already found something else. Alternatively, you might follow the bad advice and find the results good enough to justify continued use despite much better techniques being available, or perhaps you see success due to coincidence and take that as evidence that the advice is good.


When good advice is given: Good advice is usually an advantage but perhaps you do not pay attention and miss it, you cannot do it because of some skills gap or other problem, or it fails for you at first by bad luck so you give it up as too hard or not worth it. Perhaps your attempt to do it finds something else first that works well enough or by coincidence.


When conflicting advice is given: The conflicting advice might include some good advice or might not. You must decide which to try first and perhaps stick with. Will it be one of the recommended techniques or something else? Can you do better than guessing? For all the usual reasons you might settle with something mediocre or worse.


E.g. There is too much advice on how to get a job. The Internet offers hundreds of articles and videos by people, who seem suitably experienced, giving advice that is poor and inconsistent.


Some technical choices are made in ignorance


Another reason luck matters is that some technical choices are made at the start of learning a technique, before we have experience, either with no guidance or with flawed guidance. Some of our most important technical choices are made when we are young children.


Making choices in ignorance increases the need for rigorous trialling, the limitations of which are discussed later in this chapter.


Some technical choices are barely noticeable




Some technical choices are not made deliberately. Instead they are made with little or no attention. They may be overlooked as we focus on some more obvious problem. We end up doing whatever falls into place while our attention is elsewhere.


We are also more likely to overlook a technical choice when it is hard to see what other people do. Some technical choices are observable but only if we look very carefully, perhaps with the help of cameras and slow motion replay. Other technical choices are just in the mind and completely invisible to onlookers.


The detailed illustration of badminton given in Chapter 4 includes some technical choices that are hard or impossible to see, including eye movements, attention to visual flux, and grip changes. This is just the tip of the iceberg. More examples are given in sections below.


Deliberate technical choices have limitations


With many technical choices we can do better than a pure guess. This can be done by copying skilled performers, being guided, and trialling alternative techniques. These have limitations and are often not done as rigorously as they could be. They probably are less effective than we think and so luck still plays a crucial role.


Understanding these typical limitations helps us do better.


Limitations of copying


One important way to do better than flipping a coin is to watch others and copy them. Obviously this is important to our learning and helps us do better than chance.


However, copying others has some important limitations:


Poor models: Ideally the techniques we copy should be high performance techniques that suit us. In practice, instead of carefully choosing a good model (i.e. person to copy), we often copy the model in front of us, who might be a parent, teacher, peer, or celebrity on television. If your parents have poor posture then you may grow up with some of the same problems. If all your friends seem to believe passionately in astrology then you might check your forecast each day, just in case.


Our choice of model is restricted by who is available to copy but is also another choice where lucky choices can make a big difference. If we choose deliberately and sensibly then we will try to choose someone whose skills are widely acknowledged as excellent and whose techniques are appropriate for us.


Techniques that cannot be seen: Copying is blocked when we cannot see how skilled performers do what they do. If the technique is intellectual then we need them to think aloud in some way or their abilities usually remain a mystery. In physical abilities speed may be a problem, with critical parts of a movement performed too quickly to be seen. For example, crucial parts of the swing in golf, tennis serving, and squash drives are too fast to see without slow motion video, and only really clear with super-slow motion video.


If we cannot see the whole technique then we must fill in the gaps and here again lucky choices of technique come into play.


Details we do not notice: Even if we pick a good model and can see all we need to see, there is no guarantee we will notice every detail needed for success.


Many techniques require many good technical choices and it is hard to notice everything. We can do better by systematically comparing our own performance, in detail, with the model to find points we missed.


Often we notice only a few  of their technical choices so what we notice is another area where lucky choices may be involved.


Failure to replicate techniques: Knowing facts about a technique does not, on its own, let us perform it. We must still find a way to act that produces the characteristics observed in the model.


E.g. A fit man of similar build to champion tennis player Roger Federer can spend as long as he likes studying super-slow motion video of Roger playing tennis but when he first goes back on court he will not play like Roger.


We must piece our techniques together, trialling to find actions that work as we want them to. The technical options we choose to try drive how successful we are in this, and here again lucky choices may be important.


 


We must understand how actions should vary according to the situation and this may be hard to see in others. This can involve choosing between different patterns of action and/or varying a pattern to precisely fit the situation.


E.g. Consider footwork in the sport of badminton. Watching top players it is easy to see that they move in various ways. For example, when they must move forward quickly they sometimes run and sometimes do a chasse (a sort of forward facing shuffle that looks like someone fencing). You might copy the run and the chasse but struggle to work out the rule for which to choose. Also, just copying the basic pattern of the chasse movement will not allow you to vary the speed and distance covered by your chasses as required in a rally. You must calibrate your techniques so that your actions are adjusted correctly to each situation in a rally.


Some ways to practise techniques make it easier to learn calibration, but whether you use them is another choice that may be the result of luck.


Limitations of guidance


Guidance here includes all forms of teaching, tutoring, and coaching. Guidance is wider than advice. Advice is just technical recommendations but guidance also includes giving feedback, encouragement, and administrative support.


In theory, guidance should lead to good technical choices and sometimes it does. However, guidance has limitations.


A lot of guidance is just setting tasks:


E.g. Imagine a school teacher sets a class a short essay to write about the Tudor kings and queens. She sets the topic, length, deadline, and resources to read. The children write their essays and the teacher marks them, gives a grade or perhaps smiley faces and house points, and picks out a few spelling mistakes to be written correctly three times. Very little of this guides the learners in their technical choices. Besides giving correct spelling of some words the teacher gives no direct help.


Much sports coaching is similar, with most time taken setting tasks.


E.g. Handwriting is an interesting example. By the age of 8 years, children in the same class at school write in a variety of styles, even though they had the same teachers, copied the same examples, used the same writing instruments, and sat at the same tables. Their handwriting looks different on the page and is produced differently, with different grips, angles, postures, and movements between letters when printing. Their styles continue to diverge as they get older.


Teaching styles differ but the main focus is usually on the shapes of the letters to be produced and the paths of the pencil tip as it makes those shapes. There is very little about exactly how to hold the pencil, move the hand, sit, and position the paper. These technical choices make a considerable difference to writing ability but most children are left, largely, to choose for themselves. Many choose poorly.


Some advice given by guides is poor: When guides give poor advice, learners must decide whether to apply it. The best performing learners will be those who reject it. Here again their choices may be lucky or unlucky.


E.g. Until the mid-1960s, swimming coaches believed that swimmers moved forward by pushing water straight back with their hands and arms. When they gave their learners advice it was to pull straight back. Then Dr James E Counsilman (later coach to Mark Spitz who won seven gold medals at the 1972 Munich Olympics) used underwater photography to find the truth. He saw that good swimmers actually pulled through curved strokes that kept their hands continually moving sideways into still water. Today coaches teach this style.


Incredibly, in the 1960s a swimmer who did what their coach said would not be successful.


E.g. A more recent example comes from squash. In squash coaching a traditional piece of advice is to ‘get to the T’. The T is a central position on the court. In fact good players almost never try to get to the T. What they do is move to a point near the T but adjusted for the position of their opponent. For example, if they hit a deep drive down the left hand side of the court then they will move to a position about a metre back from the T and a little to the left. If they hit a drop then they will move forward about as far as the T while their opponent rushes forward.


The traditional advice reduces the number of learners who choose the best positioning strategies and excludes learners who work hardest to follow the advice.


Sometimes guidance induces learners to choose poor learning strategies.


E.g. I persisted with an ineffective approach to learning French because my teachers seemed to be translating word by word. It is more effective to extract meaning from one language then, if necessary, re-express it in the other.


E.g. Beginners in racket sports often start as if each stroke is one movement, not a family, because that is how the sport is taught.


E.g. Music teachers waste their pupils' time with ‘technical drills’ and scales practice. These are not completely useless but there are better options. It is like learning touch typing by repeatedly typing the alphabet, forwards and backwards.


For a learner to thrive despite poor advice the learner must (1) ignore the advice, and (2) choose effective techniques. Both involve at least some luck unless the learner's analytical powers exceed those of their guides.


Often guides do not know how to help: Guides can find it difficult to help learners. If the learner is struggling with something then the reasons are a puzzle to the learner and often to the guide as well. There is often one thing that is best to change next, but what is it? The learner is probably doing several things wrong but some of those faults are caused by something else and cannot be fixed until the underlying problem is solved.


E.g. When I was learning to be a better public speaker I joined the Epsom Speakers Club, which was a great club for that purpose and part of the Toastmasters network. My persistent fault was to speak for a bit longer than the allowed time of 5 minutes. ‘Watch your time!’ people would say, ‘Didn't you see the red light come on?’ This well-meaning advice did not help because my underlying problem was that I gave speeches more slowly than I rehearsed them. Consequently, I would think I had the right amount of content but run out of time, with no way to shorten my finely worked speech.


(‘Less content Matthew!’ seemed the obvious solution but a more satisfying and effective solution was to stick to speaking opportunities with at least 10 minutes available.)


If the guide tries to help then the advice might be on target, but luck again has a role. The impact of this can be huge.


E.g. According to research summarised in chapter 10 of NurtureShock by Po Bronson and Ashley Merryman, parental responses to early attempts at speech by babies are extremely important in language learning.


An immediate encouraging response stimulates more babbling. Responding to more advanced babbling stimulates more of it. Saying the name of whatever the child is looking at helps the child learn that name. Saying something else hinders (even if the child seems to be trying to say something else). For babies up to a certain age, moving the object while saying its name helps because the movement makes it clear what the baby should be focusing on. A sing song voice helps too. Familiar sentence frames (e.g. "Look at the...") make it easier for the baby to notice the word that is different. Words at the end of an utterance are more easily learned because in the middle it is harder to separate them from other words. Repeating the same message in different words or with different grammar helps establish alternatives, and also teaches different tenses.


At a certain age it is helpful for a baby to focus on shape as an aid to learning concepts. Some do not, but with a few minutes of training, repeated a dozen times, they can be nudged into attending to shape and this helps them learn faster.


These things have only recently been identified by scientists and at least some of the points will come as news to most parents. Tiny differences in behaviour can make big differences to a child's rate of learning. These results were established using experiments with children who, up to the time of the experiment, had not been getting exactly the right help from their parents. When it comes to the tiny differences in parental behaviour that make these big differences to learning, it seems that what parents do with their children is, to an important extent, accidental choice.


The impact of differences in parental behaviour for language development in their children is massive and some persists into later life.


Limitations of trialling


One way to decide between technical options is to try all the likely candidates and see which seem to work best. Even if this is not feasible we can at least keep trialling tweaks that might be improvements.


However, we rarely do this to its full extent and there are some tough challenges:


Other drivers of results: To trial efficiently we must be able to assess the impact of a technical choice quickly and reliably. However, sometimes other factors drive results too, so even perfect technique does no more than improve our odds. Some techniques are more difficult than others in this respect and golf is particularly tricky. Where the golf ball goes is an unreliable clue; you can hit a great trajectory by accident and a poor one with a swing that was 99% good.


Alternative evaluations: How do we judge if one technique is better than another? It depends on how we define ‘better’. What do we pay attention to, and perhaps even measure and record? What direction of change is an improvement? Should we be focusing on speed, or accuracy, or strain, or control, or economy, or something else entirely? What we attend to and what we define as an improvement or a success drives what we learn. Some choices are better than others. Choosing how to evaluate alternatives is yet another opportunity for luck to play a part.


Interacting combinations: Not only might there be lots of technical options for each decision but there may be many decisions involved in developing a single technique. Sometimes a particular technical option only works in conjunction with certain others. Techniques must sometimes be reorganized by swapping more than one element at the same time. The number of combinations to be tried can be huge. Some techniques are tougher than others because they require everything to be right before overall success is achieved. Golf is one of the most difficult sports in this respect.


The moat effect: Even when a new way to do something will ultimately produce much better results, the first results can be disappointing. The new way requires more refinement, exact calibration, automaticity through repetition, and perhaps even muscle growth to reach its potential. Consequently, when we change something about a technique, the immediate result is often a drop in performance, even if the change is a good one with the potential for huge gains. This is called the moat effect because it is a drop that surrounds an established skill and discourages change. Technical details are rarely separable. A technique that is fundamentally flawed but well consolidated may perform better than a technique that is fundamentally superior but ineptly executed.


Scope for improvement in the long term: Sometimes the long-term scope for improvement with one technique is much greater than with another but this is not obvious. This is often because the technique changes our rate of learning, so there is no immediate improvement to performance level. It may be hours, days, or even longer before the benefit is visible.


Even if we trial energetically to find techniques that work better than our first choices, this does not fully exclude luck. The first technical option we try might be a huge improvement, or the first ten might be useless. It may take a long time to find techniques that really work well when there are many alternatives, which is often the case. This search can be shortened by carefully observing experts (e.g. using slow motion video of sportspeople) or taking advice.


However, in most cases people do not deliberately trial alternatives, copy, or look for guidance from experts to anything like the extent possible and helpful. We do not realize how much difference it could make and instead just assume we lack talent and live with what we have.


Accumulating, broad effects


Some types of technical choice have effects that accumulate over time and are wide-ranging. Typically this is because they affect the rate of learning over more than one ability.


Learning technique choices affect learning rate


Some lucky technical choices have broad, accumulating effects because they contribute to the techniques we use for learning. Techniques used for learning can be hugely important so the potential significance of lucky technical choices here is also huge.


E.g. There are many ways to learn to speak a second language and some work much better than others. As a schoolboy I made a disastrous choice and no significant headway despite years of lessons in French and Latin. Happily, when I later learned computer languages I immediately used a different strategy and it worked brilliantly.


E.g. There are many ways to learn racket sports, and some work much better than others. Exploring the forehand action in a variety of situations, systematically, and building up from slow, low energy motions to full speed and power are two helpful techniques.


E.g. There are many ways to learn to read and some work better than others. Many children learning to read English get stuck for a while trying to use knowledge of the sounds linked to each letter to decode whole words. They can sound out individual letters but do not sound out enough pairs of letters, or whole phonemes, let alone words.


Over time, techniques of learning that work well in a domain can give huge advantages.


K Anders Ericsson has studied the impact of practice on attainment and shown that a lot of practice is ineffective. Only what he calls ‘deliberate practice’ (i.e. practice designed to improve skills) makes a big contribution. Without this our performance  tends to stop improving. A child's apparent gains may be the result of their growth and maturity rather than improved techniques.


Many technical choices contribute to techniques for learning about the environment we face, some of which are invisible or almost invisible. They include choices about:



  	what to look at in different situations and at different times (people or things, which people or objects, which part of a person's body or face, which parts of a dynamic, complex scene)


  	what to attend to at different times and in different situations, which is not necessarily the same as what we look at (internal or external focus, which particular details, which frequencies to listen to)


  	which types of link between events to look for (links that are simple and consistent or complex and inconsistent, rapid reactions or longer-term reactions)



E.g. When we feel nauseous we instinctively link this to whatever we have eaten recently because of evolution, not luck. However, there are several other possible causes of nausea and here learning and lucky guesses become important. For example, did you know that a viral infection can sometimes cause inner ear problems that lead to nausea similar to travel sickness?


  	whether to pay attention to every detail, going slowly, or skim rapidly, looking for repetition and highlights in a larger body of information



E.g. Going slowly is good for learning mathematics and computer programming but not so good for reading comments on social media.


  	how much time to spend building chunks, what to build chunks about (chunks about problem situations or about solution processes), and which particular chunks to form (Chunks are explained in detail in Chapter 3.)


  	how much time to spend trying to find patterns in information that reduce the amount that must be stored and which particular patterns to search for first


  	what thoughts to have to create a new memory that is clear and appropriately structured


  	how many seconds to spend thinking about a new chunk or point


  	how many seconds to pause between thinking about a new chunk or point and then moving on to new thoughts


  	how much time to spend strengthening memories by recalling them


  	how many retrievals to practise


  	and the best spacing between practice retrievals.





Having learned about the environment we face, there are further choices in our search for effective actions:



  	how much time to spend planning ahead and trying to solve problems


  	which possible mappings of situations and actions to focus on



E.g. In advanced school-level mathematics, questions requiring proof of trigonometric identities are challenging for some students but easy for others. The key is to learn heuristics (rules of thumb) that tell you what to do next in your proof, based on features of the identity as it currently stands. Without these heuristics it is hard to know what to do next; with good heuristics it is easy to decide what to do next and usually the steps you take lead to a satisfactory proof even if it is not obvious at first how. Good heuristics can be learned by experimenting with practice problems, studying worked examples, or asking a tutor.


  	how to structure decisions


  	whether to have a single stereotyped movement or thought process or to develop a flexible schema that responds to situations (Schemas are discussed in detail in Chapter 3.)


  	what to look at and when


  	what to pay attention to


  	aspects of posture


  	how much muscle tension to use and where


  	whether the head is still or moving


  	body shapes and trajectories to try


  	variations in timing to try


  	constraints on movements to explore


  	whether to develop a skill that demands high effort or low effort


  	how to structure a process as steps and stages.





 


This subsection has been packed with ideas, including the profound observation that our rate of learning depends heavily on techniques for learning and that some of these may be the result of ill-considered choices. Now may be a good time for a break and to think about how this might have affected your own life.


Self-regulation choices affect practice and performance


Another area where our technical choices can have an accumulating and broad effect is our responses to pressure. Some people respond to stress triggers much better than others. Some people manage emotions much better than others. A significant part of effective coping is the thoughts people have in response to challenges. Some so-called ‘coping strategies’ are ineffective or even counterproductive. Psychologists have devised questionnaires to ask people what they think to calm themselves and have found many variations, with poor responses being common.


This should not be surprising because the thoughts that quickly and effectively manage stress reactions and process experiences and the emotions arising are not obvious. Advice that is bad or leaves a misleading impression is common.


A person who is calm and focused in response to challenges is more likely to practise consistently, think effectively, learn quickly, and perform well under pressure.


Lifestyle choices affect practice and performance


A person's daily habits, such as when sleeping, eating, exercising, watching television, and scrolling on screens also affect time spent practising.


Many of those habits were chosen by accident, at least partly. They may persist for years, even if they are unhelpful, just because the connection between the habit and performance is not obvious.


E.g. Many people do not get enough sleep but are unaware of it and how their behaviours harm their sleep. Students in particular often wrongly think that when they feel sleepy in a lecture it is because the lecture is boring, not because they are short of sleep. Boredom itself does not cause sleepiness; it just lets sleep take over.


Social behaviour choices affect opportunities


A person's credibility can be undermined seriously by tiny nonverbal behaviours the person is unaware of, such as a slightly weak posture, wonky facial expressions (the difference between odd looking and attractive can be just a matter of muscle movements), excessive blinking, lip licking, or a strange sounding laugh. These rarely reflect a fundamental aspect of the person. Even if, as with excessive blinking, the problem is a result of anxiety, luck may play a role in whether the person becomes aware of it and its effects, and stops the habit.


In a similar way, simple but frequent verbal responses to common situations may have an undermining effect that reduces opportunities. These might include annoying filler words, a tendency to sarcastic humour, too much humour, cutting remarks, complaining, or blaming others. Again, these habits might have started for no important reason and it is a matter of luck whether someone gives helpful feedback.


Compounding effects


The previous sections have given strong reasons for expecting that lucky technical choices could be important, but even  seemingly small effects could eventually lead to large advantages and disadvantages. Two mechanisms could compound the impact of early choices over time.


Techniques compound


Sometimes a technique progresses in such a way that (1) later technical choices build on earlier ones or (2) early technical choices allow a later transition to more advanced techniques. Poor choices early may block good choices later.


E.g. The techniques used in many basic physical movements and postures (e.g. standing, walking, running) are largely developed at an early age, perhaps influenced by physique and parental example, but also according to arbitrary choices made, usually unconsciously.


A child with good posture is more likely to learn to walk well (i.e. economically, safely, attractively) and more likely to learn to run well. This will be an advantage in all sports that involve running. A good running skill will mean it is easier to run for longer and will lead to more running being done and greater physical fitness.


Here is another reason why a group of beginners, in a sport for example, will perform differently in their first session. Some benefit from more fundamental skills they already have, whose effectiveness was partly the result of lucky choices.


Some fundamental skills that affect progress in life include posture (affecting athletic skills of all sorts, energy levels, attractiveness, and health), memory skills of various kinds, reading, arithmetic, and drawing.


Success brings encouragement


Another way our lucky technical choices can have compounding impact over time is via encouragement. If we do well at something initially then we tend to do it more, get more encouragement from others, and get more opportunities to practise and receive guidance from experts. Over time the differences between those who are doing well and those who are not increase. Recognition by others can snowball and lead to great success for those at the very top.


Great success might seem to confirm an initial theory of talent, but it does not.


Occasionally we suffer setbacks. The techniques that were so effective initially may be unsuitable later on.


E.g. Mathematics changes a lot when children move from arithmetic to algebra, and again when moving from mostly solving problems to mostly writing proofs.


Some people find that their rate of progress changes at these crucial stages in technical development. Based on previous success, most have resilience and get guidance, so they find effective technical options to meet the new demands. Some never adapt.


 


This chapter has explained why lucky technical choices could have a powerful effect on our abilities and has probably opened your mind further to their potential significance. Are there any areas of your own abilities where you might have been held back by poor choices that were little more than guesses? Now perhaps is a good time to take a break and think about these. The next chapter will look in more detail at finding possible improvements and making them.


Chapter 3: Success strategies


Previous chapters have laid the foundation for this one. You should now have a sense of the potential importance of technical decisions that are easy to overlook and the potential to improve choices through better copying, guidance, and trialling. This chapter sets out suggestions for improving ability within a simple process and includes a wealth of suggestions for detailed exploration that, for some people, may be personal breakthroughs.


Strategies for improving learning and abilities inspired by the Lucky Choices Theory of Ability focus on reducing the role of luck, though sometimes after first relying on lucky discoveries to find good options. These strategies are likely to be useful wherever the role of luck has been considerable.


They reduce the role of luck by increasing the quality of copying, guidance, and trialling – going into more detail and evaluating more rigorously.


This increases the power of nurture but is unlikely to eliminate the influence of nature. People with advantageous genes will still have an edge. Nevertheless, boosting nurture by focusing on technical decisions previously not considered should make us more positive about our abilities and more open to the possibility of great gains.


There are opportunities for learners, guides (including teachers, tutors, and parents), and people writing software to help learners. Since most of these involve going into more detail, they inevitably require more work and benefit more from computer support. Computer support can give advice, record actual performance, analyse it, and provide feedback and corrective instruction. It can do this with the benefit of perfect memory, near instant inferences, and endless patience.


Improvements may come from revisiting our established abilities or developing new ones in a better way


Obviously, people responsible for guidance should do their best to identify and correct poor advice.


Here is advice presented within a simple, natural process that starts with a mental adjustment of expectations.


Be more open to possible improvement


The first step is just a mental adjustment and may be happening to you as you read this book. We should see our abilities (including our ‘cleverness’ or ‘intelligence’) as easier to change than we have assumed in the past and be prepared to try more things in an effort to get better. If at first we do not succeed then it is not necessarily because we lack talent. It may be just that we have not yet found the easy path through the maze and must keep looking. Once we find the right path we may be able to progress as quickly as anyone else.


This positive attitude must be tempered by patience. A meticulous approach and a willingness to keep searching despite periods of little or no progress will often be necessary. We cannot just be curious or have fun and expect major gains on abilities where we previously reached a limit. Happily, finding ways to improve and seeing the impact of implementing them provides the best motivation of all to continue.


Define scope


The first practical step is to decide what to work on. The scope of an effort to develop ability through learning will usually identify two elements:



  	skills to develop (e.g. a tennis shot, a musical performance, delivering a speech) 


  	learning skills to develop (e.g. how to learn a tennis shot, how to learn to play a piece, how to learn to deliver a speech).





If the main intention was to develop a skill then this creates an opportunity to develop related learning skills. Conversely, if the main intention was to develop a learning skill then a skill is needed on which to practise these learning skills. Either way, both elements must be decided (though they can be revised in future).


Since analyzing and developing techniques in detail takes time and effort, it makes sense to focus on behaviours that are important to you now. Perhaps you failed to learn to play the violin when you were a child but this alone does not justify trying again. It would be more worthwhile re-examining your responses to challenging situations, fatigue, or criticism, or to consider how you use study techniques at work, if at all. Worthwhile efforts will be relevant to your top priorities such as health, happiness, relationships, and productivity.


Except in simple cases, it will usually be helpful to document decisions about the scope and all the details of technical development that are considered in the following stages.


Preview excellence


Some research is usually needed to learn about how excellent performance is achieved. This could be by studying excellent, carefully chosen performers or by taking advice. What techniques do experts use? How do they learn them? Spend more time analysing details of excellent performance than most people do.


Model performers and sources of advice should be chosen carefully. The most reliable sources are typically videos of excellent performance (e.g. elite competitive match play for a sport). Demonstrations at full speed for guidance purposes are nearly as reliable. Advice given verbally is the most likely to be misleading or wrong.


Video sharing platforms such as YouTube are a great source for many abilities, such as sports.


Some technical options are invisible and almost never discussed, so recommendations for some of these are made in the next few subsections, starting with eye movements.


Eye movements


Eye movements are important in a wide range of techniques and it is usually worth thinking about them carefully, making conscious choices, and practising the patterns you think likely to be most effective. Here are some reasons for pointing your eyes at particular things at particular times:



  	to get information from the most informative part of a scene (e.g. alternating between an approaching shuttle and the other player's movements)


  	to have clear vision of details (e.g. to thread a needle)


  	to anchor the eyes on something stable and allow visual flux to be used well (e.g. fixating on the distant road ahead when driving)


  	to see something as soon as it appears (e.g. waiting for someone to come out of hiding)


  	to get a good overall impression (e.g. looking at the centre of a person's upper body to assess them overall, looking at the centre of a short line of text to read the whole line in one fixation)


  	to send a signal to another person (e.g. looking at a person's eyes, lips, or some other part of their body)


  	to minimize distractions (e.g. looking at a blank wall or closing your eyes when thinking deeply).





The alternative to designing eye movements carefully is to ignore them and hope they develop anyway.


Attention


Allocating attention is a much broader topic than eye movements. Attention controls what we get from our eyes and other senses, and drives performance as well as memory formation.


E.g. When driving a vehicle on a public road, our eye movements and attention must switch frequently. When simply following the road, we can fixate far ahead and focus attention on lane boundaries and our movement between them. When checking for other vehicles, we must focus attention on their position within their lane and how fast they are changing size in our visual field, which gives information about how long it could be before they reach us. When checking road signs, we must fixate our eyes and focus attention quickly on the symbol within the sign. When checking the dashboard, we usually want to glance at a particular indicator (e.g. speed) as briefly as possible. When checking rear or side view mirrors, we must quickly focus attention on any vehicles and their movement.


E.g. As people learn to solve mathematical equations of different types, they learn to pay attention to particular features of equations that allow the equation to be classified and solved using an appropriate method.


Again, think about what to pay attention to and when, both when learning and during performance of a technique. The alternative is just to hope that something good happens without deliberation.


Forming chunks


What we attend to also influences the types of chunk we form in our memories.


Chunks are like the bricks of knowledge. They are not facts or procedures; they are just the little pieces out of which other things are built. Building a great stock of well-defined, often-useful chunks lets us keep more in mind at one time and learn faster. The number of chunks humans acquire for an expert skill has been estimated in the tens of thousands.


E.g. Could you keep the digits 1 9 1 3 1 4 9 6 1 6 2 4 1 2 0 2 in your mind for a few seconds and then say them? How about if you saw them as 1966 2012 1234 911? In the grouped form they make just four familiar chunks instead of 15 (the separate digits).


Keeping items in mind for a few seconds until they feel like one familiar thing helps create chunks. Using those chunks helps consolidate them.  Crucially, paying attention to the items and to the fact that they occur together greatly increases the formation of chunks.


Building a stock of chunks is a long-term investment of effort. We must stick at it. What types of chunk would be useful to build?


Building chunks is an easy way to prepare for other types of learning. Get familiar with symbols, words, concepts, and patterns before trying to master difficult material that uses them.


Designing associations


Chunks are often linked to form useful associations and this is another invisible area of technique. In particular, rapid thinking usually relies on building just the right associations between ideas and practising them until they are fluent, which might not take more than a few seconds. Using the associations often feels like making an inference. It might be done to solve a single problem (e.g. a mathematical problem) over the course of a few minutes or to build an ability that will be used for years (e.g. sight reading music, using a language).


It is only necessary to (1) notice that being able to make a particular retrieval quickly would be an advantage, (2) clearly formulate the association in terms of what is known initially and then what is recalled from that, and (3) practise the retrieval a few times.


When problem solving, this often makes the difference between struggling with a problem and solving it easily. More generally, memories are only useful when they are recalled at the right times. The cues must be associated with their targets.


I have often used this approach when struggling to think something through. Usually my deliberate choices bring rapid progress. They cut through the fatigue, muddle, and frustration the problem is causing and identify a technical choice that helps me through.


Making observations


The amount that people learn, at least in the short term, is strongly driven by the number of clear, specific observations they make. Observing something is much more than just perceiving it.


E.g. Imagine two people look at the same chest of drawers for one minute. One person gazes at it passively. The other consciously notices facts about it, such as the number of drawers, if they are all the same, how they differ, what the handles are like, the legs, the texture, and so on. Five minutes later both people are asked to sketch the chest of drawers from memory. Almost certainly the person who made specific observations will produce a better sketch with more accurate details than the other person.


E.g. Imagine you have just had an eye test and the optician said something about your ‘pupillary distance’. Curious, you search online for a definition of ‘pupillary distance’ and find a rather scientific page that says ‘Distance PD is the distance between the visual axes of the eyes in their primary position, as the person looks at an infinitely distant object.’ Some people might just give up at this point but you decide to make some specific observations on this text. You realize that ‘distance PD’ is the name for a specific pupillary distance. It is one where you are looking at something in the distance. You realize that if your eyes were looking at something nearer then the pupils would swivel and be a little closer to each other. So the distance at which a person is fixating makes a difference to the separation of the pupils! Another technical term you spot is ‘visual axes’ and you deduce that these must be imaginary lines down which each eyeball is looking. The last technical term you notice is ‘primary position’. You guess that optometrists use this name for when the eyes are looking straight ahead into the distance, at which point the visual axes should be parallel.


This habit of making relevant observations builds on decisions about how to use attention. It is a clear example of how choosing to shape thoughts consciously is more powerful than just putting in hours of relatively mindless effort and hoping for rapid progress.


Retrieval practice


Memories typically last much longer once they have been retrieved at least once. Much psychological research has proved this and it is now well known in education.


However, students often do not use this learning technique and urging them to do it has little effect. The problem is that retrieval practice feels like a poor use of effort. It is hard work compared to just rereading material and the advantage cannot be felt in the short term. Struggling to remember things is unpleasant as well as tiring.


However, most people find that if they make deliberate observations then they can recall almost all of them easily after a few minutes delay or a little longer. This might be something they do silently on their own or they might find an opportunity to share interesting information in conversation. These are good ways to do the initial retrieval practice and make subsequent retrievals easier too.


Labelling working memory slots


Some mental techniques, such as in mental arithmetic, require us to hold intermediate results in mind for a few seconds while thinking. The ability to do this is enhanced by (1) having more chunks, as already discussed, and (2) knowing in advance that an intermediate result must be stored and having a name for it.


E.g. When multiplying a double digit number by a single digit number, we must hold an intermediate result in mind. Let us call that the ‘tens result’. Consider 7 × 35. Seven times 30 is 210 so hold that as the tens result. Seven times 5 is 35 but now add the tens result, which was 210. The answer is 245.


Without this label the number recalled might just be the number that seems most prominent, which might be 210, 7, 35, or a number from another recent problem.


Forming schemas


In many perceptual motor skills (e.g. sports) movements are never performed exactly the same twice. Even for seemingly standard abilities, like kicking a penalty, the brain must give slightly different instructions to the muscles depending on fatigue, temperature, and other variables.


To do this we must form schemas that calculate the instructions to our muscles given our perceived situation and intentions (see, for example, a review of his schema theory by Schmidt, 2003).


A typical schema is based on a movement (e.g. a golf swing or tennis shot) that we can vary systematically. Each execution of that movement is similar but not exactly the same. It might be a little bigger or smaller, higher or lower, faster or slower, and so on, according to requirements.


This systematic variation reduces the degrees of freedom problem. Because there are many joints and muscles in the body, there are many ways to perform an action. Creating a systematically variable movement reduces this complexity because the movement can now be varied by changing just a few parameters that govern its shape and speed.


E.g. A golf putt is a relatively simple movement. Players try to develop a schema that keeps their putts as similar as possible to each other with just one parameter to adjust: the initial speed of the ball when hit. The player lines up by standing in the right place then tries to make a swing that gives the ball just the right speed. For a longer putt the putter is swung back a little further and may be accelerated a little faster.


If the golfer were a simulation in a computer game then the gamer would probably only have to control the direction and speed of the putt. The computer would then take those parameter values and execute its programme for the putt, systematically varying its simulation according to the instructions from the gamer. This is the same simplification that a schema provides.


A typical schema also maps the situation and intentions to parameters of the required movement.


E.g. The required initial speed and direction of the golf ball for a putt is also calculated by a schema. This responds to the slope, surface smoothness, grass length, and dampness of the green to decide a speed and direction.


Calibration is the process of adjusting schemas to make them accurate. They can be inaccurate if they are not fully developed or if they are not used for a while.


More information on developing good schemas is given below.


 


This is far from all the invisible techniques that might be important but is a good introduction. Now here is the next step in the process.


Understand current behaviour and identify possible improvements


The next step is critical and one where exciting discoveries might be made.


Sometimes the abilities in scope are almost entirely new to the learner. If they tried to perform now then they would have no rehearsed techniques to rely on.


However, more often the learner already has some skill, perhaps with some technical choices made poorly in the past. Understanding current behaviour and identifying possible improvements requires more work. You may have to dig deep and fix tiny details, including some that were first established many years ago, perhaps even in early childhood.


Here are some ways to do that:


Compare with a model: The learner compares their own behaviour with that of an expert or with advice. This might be with the help of video or a guide. With perceptual motor techniques it is often easy to use slow motion or freeze-frame to spot specific differences in body shape or timing. With intellectual skills such as mathematics it may be possible to use the written solutions, the expert's introspections, and video to identify different techniques and different timings when comparing an expert with the learner.


Use signs of difficulty: The learner tries to perform the skill and identifies points where there is a sign of difficulty such as:



  	feeling stuck or confused


  	feeling under strain, mentally or physically


  	excessive muscular tension, including muscle tension that opposes the main intended force


  	unwanted pauses


  	unwanted asymmetry or loss of balance


  	errors.





Assume a gap: The learner simply assumes that they do not currently do the right thing. In the next stage they try to follow advice. If this proves easy and feels like no change is required then there was in fact no gap but if this feels difficult and a change is required then a gap has been found.


Chapter 2 gave many reasons for expecting lucky choices of technique to have an important role in the development of our abilities. However, this alone does not imply that looking for choices that can be changed now is worthwhile. We must also know that we can (1) perceive the behaviours, even if they are subtle, and (2) deliberately change them. The following subsections give examples to demonstrate that we can.


The following subsections also offer suggestions for different types of ability, focusing on technical decisions likely to be important but possibly missed in typical advice. Any of these could be a personal breakthrough for you or someone you know.


Posture and movement


This first area is important to sports performance, energy levels, and health, especially as we age.


Record yourself on video standing, sitting, walking, running, or doing your sport. Watch the videos over and over again. Are there moments where you look a bit odd or clumsy? Do you look asymmetrical at times when you should be symmetrical? When you watch people with excellent posture and movements, such as most actors and sports stars, how exactly do they differ from you?


Lie on a flat surface and stand against a flat wall. Are you in any way asymmetrical, perhaps with one shoulder higher or further back than the other? Learn what it feels like to be more symmetrical and remind yourself from time to time. Is the asymmetry because of unnecessary tension somewhere?


Move around and do different things to see if there are moments when you feel jerky. Can you move in ways that round out changes in direction and reduce jerkiness? Are there ways you can simplify your actions? Can you use large muscle groups instead of putting a lot of strain on small muscle groups? Can you reduce the strain on individual fingers by shaping your hands differently? These changes could save you a lot of energy and physical wear and tear over the years.


When we exert ourselves, some muscles pull in the required direction and are known as the agonists for that action. Other muscles simply brace us. Then there are muscles that oppose the agonists and are known as antagonists for that action. Antagonists should be relaxed. What about yours? Can you relax antagonists further and so do more with less effort?


Intellectual learning techniques


This area of ability is fundamental in education and many jobs.


Many intellectual learning techniques are specific to the material to be learned. However, some are useful more generally.


When reading non-fiction, do you just start at the beginning and work through or do you read more strategically, checking the contents list first, deciding what to read next, evaluating the quality, and deliberately choosing how to spend your time? A more strategic approach could multiply your learning rate many times.


When reading to learn, do you pause on new symbols and terminology to get them clear and familiar in your mind before moving on? Do you notice specific points made in the text and often pause for a moment to let them sink in? When learning from a picture, do you observe specific facts or just let your eyes wander over the image? After a session learning new material, do you often think back over it, retrieving points, and perhaps organizing them a little better?


If you do none of these things then starting could dramatically increase your learning rate. Just putting a highlighter pen over some words is not the same as having the effective thoughts that build memories.


In full-time education you probably learned to study for examinations. You learned to identify specific things to memorize,  to organize them, to test yourself, and so rapidly build your memories. At work, do you use the same techniques to increase your abilities? Do you list knowledge you want to commit to memory? Do you have a revision system?


Writing techniques


Composing sentences, paragraphs, and longer texts is complex mental work. There is lots to do and without good techniques it can be extremely tiring. (Writing my first published book was one of the most mentally tiring things I have ever done but I have made technical improvements since then.) Here are some of the main technical decisions and options:


Overall approach: One option is just to start writing immediately regardless of quality and then repeatedly rewrite. Another is to repeatedly imagine speaking to someone in conversation and then write out a version that seems to at least start well. Yet another is to wrestle internally with the material and words until ideas good enough to at least start writing emerge.


However, the best option is probably to write systematically, doing one thing at a time, and using the typed page as an external memory. In stages, develop ideas, make a plan, write specific text, and then go through stages of polishing.


This is mentally easier because of the division of tasks and use of an external memory. It also allows checking and defect removal at each stage rather than only once full text has been written.


Which does writing feel like to you? Is it more like an internal mental battle, wrestling with words until something comes out on the page, followed by nagging doubts and repeated revisions? After writing a few paragraphs do you feel fine or are you desperate for a rest and refreshment? Do you procrastinate when you have writing to do because you know it will be mental agony?


Planning units: Some common options for planning text are writing an outline of points to make and setting out headings. However, the best option is to work with content descriptions. These say what each bit of text should do and occasionally also mention specific points that might be made. Content descriptions can describe different quantities of text ranging from the purpose of an entire book to the purpose of just a part of a single sentence. Content descriptions can be put together to make great plans.


E.g. A fragment of a plan for a funny story, using content descriptions, might be:



  	Tense conversation between Basil and Polly about the lost kipper.


  	Circumstances that lead them to forget about the handbag.


  	What happened to the kipper.


  	Discovery that the handbag has been lost.





E.g. The plan for a section of a non-fiction book might be:


  	Definition of the demographic group.


  	List changes in behaviour over time.


  	Chart changing size of the group.


  	Show economic trends for the group and explain each.





Sometimes the same content description can be applied repeatedly to different things.


E.g. Design knowledge can be presented as a set of patterns, each explained using a standard list of elements.


Content descriptions can also be created retrospectively for existing text created without them. This can help identify and resolve problems.


Using content descriptions can boost learning of writing skills. You can learn content patterns that are often useful, which greatly simplifies planning. Also, it is easy to learn particular phrases and sentence frames that implement content descriptions, down to quite low levels, and so become a more fluent writer.


Composing paragraphs and sentences: Assuming you have decided what to try to do with the next few sentences or paragraphs, how can these be written? A mentally easy way to do this is to work in stages, doing just one thing at a time and using word processing to gradually fill out the text. The sequence can vary but typically might be as follows:



  	Think of points you could make and note them.


  	Choose the points you want to make.


  	Tentatively choose the order for points.


  	Tentatively choose a format for the writing (e.g. paragraph, bullet list, table).


  	Compose and type out phrases and sentences to convey the chosen points in the chosen order.


  	Carefully review and polish the text written.





Sometimes the initial notes of points to make are so close to the final sentences that you need only move the words around and tidy up.


Structured lists: Many points to be written can be organized as structured lists (i.e. lists that may have sub-lists within them, forming a hierarchy). These are a convenient and compact alternative to mind maps. Although not everything can be organized as a hierarchy, this structure is usually helpful and easy to do. With practice you can get better at creating perfectly ordered and structured lists easily. These are easier to remember and explain.


Revision methods: An improvement on just reading and re-reading your text to find possible improvements is to decide on the focus for each review and progress systematically. For example, you might do something like: (1) flow and headings, (2) clarity, and (3) typos. Some sections of this book went through seven distinct stages of revision.


Perceptual motor learning techniques


Most sports skills and physical work skills are perceptual motor skills. Developing these skills more quickly and to a higher level is valuable.


All perceptual motor skills benefit from lengthy practice.  However, practice is much more effective if it is intended and designed to improve skill (often termed ‘deliberate practice’). Simply repeating behaviour makes little difference. Indeed, one can practise for years but still have mediocre skills.


Typically, do you (1) mindlessly repeat behaviour or (2) decide what to change or trial, do things designed to facilitate a focus on that aspect, pay attention to what you are doing, respond to what happens, and try to correct yourself each time? That extra conscious attention will usually produce gains.


The way you distribute practice over time is also important. If you had a choice between practising for two hours in one session each week or practising for 20 minutes each day, 6 times a week, which would you choose? The more spaced practice is well known to be better for learning. Try to make each session convenient to set up and pack away.


Other learning techniques are more specific to types of skill. Perceptual motor skills can be put into two broad groups:


Schema-heavy: This is typical of sports skills (e.g. racket sports, fighting sports, team games, snooker) and driving (which also involves continuous control). You must respond to a widely varying environment and calculate precise responses. The development and calibration of schemas that do these calculations is fundamental.


Sequence-heavy: This is typical of artistic skills (e.g. dancing, playing a musical instrument, handwriting, and gymnastics) and work skills (e.g. typing, operating a machine in a factory). You must do a preplanned sequence of movements. Schemas can also play a role but are less fundamental.


To make practice for schema-heavy skills more deliberate:



  	Think carefully about where to look and what to pay attention to at different times during the technique. (Attention may be to different parts of the visual field or to particular objects in the visual field such as other players, but also could be to information from other senses.)


  	When developing a particular schema (e.g. a shot in a racket sport), think carefully about the range of situations in which that schema is applicable and the boundary zones between it and schemas for other movements (e.g. other shots).


  	Consciously design movements, thinking about how they can be adjusted systematically to different circumstances (e.g. how to hit the ball if it is lower, or moving faster, or coming at a different angle), then try to practise the variations of the movement independent of situation (e.g. swinging the racket without the ball), and finally practise adjusting movements to different situations.


  	Practise movements controlled by schemas in situations that vary randomly or according to a pattern that makes it easier to understand how situation and action are connected.


  	In every session, spend time deliberately fine-tuning the calibration of your schemas so that your actions are precisely correct (e.g. central contact on a racket and a shot that goes where intended).





To make practice for sequence-heavy skills more deliberate:



  	Deliberately divide the sequence into chunks, and divide those chunks into smaller chunks, and so on.


  	For each chunk, spend time refining the movements within it. (The chunk might be a standard technique such as a familiar dance step but even here there may be slight modifications needed to fit the chunk nicely to the preceding and following movements.)


  	Focus on parts of the sequence where you make mistakes and practise these more, carefully refining the movements and their connections with preceding and following movements.


  	Where speed is the problem, start slow and precise, then let speed naturally increase without compromising on precision.





To what extent do you do these deliberately?


Social behaviour


Social behaviour is another area that makes a big difference to our happiness and progress in life. This is a huge topic but better behaviour is usually slower, more symmetrical, calmer, more relaxed, and more thoughtful.


Record yourself on video talking or rehearsing answers to interview questions.


Many of us would behave a little differently in social situations if we could see ourselves. We might change an odd posture, twisted smile, too much blinking, or some other habit that makes us look weak or shifty. Do you sometimes pull odd faces, perhaps just as a consequence of the way you talk? Does your mouth make asymmetrical shapes as you talk?


We might also change if we could hear ourselves more as others hear us, perhaps with an odd laugh, a nasal tone, irritating filler words or repetitions, or an annoyingly sarcastic tone. We might also be undermining ourselves with habitually poor responses to conflict, both in person and online.


These little faults have developed without thought or awareness over the years. They may be small but they can affect our progress at work, exclude us from romantic relationships, and limit our circle of friends.


E.g. Many lonely young men struggling to start a romantic relationship find themselves seen as just friends by potentially suitable women they know. This is often called being in the ‘friend zone’. Avoiding or breaking out of this zone may require little more than some brief eye movements away from the woman's eyes and down towards her lips or other parts of her body. Not a stare, just the occasional glance, but still a powerful signal. If she seems pleased with this then he might move just a few centimetres closer to clarify his interest. These are subtle behaviours.


Mental reactions to stress triggers


The way we respond to pressure is important to performance and our ability to keep practising and learning. When a stress trigger happens, which thoughts are most typical of you?


Unhelpful:



  	‘Why does this always happen to me?’


  	‘Oh, great. Typical.’


  	‘Oh no. If I don't sort this out then lots more really bad things are going to happen.’


  	‘What have I done wrong now?’


  	‘I hate him/her/this job/this house/etc.’


  	‘This should not happen to me.’


  	‘I don't deserve this.’





Neither helpful nor unhelpful:



  	‘It could be worse.’


  	‘I should be grateful for what I have.’


  	‘Take a breath and just relax. Stay in the moment.’


  	‘Let these thoughts go. Just put it out of mind.’


  	‘Please God, help me through this.’





Helpful:



  	‘Am I in physical danger right now? No. I'm safe.’


  	‘Do I need an immediate, intense, physical effort? No.’


  	‘Must I work this out immediately? No. I can think about it this evening/tomorrow/in half an hour/when I've finished this/etc.’


  	‘I'll sort this out by thinking carefully and working on it over time, pacing myself.’





The thoughts in the last group are the most helpful but the least likely for most people. How much difference would it make to you over time if you eliminated all the unhelpful thoughts and replaced them completely with helpful, calming thoughts?


Reactions to fatigue


This is a simple topic yet important to energy and maintaining a healthy body weight.


If you feel tired at some point during the day, is your first reaction to eat, drink, or rest? When you rest, do you sit quietly or do you play a computer game, have a conversation, or read a difficult book? Usually the best reaction is simply to rest for a few minutes or even half an hour. Hydration might also be important. Rest properly rather than just changing the nature of your activity slightly.


Trial improvements


Having identified some possible improvements it is time to trial them. Trialling means having a go and attempting evaluation. An experiment is a particularly rigorous form of trial.


Trials can reveal:



  	if a desired technique can be done by the learner


  	if a desired technique can be done by the learner in the appropriate situations


  	if the learner can remember to use the technique in the appropriate situations


  	how well the technique actually works in these situations.





Some advice is so poor that it fails even on the first point of the above list.


A frequent problem is that it is difficult to get yourself, or another learner, to act differently. Instead, faced with the usual cues, the established behaviour is performed as usual. The mind is completely occupied performing the task and nothing is done to change the technique. This is particularly likely when performing under time pressure. If opportunities to perform a technique are rare then it is common to forget to use a new technique.


It can be crucial to devise a plan for using a new technique. Here are some ideas for such a plan:



  	Make technical changes in the easiest order. One useful example is going from eye movements to attention, and then to chunk formation, then observations, and then designed associations. (It is hard to direct attention correctly if your eyes are looking at the wrong place.) Another example is going from posture to movements, and on to schema development and calibration.


  	Clarify the old and new techniques (called ‘old way new way’ by Baxter et al, 2004).


  	Use special tasks designed to push the learner to use a particular technique (e.g. focus attention on something).



E.g. To get a young learner to focus more on the details of mathematical problems he had to solve I recommended that he practise reading questions then testing his memory of details of the questions. When I tested him with this task two weeks later his ability was dramatically improved and his mathematical skills rapidly improved from this point.


  	Perform the technique outside the full situation (e.g. try a tennis swing without the ball).


  	Repeatedly plan behaviour for the next few seconds or minutes and then carry out the plan (e.g. plan to allocate attention in a particular way or focus on creating chunks of a particular type).


  	Count successful uses of the new technique.


  	Make a note in a written plan or set an alarm as a reminder.


  	Create an implementation intention to do the new technique when an opportunity arises (Schweiger Gallo & Gollwitzer, 2007).





Forming implementation intentions takes just a few seconds. Think to yourself ‘If <situation> is encountered then I will <behaviour to be performed>.’ The situation should be specific and something you are likely to notice. The behaviour to be performed should make clear that it is the new technical option that is to be used.


Another potentially difficult task is identifying how well the technique works. The results from the first few attempts may be misleading for the reasons discussed earlier in the Limitations of trialling (i.e. other drivers of results, alternative evaluations, interacting combinations, the moat effect, and scope for improvement in the long term). These potential problems must be understood and allowed for to give new techniques a fair trial.


Trialling can be complex so many learners would benefit from support from software or an expert guide who makes plans, records trials done and results, and helps with choices. Although most learners should be able to understand what is being done, many would struggle to do the detailed organization and documentation alone.


Plan and be patient


This chapter has been about taking action so now may be a good time to take a break and think about what, if anything, you would like to do yourself. Re-examining your techniques from the perspective of the Lucky Choices Theory of Ability could lead to exciting breakthroughs but also presents difficulties. Greater rigour is needed and there may be long periods where nothing useful is found. Alternatively, it might reveal an almost overwhelming list of past mistakes and opportunities improve.


Planning is needed to translate the brief suggestions in this chapter and the early ideas in your mind into small, practical steps you can fit into your life around all the other things you must do. Such a plan is also needed to keep you coming back to this project despite distractions, disappointments, and times when it seems there is too much to change.


Patience is needed to get you through periods of slow progress and periods where you believe you are making progress but the results are not as obvious as you would like.


Chapter 4: A detailed sporting example


This chapter is also about the importance of lucky technical choices so feel free to skip it if you are already convinced and have no interest in racket sports.


The importance of technical choices, including lucky technical choices, is best understood by looking at them in detail. This chapter explores one ability in great detail, revealing important technical decisions that most people are unaware of. It is a sport many people have tried, perhaps as children. It involves perception, physical motion, and even the intellect at times. There are also huge differences between novices and experts. Consequently this ability makes an excellent illustration.


Badminton is a wonderful sport. Safer than most and a great workout, it is enjoyed by people over a wide range of ages and skill levels. Most people can learn to hit the shuttle gently within a few minutes but elite performance takes years of dedicated practice and coaching. There are huge differences between people in how quickly their performance improves with a given amount of practice.


One interesting but not unusual aspect of techniques in badminton is that some are barely perceptible to most people and yet they play an important role in rate of learning and level of play. Some are taught only by outstanding coaches and some are not taught at all.


E.g. Jackie and Alan Cunningham are legends in Surrey county's junior badminton set up. For many years, they were the top coaches and organizers for the junior county squads. When a child had their first session in the county squad, Jackie would go on court with the new player and spend an hour or so with them. In just that short time she would remove most if not all their quirky, inefficient movements and start them on the path to being a much better player. Clearly, she corrected poor technical choices that had been made by the player despite previous coaching.


What is less obvious is that there were probably many other children whose poor technical choices meant they never qualified for Jackie's coaching.


The technical choices discussed in this chapter are subtle. It is easy to overlook them altogether, or to search at length for the right timing and angles without finding them. Luck may be important in determining which young players attend to these details and find the best techniques, and which do not.


None of this means that coaching is irrelevant. Quite the opposite. Good coaches dramatically reduce the time needed to find good ways to play.


If you are not interested in badminton then please skip this chapter or read on anyway. The significance of lucky technical choices can be seen best by studying details of techniques. You could also stop often to think about whether similar technical choices might be involved in some sport or artistic skill that interests you.


Detailed imitation


The first subtle technical decision in this chapter is the extent of detailed imitation of good players. Does the learner look at other players at all or just rely on advice or personal experience? How closely does the learner look?


Much can be learned about badminton techniques by watching good players, either live or on video. How do they move around? How do they hit the shuttle?


For this to be helpful the learner must observe specific features of expert performance and work out how to replicate those in their own movements. Learners may differ in how carefully they identify specifics in expert performance and modify their own movements accordingly. If their eyes just follow the shuttle throughout rallies then little is learned. Do they pay attention to useful detail or not? Have they done this many times in the past with other techniques and improved their ability to observe and replicate?


Eye movements during rallies


Another subtle technical decision concerns what we look at during rallies. ‘Watch the ball!’ is traditional advice in racket sports. (In badminton it becomes ‘Watch the shuttle!’ of course.) This is good advice, up to a point, but it is a mistake to watch the shuttle all the time and important to watch other things at the right times.


Research over the last three decades using increasingly sophisticated gadgets has shown that the eye movements of elite players in many sports are different from those of less skilled players (e.g. Vickers, 2007). Different sports show different patterns.


The best patterns for competitive badminton are unclear, but a sensible guess is that, as the shuttle approaches, the player should track it very closely but then, having hit the shuttle, should look back towards the opponent instead of continuing to track the shuttle. Good players anticipate their opponent's shot from their position and body movements, particularly of the chest, shoulders, and arms. If you are always looking at the shuttle then you cannot take in this information or learn to use it.


Players who look at their opponents during rallies are likely to learn to use information about the opponent's movements to anticipate their shots, which is a great advantage over someone who does not learn this.


Attending to visual flux


Another subtle technical decision involving the eyes concerns how we allocate attention rather than how we point our eyes. As the shuttle approaches, tracked by the eyes, the shuttle itself hardly moves within the visual field. It is everything else in the background that moves, relative to the shuttle. This movement is sometimes called visual flux.


Attending to visual flux gives more information and lets players learn to use it during play.


Attending to shuttle size


As the shuttle approaches, its size within the visual field increases. The rate at which it grows gives useful information about how long it will be before the shuttle arrives to be hit.


Again, attending to this rate of change gives more information and lets players learn to use it during play.


Central contact on the racket


Another subtle technical detail about how we allocate attention concerns contacts between the shuttle and racket. What do you think counts as a good contact with the shuttle? In my mind any contact that misses the frame is a good contact – which is the wrong way to think about it! For a good player, a good contact is one that hits a particular spot on their racket near the centre. They know exactly where their last contact was and anything less than perfect is a mistake to be corrected for in later shots.


This is an important mental habit. Only consistently optimal contacts give control of shuttle speed and the ability to hit accurate drop shots and clears. Without this consistency, many drop shots will be too high for safety or go in the net, while clears will be too short for safety or fall out.


A persistent effort to achieve ideal contacts is likely to have a pervasive beneficial effect.


Waiting points


In a singles rally, having hit the shuttle, there is a best place to wait for your opponent's next shot. This I call the waiting point, though in practice you might not reach it, or might move into it only momentarily before moving off to intercept the shuttle.


The best waiting point changes from shot to shot. It is not a single, central position on court as coaches sometimes claim. Nor is it efficient to just move into gaps.


In singles, if you hit a drop shot then usually you should move forward of the centre point but if you hit a long shot then you should be behind it. If you hit a very good drop shot then you should get in even closer to the net, hoping to kill a return that is a bit too high. If you hit to the left then you should wait a little to the left of centre and, conversely, if you hit to the right then you should wait a little to the right. (Doubles is more complicated.)


The ideal waiting point will be driven by many other factors, including your opponent's favourite tactics. Being even 30 cm out of position can make the difference between success and failure.


Starting to move


There are several subtle details that help a player move off quickly towards the next hitting point. Miss any of these and getting to the shuttle in time will be much harder.


First, you need a well timed split-step. The split-step in badminton is a very low jump, during which the feet come off the ground and spread a little further apart, followed by sinking lower and charging the muscles of the legs with elastic energy, before pushing off towards the target.


The timing of the split-step is crucial. Start too early and you may have to move before you know which direction to go, or hold for a moment and lose the benefit of the split-step. Start too late and time is wasted.


The difference between a helpful split-step and a useless one is just a split second, so it can be hard to learn the right timing and hard to notice the difference it makes.


Good players often do not rush to the waiting point, stand still, then do a split-step to move off. If they have plenty of time then they deliberately move towards their waiting point gently so that they arrive just in time to split-step. The last movement into position is also the drop into the split-step, saving a little energy. That is a subtle detail.


Getting the feet the right distance apart is also important. Many beginners have their feet too close together for fast, stable movement.


There is another crucial detail in the push off out of a split-step. Both feet should help to launch you on your way. If your feet are such that one foot is closer to the target than the other, the temptation is to push off with just the foot furthest from the target and raise the other foot to start the first step. This puts all the work onto one leg. It is better to use both feet, with the foot nearest the target pulling your body while the other foot pushes. This way the legs share the work and you go further with less effort.


Having executed a perfect split-step, the second thing a player should often do is accelerate with one or more shuffles. These are done with the feet still some way apart and are really like sideways jumps. More shuffles are used for moving sideways, and again when slowing down near the shot.


All these details together enhance speed, save energy, and protect against injury.


Correct grip on the racket


The exact way the racket is gripped in various rally situations and for various shots is crucial and hard to see and learn. Different backhand shots require different grips, different forehands require different grips, the grip for defence is different from the grip for attack, and even the best grip for receiving service depends on whether you are standing in the right or left court.


These are tiny details but their effect is visible to experts. A player with slightly the wrong grip will produce the wrong swing and often make errors towards particular directions.


Good grips are not intuitively obvious. Most children just starting badminton use a panhandle grip and do not change their grip for different shots, implying that these are the obvious technical choices for them. Having chosen the panhandle grip it is almost impossible to hit the shuttle hard.


Families of movements


Another hard-to-see yet fundamental technical decision concerns how learners view their skills and develop them.


The various shots and other movements of badminton are never performed the same way twice. For example, the forehand clear must adjust to different incoming shuttle heights, angles, speeds, how far the player is leaning back, how far the shuttle needs to be sent, and at what height. Even a seemingly fixed shot such as a serve to a particular corner requires slightly different instructions from the brain to the muscles each time, compensating for different levels of fatigue, muscle warmth, air temperature (which changes how far the shuttle flies), and other factors.


Players do not execute a fixed motor programme whenever they need, for example, a forward lunge or a backhand clear. Instead, the required instructions to the muscles are calculated based on the current situation and intentions for the future. As already explained, this calculation relies on developing a simplifying schema that systematically maps the situation to instructions to the muscles. Learning and calibrating these schemas is fundamental to effective play.


A lot of coaching advice creates the impression that there is no variation in the shots or other movements and no need to develop these schemas.


E.g. Failure to understand the need for systematic adjustment is easier to spot in tennis. If you go to a public park in summer and watch poor players enthused by tennis on television then you will often see them approach the ball with an impressive wind up. They look like they know what to do but then realize the ball is in the wrong place for their swing and make a last moment adjustment, hardly hitting the ball at all.


People may differ considerably in how effectively their approach to learning perceptual motor techniques develops good schemas. They might or might not try to make schemas by, for example, thinking about how to vary their actions systematically to meet different requirements. The schemas they design may also vary in quality.


A person who does this well can soon develop shots and movements that adjust reliably across a wide range of situations. In contrast, a person who does not understand the need for systematic variation may feel their shots are inconsistent and unreliable even though the real problem is that they are too consistent.


Elements of the swings


The complexity of the badminton swings is a problem. For each shot, you must hunt for an action that works well over a wide range of situations. You could hunt for years and not find a good swing for any shot requiring power. The forehand clear and smash are tricky enough, but the backhand clear and smash are a baffling riddle to most players.


Fail and you will be unable to hit the shuttle the full length of the court and will usually lose to someone who can. They will push you back to the tramlines but your shot will be short, allowing them to attack, or push you back again and hope for a shot that is weaker still. Power matters, but it is as much a matter of technique as muscle power.


For a swing to work, you must combine the elements that generate speed, apply them in the right sequence, and have your body in the shape that allows the elements to work. It is not obvious how to do this.


For example, high speed photography and modelling of elite players have shown that the final movement of a forehand smash, near the moment of contact with the shuttle, involves the whole arm twisting about its main axis, especially the forearm, but also at the shoulder. If the racket was perfectly in line with the arm then this would make the racket twist but would not make it go faster.


For the arm twist to make the racket go faster, the racket must be off the line of the arm (by around 30 degrees it seems, but this probably varies). To achieve this angle, the arm must be diagonally up and to the side, not straight up, so that the racket comes over almost vertically over the hand. This in turn is linked to the torso leaning away from the shuttle so that the rotation of the shoulders and spine helps to move the arm forwards, and so it goes on. The details are interlinked and often far from common sense.


Swings that do not telegraph


Ideally, a player's swing actions should not give away the intended direction of shots. Such swings make play much harder for opponents but clues that give the direction away may be quite subtle.


Players differ in how much attention they give to developing swings that hide their intentions.


Movement and position of the other arm


By ‘other arm’ I mean the arm not holding the racket. The other arm is important because it has significant mass and, used correctly, helps enormously with balance and power. It is not invisible but is easy to ignore because so much attention is needed for the racket arm.


In expert badminton the other arm is usually held away from the body, providing stability. During powerful shots, such as a smash, the other arm moves counter to the racket arm, cancelling out the tendency for the whole body to spin as the racket is swung.


In the forehand smash, the other arm starts high, then swings down as the racket arm is sent back, then slows and starts to rise again as the racket arm is thrown up, over and around the shoulder.


When a player jumps sideways and hits a forehand drive in mid-air, the other arm swings forward, countering the racket arm, rather than just trailing behind as usual. This is because the feet are not on the ground and so the only way to avoid spinning is to counter fully with the other arm.


Another use of the other arm is in a deep lunge. The other arm swings back as the body lunges forwards, then swings forward as the body recovers backwards.


Players vary in how well they use their other arm and this may depend on whether they noticed the relevant details when watching examples of good technique.


Choices affecting injury risk


Although badminton is generally a remarkably safe sport, with almost no contact between players, injuries can occur, usually to knees or ankles. The strain placed on these body parts depends on crucial details of lunging and jumping techniques.


It is possible to tear ligaments and even damage bones. Such injuries can take months to heal, during which the player cannot train and this affects long-term progress in the sport.


Fine-tuning calibration continuously


The schemas that produce movements have many parameters that must be at exactly the right level for movements to be correct. If they are slightly out then, for example, the shuttle may go out of court or fall too short, or contact with the shuttle may be on the wrong part of the racket.


To keep these parameters perfectly calibrated, players must continually adjust as they warm up and play.


E.g. We see the same phenomenon with snooker players. If a player has not been at the table for a while during a match then their accuracy may fall. At the next break they will often rush off to find a practice table and fine-tune their calibration.


Badminton players may differ in how they respond to inaccurate shots and movements, with some improving their calibration quickly while others are slower. Trying to achieve central contacts between the racket and the shuttle is helpful. Players may see the warm up for a match as simply an opportunity to get physically warmed up or as a crucial opportunity to accurately calibrate shots and movements.


Tactical situation analysis


Situations that can happen during rallies can be classified and sub-classified in various ways. Tactical knowledge can then be built up within this analysis. The challenge is much more complex in doubles than singles.


Learners may differ in the extent to which they even try to do this and in the way they classify situations. Some may have no awareness and simply move around on court into gaps while other players have a sensible breakdown of situations and a detailed understanding. If they play doubles then, ideally, they will discuss and agree these with their partners.


Tactical memory


If you are lucky enough to catch a good player out with a tactic, such as a favourite drop shot or a feint, then you may be delighted at your success and try it again at the next opportunity. It might work but, more likely, it will almost work. The third time you try your trick they will be waiting, ready to hit a winner or, at least, put you back under pressure.


Good players typically notice when and how an opponent has beaten them with a tactic and quickly adjust their expectations about their opponent's behaviour in particular situations. However, this is not something that only very good players do. Some moderate players do it too, though most do not.


Similarly, players get an advantage by noticing and remembering your weaknesses. If you miss a particular shot in a particular situation twice in a row then they will start giving you more opportunities to play that shot. If a trick of theirs catches you out then they will use it again from time to time until you start to adapt.


Players with good tactical awareness also notice when a tactic put them under pressure or created pressure on their opponent, even if it did not win the point outright.


E.g. As a coach to young badminton players during matches, Alan Cunningham would sometimes give advice to his player after the first game. He would stand next to the child, side-by-side with his hand on their shoulder, and mutter secret words of advice. Often when the child came out to play the second game the match situation would turn around. Whatever it was that Alan said identified some tactical change the player could make that would relieve or create pressure. Clearly, a player who can do this for themselves has a great advantage and need not wait for advice.


This kind of memory use helps them beat players who look stronger in the warm up.


(They themselves avoid falling into predictable patterns, which makes their disguise and deception all the more effective.)


Not everyone notices the circumstances of won and lost points and uses that information. Not everyone even realizes that it might be a good thing to try to do. A person who makes a habit of it will gradually gain a great advantage over someone who never does.


 


The next chapter goes in a different direction, considering issues of fairness.



Chapter 5: Treating people fairly


This chapter is about how to treat people fairly with the determinants of ability in mind. Most of us would recognize a snob who thinks the upper classes are all genetically superior thanks to their good breeding. However, this is only one of the potential mistakes and others are less obvious.


This chapter considers the issues around (1) telling people about themselves, (2) allocating resources for nurturing, (3) allocating job roles, and (4) deciding rewards for working.


Telling people about themselves


When we try to encourage or discourage someone we sometimes say things that imply the causes of their ability. This can go wrong.


Some mistakes to avoid


‘You are so talented.’


It is risky to praise a person as ‘talented’ (i.e. having a genetic gift), especially if we do not mention other determinants of ability. It is usually impossible to deduce a person's innate, DNA-driven talent from their abilities except for certain physiological advantages such as VO2 Max, muscle fibre composition, and responses to physical training.


Praising people as talented is particularly common in artistic fields.


Praising just talent ignores the contributions of practice and lucky choices of technique. It may discourage people from putting in the effort to practise and make careful technical choices, or may just annoy them because the effort they have already made is ignored.


A less obvious but still potentially damaging consequence is that it may lead the person to expect smooth progress in future. If they then struggle to find a good technical option for some new skill then they may be discouraged, paralysed by self-doubt, or avoid trying to improve themselves due to fear of failure.


‘You can do anything you want.’


This seemingly positive encouragement usually comes from the mistaken belief that genetic advantages do not exist and lucky technical choices play no role. Ability is simply a matter of effort. Alternatively, the speaker might suggest that all you have to do is ‘believe’ or ‘want it’ enough.


In reality genetic advantages do exist and they are important when there are many people making a huge effort and getting similar help. There are some things you cannot do. Also, it can be frustratingly hard to find technical options that work really well. Some people find a great technique straight away while others, perhaps equally talented and driven, may search for months or until they give up. Stalled progress does not prove lack of effort.


Ignoring genes and luck can make people feel bad unnecessarily.


‘You could do it if you weren't so lazy.’


This more negative attempt at encouragement makes explicit the idea that ability is all about effort. Its risks are similar to the risks of saying that a person can do anything they want.


What can be said


Here are some types of encouragement that can be given.


Factual feedback: Factual feedback, based on performance, could be about progress, the value of the performances, or techniques used.


E.g. ‘You've made great progress.’


E.g. ‘This article you have written is a very useful review.’


E.g. ‘Your written answers in last week's maths test used the recommended writing patterns much more often than before, which is one reason you earned more marks.’


Ask about changes made: Questions about technical changes keep the conversation in useful territory with little risk of unintended reactions.


E.g. ‘Wow! You are progressing quickly. What have you changed?’


Gratitude: After a performance (e.g. a concert or sporting performance) it is natural to thank performers for the value they have given and the effort they put into preparation and their performance.


E.g. ‘Thanks for the effort that went into preparing for that. I really enjoyed it.’


Allocating nurture resources


We can also be unfair unintentionally when allocating resources to nurturing. Who should get elite coaching, special help at school, or extended education?


(Nurturing includes advice, feedback, and opportunities to practise and perform.)


Some mistakes to avoid


Elite squads selected early


An approach often seen in sports and sometimes in education is to choose children early based on their ability at a youngish age and nurture them intensively in a separate squad or school. The theory is that their innate talent was visible early so these are the people to focus on if outstanding performers are needed.


However, early ability also reflects enthusiasm, prior nurturing, early lucky technical choices, and maturation. In most childhood academic and sporting activities some children can be as much as a year older than others they compete with. Preferring the older children might give a youth team an advantage but when those people are adults their month of birth becomes irrelevant.


A childhood selection may miss late developers, children born at the wrong time of year, children who made poor technical choices early and changed later, and children who became enthusiastic later in life. The elite squad will also occasionally lose members due to changes in puberty, struggles with later technical choices that lead to stalled progress, and the tug of other interests.


Over-prioritizing learners who fall behind


It is sensible to prioritize learners who would not otherwise achieve a basic level of competence necessary for living in their society (e.g. in reading). However, sometimes the priority given to slow learners goes beyond this and tries to bring everyone up to the same level. This is a problem when elite performance is also valuable to society and the faster learners are not getting help with the different technical choices they must make.


E.g. As a young child I initially struggled to learn to read due to the teaching method used. Then a teacher took me aside and explained reading differently. Soon I was reading far ahead of most other children and got no further help. I thought I was a good reader until I learned that my wife reads most ordinary materials about twice as fast as me, with less effort, yet has better comprehension and ability to spot errors.


It is true that she has done more reading than me but I have done a massive amount of reading over the years. At some point my total reading exceeded hers at the age of 20 and yet I am not as fast as she was at the age of 20. Most likely she reads in a different way to me and that has, perhaps, also recruited more of her neural circuitry into reading. If I had been taught advanced reading instead of being left in the hands of luck then perhaps I too would read like my amazing wife. Since I went on to do decades of knowledge work, that extra teaching could have been a worthwhile investment.


What can be done


Several strategies could be used to direct nurture resources more efficiently and fairly:


More detailed guidance for everyone: In cases where everyone who wants it can get a basic level of guidance, that guidance should cover technical choices thoroughly to reduce the role of luck in deciding who makes good progress and who does not.


Peer guidance: Nurture resources could be expanded by having learners guide each other, following detailed instructions to give specific guidance (e.g. reminders of advice, feedback on technique and performance, counts of successful use of a good technique, encouragement). Teaching others reinforces learning so the peer guides would also benefit.


Easy access guidance: In many cases the guidance on technical decisions could be made available freely or sold cheaply using the internet. This would allow anyone who can use it to do so and perhaps qualify for more in-person guidance, feedback, and practice opportunities.


Easy-access feeder squad: Where nurture resources are very limited it may still be possible to have a secondary group that is easy for interested learners to get into and gives access to more nurturing, though not as much as the elite group receives.


Detailed prioritization on social value: Obviously, it makes sense to allocate nurture resources to developing more valuable abilities. For example, schoolchildren should spend more time learning how to take care of their health, obey the law, and make major purchases than they do learning to analyse passages from Shakespeare's plays. Less obviously, there are abilities where it is helpful for everyone to achieve at least a basic level; without this they would struggle to function as adults. There are also situations where society needs elite performers who can move us all forwards with their discoveries, inventions, and leadership. These issues should be considered when examining what is taught in detail.


E.g. Just trying to allocate nurture resources to ‘literacy’ is too broad. We must allocate nurture resources to teaching specific techniques to specific people. Every adult in the UK needs basic reading ability because so many instructions are written. Basic writing ability is also needed by everyone. However, we also need some people with an advanced ability to write instructions for others to read; their excellent writing benefits many people. The ability to explain clearly is more valuable to our society than the ability to write a story, play, or poem.


Recognition of clear genetic advantages: Genetic advantages should be recognized when they are clear. In particular, in sports it is often obvious that some people have an advantage through their height and sports scientists can test to confirm advantages in VO2 Max and physiological responses to exercise.


Allocating work roles


The Lucky Choices Theory of Ability is also relevant to our decisions about job roles. Job roles should be allocated based on the person's willingness and their predicted future contribution in the role, taking into account likely improvements in ability from all causes. If a person has technical weaknesses that are easily identified and should be easy to correct then that should be taken into consideration.


Rewarding work


Finally, the Lucky Choices Theory of Ability is not relevant to deciding rewards for work. Work roles should be rewarded based on their economic contribution, as they would be if the person was self-employed. More complicated systems using agreed targets or trying to separate out ability and effort usually cause annoyance and other unintended negative consequences.


Chapter 6: Research strategies


This chapter suggests research study designs that could be used to explore (1) the significance of lucky choices of technique in the development of different abilities and (2) possible solutions to learning problems.


These ideas are for psychologists interested in perhaps conducting research in this area. There are enough ideas here for a single study or a whole programme of research. Theoretical work around this programme could encompass the Lucky Choices Theory of Ability and the wider need to recognize that human thinking is artificial in the sense that some of it is invented rather than a natural phenomenon.


Research aims


What could research studies aim to achieve?


A simple aim would be to document in detail phenomena that the Lucky Choices Theory of Ability and common sense predict must happen occasionally. This could include showing that:



  	there are abilities where alternative techniques are available and some are more effective than others


  	this is also true where alternative techniques are purely mental, such as when choosing where to direct attention or how to structure knowledge


  	there are technical choices that are not usually guided by teachers and coaches


  	some are barely noticeable even to the learner


  	some are influenced by genes but not determined by them


  	some are made in ignorance


  	some technical choices have a pervasive and long lasting influence


  	people sometimes fix poor technical choices made long ago.





An extension of this would be to study the prevalence of these phenomena in real life skills, such as in education and when learning techniques at work.


A further extension would be to find ways to predict the phenomena covered by the Lucky Choices Theory of Ability. Likely predictors include the age of the learner, the novelty and complexity of the technique, the reliability of feedback, and the quality of advice.


Most importantly, studies could search for interventions that improve abilities for as many people as possible. Such studies could look at ways to:



  	identify technical decisions that must be made and the options in each case


  	present techniques in a way that guides learners to trial and then stick with and consolidate good technical options


  	provide and analyse feedback


  	indicate progress with greater sensitivity and reliability.





Research strategies and tactics


Some of the above are challenging aims but the following strategies should make research feasible and more worthwhile.


Practical first


One way to improve the value of this research is through the order of studies. The order used to present the research aims above is not the best for conducting research. If it was followed then it might be years before any research with practical value was done.


It would be better to focus on developing and testing interventions, and collect other information along the way. Another useful pattern would be to tackle a particular technical decision for a particular ability and move all the way to practical testing before looking at another technical decision or ability. Other practical research progressions are explained below.


Motivate participants


People must always be motivated to participate in research. This is easier where the Lucky Choices Theory of Ability is involved because it is hopeful and inspiring. Subjects can reasonably expect to discover things about themselves that they did not know before and may learn about how other people do things, perhaps better. Studies offer participants the opportunity to improve themselves.


Focus on technical decisions


Studies should focus on technical decisions and how they are made. Although measuring the performance of learners is useful confirmation, we must see how their techniques have changed to fully understand why performance has changed.


Make analysis easier


Another important way to make studies more worthwhile is to make the required analyses easier. Analysing differences in technique between people and the reasons for them is inherently challenging. Here are some strategies to make it easier.


Focus on extreme cases: These are cases where a person's progress in learning stalled for a frustratingly long period but then they made a technical discovery about how to learn or perform that let them make rapid, exciting progress. In these cases the learner is more likely to be aware of details of their experience and remember them. Overcoming their problem may have been a major focus in their life. They may also have had somebody to help them who also can explain exactly what the problem was and what change was made.


My personal interest in technical choices grew out of some personal experiences of this nature:


E.g. As a maths tutor I have twice helped students make extraordinary breakthroughs, going from struggling for years to suddenly surging forward. In both cases the breakthrough came from paying more attention to learning about maths problems in addition to solutions, but the methods used to redirect attention were different in each case.


E.g. While I was at primary school, an attempt was made to teach me the French language. I was puzzled and made little progress. At secondary school, French remained a problem and for the public examinations at age 16 I said nothing in the oral examination and wrote nothing in the written examination. There was no point.


At secondary school I also failed to learn Latin though I passed the exam by memorizing a translation of the set book. At that time I thought I was just no good at learning languages.


A few years later I started computer programming and learned more than one programming language. I realized I had learned these languages quickly and easily, proving that I could learn languages. I also understood my mistake.


With French I had tried to map words and phrases in sentences from one language to the other. I had been led into this by the many literal translations given to me by teachers. However, this method is fundamentally mistaken. It is better to map a language into the meaning it is expressing and then, if translation is required, map from that meaning into the other language. It is not just a matter of different vocabulary; languages use different grammatical patterns to express the same meaning. The same is true for computer programming languages, as I well understood.


To test this I spent a few weeks learning the basics of Japanese. I stopped once I had satisfied myself that my understanding was correct.


Looking back, I suspect my struggles with Latin were the result of (1) the mistaken strategy put in place by French lessons, and (2) the tendency of Latin teaching to focus on grammatical rules without clearly linking these to the meaning to be expressed. It felt like the game with Latin was to write something that obeyed the rules, not to say what you meant using the words and structures available. In contrast, learning to specify a web page layout using CSS involves understanding the layout model used, the names of the dimensions, and the syntax of valid CSS statements. If you have a page layout in mind then the task is simply to convey the required shapes and dimensions using the correct CSS syntax.


Focus narrowly: Studies will be easier if they focus on a tiny number of individual technical decisions and resulting changes in abilities. In contrast, a study that teaches, for example, dozens of study techniques at the same time and then measures the impact using standard academic tests will reveal almost nothing about how gains were achieved.


Invent tasks for research purposes: Psychologists often create tasks just for research purposes. In this case it would be helpful to have tasks that are new to study participants, with identifiable technical options, designed for easy observation and recording. However, most studies should be with useful techniques. A compromise might be to use computer games.


Be there during learning: If the researcher is present while techniques are learned then it should be easier to see when technical choices are made and what, if anything, influenced them. (It is more likely to be something encountered just before making the choice.) It may also be possible to ask learners for their thoughts before they forget them.


Reduce variation: Another way to simplify analysis is to reduce variation in nature and nurture. Using identical twins might be helpful. Giving all learners exactly the same advice, opportunities to practise, and level of feedback would also reduce variation.


Increase variation: Another informative strategy might be to increase variation by deliberately choosing learners with greatly differing levels of innate ability and giving them greatly different levels of advice, practice, and feedback.


Design studies for efficiency: This is one of the most fundamental strategies in science. Develop and refine a study design that can be repeated, with minor variations, to address many similar issues. It should make it easy to gather and analyse plenty of data to support strong conclusions without statistical analyses whose complexity undermines the conclusions.


Use suitable statistical methods


Typical psychological studies are analysed using averages and correlations but these are not appropriate for studies of the Lucky Choices Theory of Ability.


Instead methods should:



  	focus on using qualitative variations to identify clusters of subjects


  	trace events in time in detail (instead of correlations later at a point in time)


  	automate detailed analysis of video, audio, images, and transcripts.





To be useful, studies must identify precisely the technical choices made (including revisions) and what, if anything, prompted them, for each person.


There have been many statistical studies using various forms of correlation to look at the heritability of abilities and it has proved frustratingly difficult to separate the influence of genes and the environment let alone to identify particular aspects of the environment that have contributed. I think it is extremely unlikely that research along these lines will discern the influence of lucky choices of technique. Instead such research is likely to perpetuate the mistaken idea that if something is not caused by genes then it must be the environment or the interaction of genes and environment.


Design programmes of studies that progress


Studies could progress from detailed analyses of one or two cases through to large scale data gathering and analysis with many subjects. The early studies would help narrow down what to look for.


For similar reasons, detailed interviews could gradually progress to less costly methods such as surveys and automated analysis of video. In particular, surveys could gather background facts about guidance received, practice opportunities, and level of performance.


A slightly different progression would move from (1) introspection in interviews, talk aloud protocols, and interrupting subjects to ask their thoughts towards (2) automated analyses of video, audio, image, and transcript data. These analyses might pick up actions taken and timing, including pauses. For many sports there are already sophisticated systems that can analyse video (e.g. for running and golf).


Examine the impact of advice


One of the practical routes to higher ability is to improve advice so testing advice should be important within research. Studies could look at the problems caused by existing advice and also try new advice in the hope of finding improvements.


Bad advice


With some abilities, many learners make progress despite receiving guidance that, if followed diligently, should cause them deep confusion and halt progress. Identifying flawed advice should make possible studies that examine the effect of the advice and how learners get around it. (It also creates an opportunity to fix the guidance.)


E.g. Explaining how letters are linked to sounds helps most people learn to read English. However, there are still problems with the teaching methods used to do this. In English, it is typical to say, for example, that C makes ‘cuh’ , A makes ‘ah’, and T makes ‘tuh’. There are two problems here. First, it adds a spurious vowel sound after each consonant. Second, it gives just one sound for each letter. It is typical for letters to have multiple possible sounds (e.g. C can be ‘cuh’, ‘suh’, or even ‘chuh’). Learners who absorb just the usual, incomplete mapping should be profoundly shocked by words like ‘nice’ (soft C), ‘cake’ (long A), and ‘action’ (the T becomes part of ‘tion’).


I do not know what problems the multiple mappings cause for learners but close examination would probably reveal them. Some learners will be lucky enough to find a way forward. Others will not.


A further problem here is the idea that learners should be able to blend sounds together with no further information beyond the individual letters and some high frequency digraphs (sh, th, ch, etc). Quite a common problem for young learners is that they cannot do this. Ask them to sound out the word ‘cat’ and they will say ‘cuh ah tuh’. Ask them to put those sounds together and they will just say ‘cuh ah tuh’ faster.


The spurious vowel sounds probably do not help but the fundamental problem is that they need to form far more letter chunks linked to sounds. It is not enough for children to know the sounds of ‘c’, ‘a’, and ‘t’. They must also know the sounds of the larger chunks ‘ca’ or ‘at’ and ‘cat’. To learn the connections between each chunk and its possible sounds they probably must hear those linked and then understand how the individual letters supply sounds within the whole. Having seen several similar examples the learner may generalize to some extent when learning further chunks.


Other examples of bad advice have already been mentioned concerning learning a second language and racket sports.


Again, the reasons why some learners get around bad advice must be tracked down. Was it smart problem solving, good guidance, or something involving more luck?


Standard advice


In this design a standard lesson reflecting typical guidance would be given to a sample of subjects with no previous experience of the ability being taught. Their chosen techniques and performance level would then be assessed. The study would look for anomalies where people make choices better or worse than would be expected from their overall IQ or other measures of aptitude.


The advantage of giving standard lessons is that this controls the immediate influence of nurture (though not the influence of earlier nurture).


E.g. Mynatt et al (1978) gave university students 10 hours to discover the laws of a two dimensional universe simulated on a computer screen. Half the students were taught a research technique called strong inference in the hope of improving their performance. The instruction did not improve their performance, which was universally poor. Students in both groups discovered very little in the 10 hours.


This is not a great demonstration of research into the Lucky Choices theory because the experimenters did little to examine the techniques students chose or why they chose them. However, the paper does refer to students using a range of different techniques, some of which seemed little more than superstitious guessing.


(Incidentally, using a traditional method of research from early physics would have cracked the problem in just a few hours. The students could have used the simulated probe repeatedly with small, systematic adjustments each time and drawn the resulting trajectories together. This would have revealed almost the entire picture in a fraction of the time the students had available.)


Follow up advice


Standard advice might be followed up. Having identified variations in technique, a further stage of the study would explicitly teach the most effective techniques identified (and not mentioned in the standard lesson) to people who did not choose them at first and see how their chosen techniques and performance change as a result.


E.g. Thorndyke and Stasz (1980) used a strategy similar to this to study techniques for learning maps. Their eight subjects had to learn two maps in detail for recall tests that involved drawing the maps from memory and answering questions. Five of the subjects were students with no special map experience but three were highly experienced map users. Map learning ability was unrelated to experience but strongly related to the number of uses of effective learning techniques.


In a second experiment, teaching poor map learners the effective techniques improved their performance.


Detailed advice


Another study design is to devise lessons that are unusually detailed, covering technical decisions that are usually left to learners to choose for themselves and where there is a risk of unlucky choices. This should reduce the scope for luck considerably.


E.g. As a maths tutor, I sometimes delivered lessons that went into more detail about mental techniques than is usual. I used a special way to learn the quadratic formula that is also applicable to other complex formulae in mathematics and I had a special way to teach the circle theorems. In both cases I taught learners how to use their minds more effectively to learn.


Again, research should focus on the impact of teaching on specific technical choices, not just on overall performance.


Competing programmes


An obvious study design is to compare alternative teaching programmes to assess their impact on the distributions of techniques and performance resulting.


It is obvious that teaching a better method is better. However, for this research programme we are more interested in the impact of more detailed technical guidance, perhaps with more detailed feedback and remediation, or other ways to replace luck with informed choices.


Research prospects


Overall the prospects for useful research are good but innovation is required. In particular, studies are needed that identify the technical options chosen by each learner and shed light on the drivers of each choice.
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