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				Foreword

				One of the most fortunate moments of my life, a moment of pure serendipity, was when I found myself seated next to Paul Sloane at a conference dinner. One position more to the left or to the right and we might never have met. We started talking and it turned out that we were both interested in thinking, especially lateral thinking. So began a collaboration that has lasted many years and has resulted in over a dozen books of lateral thinking puzzles. I have learnt a great deal about thinking from Paul and maybe he has learnt a little from me too. In our case, two heads have been vastly better than one.

				Clever thinking is one of the main reasons why we of the human race have survived so long as a species against all the odds. Using our brains, we have come to understand Nature, the elements, our environment, disease, energy, the food chain, and many other entities that can both threaten and enhance our continued existence. There is of course a great deal more left to understand and explore, but we are now in a better position than ever before to deepen our understanding and extend the boundaries of exploration because we are able to think about thinking.

				In this book, How to Be a Brilliant Thinker, Paul Sloane has produced a very comprehensive guidebook to the art of thinking, which avoids the faults of the many such books others have written. On the one hand it is sound on theory, and on the other hand, and perhaps more importantly, it is laced with practical suggestions and real-life examples of how great thinkers, even from the ranks of ordinary people, opened up their minds to new and exciting thought processes and prospered in various ways. I believe it would be impossible for anyone to read this book and absorb its contents and not become a better and more brilliant thinker.

				I teach a course on problem solving at University College Cork and, although the module is part of a mathematics degree, the class inevitably discusses problems in general and how to solve them. The world is beset with many major problems crying out for solution – global warming, poverty, the food supply, the scourge of drugs, preservation of peace, and many others (as an exercise, list what you think are the major problems facing the world). We desperately need new and creative solutions to these problems and new modes of thinking – analytical, lateral, humorous, and all the other approaches described in this book. Young minds with their fresh approach have of course a vital role to play, but so does the older generation. Much of our present thinking is in fact redundant. Just as people who lose their jobs need to retrain and acquire new skills, we need to retrain our thinking.

				And let me let you into a little secret – you can be as brilliant a thinker as anyone else if you put the work into practice and extend your existing skills as part of a lifelong learning strategy. What’s more, it can be a lot of fun developing your thinking skills, just about the most fun you can have with your clothes on. Enjoy the exercise!

				Des MacHale

				Author and Associate Professor of Mathematics at University College Cork
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	The need for different thinking

				
				We are creatures of habit. Each day we wake up on the same side of the bed. We put on the same type of clothes we wore the previous day, we eat the same type of breakfast, we sit in the same car and we take the same route to work or school. When we get there we think in the same way as we thought the previous day. Most of our thinking is in the same groove – it is analytical, convergent, critical, left-brain thinking. This is our normal mode of operation and it is hard to appreciate just how severely we hamper ourselves by restricting our thinking in this way. There are many other ways of thinking and of expressing our thoughts.

				We express our thinking in words. It seems so natural to say things, to use words and to write routine memos, e-mails and reports that we rarely stop to ask if there is a better way to do things. But mathematicians express themselves with equations, accountants with numbers, artists with pictures, composers with music, architects with drawings, engineers with models, movie directors with moving images, and public speakers with oratory and stories. Why do we so rarely borrow any of their forms of expression?

				In this book we will explore different kinds of thinking and other approaches to some of the mental challenges we face. Let’s start with convergent and divergent thinking. Convergent thinking is our normal state. When we hear a suggestion, our instincts are to examine it, criticize it and analyse its consequences with particular emphasis on what might be wrong with it. We are trained at school and university to summarize, scrutinize and evaluate the works of authors, historians and scientists. It is easy and natural for us to focus in on a notion and examine it critically from various viewpoints. We bring our own assumptions and mindset to bear and put the new idea into the framework of the world as we see it.

				Divergent thinking, on the other hand, involves moving away from the core subject in a spread of directions. When we use divergent thinking we can generate all sorts of ideas that are not obviously connected with the original challenge or concept. We stretch the boundaries and let our imagination generate many different possibilities – including wild or unsound ideas. It is the counterpoint to convergent thinking, where we focus sharply on one target and narrow down our options to arrive at a chosen solution.

				Furthermore we have a very disturbing tendency to see and gather only evidence that supports our existing beliefs and to reject or ignore evidence that conflicts with our beliefs. This was demonstrated in a famous psychology experiment by Peter Wason at the University of London. He showed undergraduate students a sequence of three numbers – 2, 4, 6 – and said that they conformed to a rule that he had chosen. The student’s task was to deduce what the rule was by trying sets of three numbers. For each try, Wason would tell them whether it conformed to the rule or not. They could try a few times and then attempt to guess the rule. In almost every case the student would try a similar set of numbers – say 6, 8, 10. Watson would advise that this met the rule and the student would guess that the rule was that the numbers had to increase by 2. This was incorrect. The student would then try another set of numbers – say 3, 6, 9. Again Wason would say that this conformed to the rule. The student would then say the rule is 1x, 2x, 3x. This was again incorrect and so it would go on. The students were fixated by finding a regular pattern of incremental numbers and always tried a set of numbers that met their anticipated rule. In fact the rule that Wason used was that the three numbers must increase in value – so 3, 29, 311 would be fine, as would 978, 979, 67,834. If you try this exercise with people you will almost always find that they quickly assume what the rule is and then check it by suggesting three numbers that conform to their rule. They keep getting positive responses but cannot find the rule. It is extremely rare for players to test their rule by deliberating suggesting three numbers that would break it, eg 10, 10, 10.

				This mentality reflects our view of the world. We have a set of beliefs and assumptions and we look for evidence that bolsters this mindset. If we believe that all squirrels are grey then every time we see a grey squirrel it reinforces our conviction. But seeing another grey squirrel is a very poor test of the rule. What we should do is look to see if we can find a single squirrel that is not grey. That would disprove the rule and move our knowledge forward. The first reports that black swans had been seen in Australia were disbelieved in Europe – the evidence did not conform to the conventional view of the world so it was discounted.

				Brilliant thinkers recognize that there are many different views of the world and that each is incomplete. Our current mindset frames how we view the world, but we must be ready to admit that it is just one of many views; it may be a good system, but it is partial and needs to be refreshed with new information. Sir Isaac Newton redefined our understanding of the world with his laws of gravity and motion. It was an excellent model and served science well for centuries until Albert Einstein updated it with his general theory of relativity. His view of the universe is constantly being examined and revised as new theories develop.

				Einstein said, ‘Imagination is more important than knowledge.’ Divergent thinking allows us to use our imagination to explore all sorts of new possibilities. Convergent thinking allows us to use our knowledge to examine concepts and see where they fit. Unfortunately our natural tendency is to reject ideas if they are not aligned with our existing knowledge and belief systems.

				
				
				[image: ]

				
				Divergent thinking involves considering all sorts of points of view – including the unconventional, the unfashionable, the ridiculous and the outlandish. It is an essential skill, which goes unpractised for many. There are times when we need the precision of convergent thinking and there are times when it is overly restrictive. The two main phases of a brainstorm meeting are good examples of how both methods can be employed in harmony. After the challenge has been defined, the group adopts a divergent thinking mode and generates a plethora of ideas. These will include many silly and unworkable notions, but these are useful as stimulants to provoke further ideas. When a good list has been assembled the facilitator of the brainstorm will encourage the group to start using convergent thinking in order to evaluate the ideas and to select the best. It is vital that the two modes of thinking are used separately in each phase. If we mix convergent thinking with divergent thinking at the beginning then ideas are evaluated and criticized as soon as they emerge, and the creative fountain will probably be extinguished.

				The conventional thinker is normally stuck in convergent thinking mode, but the brilliant thinker can use both these modes. There are times when we need to be analytical, calculating, critical and judgemental, but if we use this approach too often then we become limited, constrained and even destructive in our thinking. We need to consider many possibilities, approach problems from different points of view and come at the problem laterally (literally from the side) if we are to be brilliant thinkers. We need to use divergent as well as convergent thinking. When Crick and Watson discovered the structure of DNA in Cambridge in 1953 they used divergent thinking to consider all sorts of possible patterns and arrangements. Then they used convergent thinking to narrow down to the one right answer – the double helix. When composers write an original piece of music they use divergent thinking to conceive innovative melodies and routes for the music to take. However, consciously or unconsciously, they use convergent thinking in structuring the piece with harmonies and chord sequences that are pleasing to the ear.

				Convergent thinking is a useful tool, but it should not be the only method in our mental toolbox. If we can add imagination and divergent thinking then we can become more creative and multiply the effectiveness of our thinking many times.
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				Consider the opposite

				
				In 1992 Rachel Nickell was brutally murdered on Wimbledon Common in London. The police brought in an expert, who constructed what he claimed was a psychological profile of the killer. The police found a suspect, Colin Stagg, who walked his dog on the Common and who fitted the profile. There was very little evidence that he had had anything to do with the crime, but the police became convinced that he was the murderer and they laid an elaborate ‘honeypot’ plan to encourage him to confess. This did not work, but they brought him to trial, where the judge threw the case out. Eventually, in 2008, Robert Knapper was convicted of the killing of Rachel Nickell. Knapper had been questioned in 1992 but wrongly eliminated. Stagg, who had spent 13 months in custody, was given a public apology and £706,000 in compensation. It is clear that once the police officers became convinced that Stagg was guilty they ignored contrary evidence and redoubled their efforts to build a case against him.

				One of the most remarkable failings of human intelligence is the way that we cling to our beliefs and ignore contrary evidence. We have already mentioned the famous test run by Peter Wason. He repeated his experiment hundreds of times with different participants. It confirmed that people only suggested sequences that conformed with the pattern they had in mind. It was extremely rare for someone to do the more intelligent thing, which is to test a theory by trying something that breaks the rule they have in mind. When someone has a hypothesis he or she looks for evidence to support it and does not look for evidence that would disprove it.

				Here is a slightly more sophisticated example. You are presented with four cards. You are told that each card has a number on one side and a letter on the other side. The four cards you see are as follows:

				E43J

				
				
				You are asked to turn over the minimum number of cards that will help you determine if the following rule is true: any card with a vowel on one side will have an odd number on the other side. Which cards should you turn over? Take a moment to think about what you are trying to achieve here and which cards might help you to do it.

				Most people would turn over the E and the 3. Their reasoning is as follows. If the E has an odd number on the other side and the 3 has a vowel on the other side then these are both examples that confirm the rule. This is true, but two instances that conform to the rule do not prove the rule.

				Say we were driving on the motorway and I said, ‘Drivers of sports car always exceed the speed limit.’ The next two sports cars that we see are clearly exceeding the speed limit. Does that prove my statement to be universally true? Of course it does not. No matter how many sports cars we see speeding we need to see only one sauntering along in a sedate fashion to invalidate the rule. It is the same with the cards.

				Turning over the E is helpful because it can disprove the rule. It does this if it has an even number on the reverse. The J is no use at all, as whatever it shows on the other side is irrelevant to the rule. The 3 is more interesting. It can support the rule if it shows a vowel but it cannot disprove the rule. If it shows a consonant on the reverse then this falls outside the rule and gives us no new evidence. The correct answer is that we should turn over the E (for the reasons given above) and the 4. If the 4 has a vowel on the other side then it disproves the rule.

				The important point is that no number of supporting examples can prove a rule like this, but one example to the contrary can disprove it. To reiterate a famous case, consider the rule ‘All swans are white.’ If you lived in the northern hemisphere then you could spend a lifetime collecting thousands of instances that supported this rule. But one visit to Australia and the sight of a black swan would disprove it.

				When the United States began escalating its military involvement in Vietnam, McGeorge Bundy, President Lyndon Johnson’s special assistant for national security, was asked what would happen if the North Vietnamese responded by escalating their troop numbers in South Vietnam. ‘We simply are not as pessimistic as you are,’ Bundy responded. Pressed again he said, ‘We just don’t think that is going to happen.’ The questioner then asked, ‘But just suppose that it did occur?’ Bundy refused to continue the conversation and ended it by saying, ‘We can’t assume what we don’t believe.’ If Bundy and others had been prepared to consider the opposite of what they believed then the United States might have been spared one if its worst national nightmares.1

				In business, in our social lives and in many walks of life we construct hypotheses to explain situations. We constantly search for plausible explanations. Once we have one we tend to cling to it ferociously. We search for examples that will support it and we do not look for examples that would disprove it. The brilliant thinker knows that hypotheses are working models that are useful until proven wrong by a better hypothesis. Newton’s laws of motion were excellent tools for centuries until Einstein came up with a more complete view of the universe. Similarly Einstein’s theories are the best model we have until someone finds a flaw in them and comes up with something more fitting.

				Francis Bacon said, ‘The human understanding, when it has once adopted an opinion, draws all things else to support and agree with it. And though there be a greater number and weight of instances to be found on the other side, yet these it either neglects and despises, or else by some distinction sets aside and rejects.’

				Stuart Sutherland gives five reasons why people are remarkably resistant to changing their beliefs:2

				
				They consistently avoid exposing themselves to evidence that might disprove their beliefs.

				On receiving such evidence they often refuse to believe it.

				The existence of the belief distorts their interpretation of new evidence so as to make it consistent with the belief.

				People selectively remember items that are in line with their beliefs.

				People want to protect their self-esteem.


				How do we go about considering the opposite? Quite simply, we have to suspend our belief set and ask the question ‘What if?’ What if every assumption we are making is wrong? What if what we believe to be true is not true? What if the opposite of what we believe were true? The brilliant thinker is uncomfortable with certainty. He or she is comfortable with ambiguity, with multiple possible explanations and with uncertainty.

				NOTES

				1. Charles McCoy (2002) Why Didn’t I Think of That?, p 256, Prentice Hall, Paramus, NJ.

				2. Stuart Sutherland (2007) Irrationality, p 109, Pinter & Martin, London.
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				Confront assumptions

				
				Every time that we approach a problem, in any walk of life, we bring to bear assumptions that limit our ability to conceive fresh solutions. Brilliant thinkers are always aware of assumptions and are always happy to confront them.

				There is a story told about a northern pike, a large carnivorous freshwater fish. A pike was put into an aquarium, which had a glass partition dividing it. In the other half from the pike there were many small fish. The pike tried repeatedly to eat the fish but each time hit the glass partition. The partition was eventually removed, but the pike did not attack the little fish. It had learnt that trying to eat the little fish was futile and painful so it stopped trying. We often suffer from this ‘pike syndrome’, where an early experience conditions us into wrong assumptions about similar but different situations.

				Take a look at the picture. Study it for a moment and then decide what the builder replied to this complaint from the householder.

				The way that we see things is often circumscribed by assumptions. In the Middle Ages the definition of astronomy was ‘the study of how the heavenly bodies move around the Earth’. The implicit belief was that the Earth was at the centre of the solar system. In 1510 a brilliant Polish astronomer, Nicolai Copernicus, postulated the idea that the Sun was the centre of the solar system and that all the planets revolved around the Sun. He was able to explain the motions of the planets in a way that made sense but was totally at odds with convention.

				
				[image: ]



				
				The atom was originally defined as the smallest indivisible unit of matter. The assumption was that an atom could never be subdivided. This belief hampered the advancement of science until eventually J J Thomson discovered the existence of a subatomic particle, the electron, in 1887.

				In the 1930s the British and French military high commands assumed that any new war with Germany would be similar to the First World War, with huge static armies facing each other. The French built a massive defensive line along the entire border between France and Germany, the Maginot Line, consisting of enormous fortifications. But the Germans, when they attacked in May 1940, did some lateral thinking. They used fast-moving armoured divisions and paratroops. They swept through neutral Holland and Belgium and around the Maginot Line. The British and French were outmanoeuvred and France fell in five weeks. We see time and again from military history that assuming that new contests will be similar to previous ones is dangerous.

				In business we make all sorts of assumptions. For example, you might hear people say:

				
				 	‘Competition sets the price level in our industry.’

				 	‘We must constantly raise our quality and service delivery.’

				 	‘Our largest customers are our most important customers.’

				 	‘We should hire people who fit in well with our team.’


				Each of these notions needs to be challenged.

				Often it is up to a newcomer to an industry to break the existing orthodoxies. For example:

				
				 	Henry Ford challenged the assumption that automobiles were expensive hand-built carriages for the wealthy.

				 	Anita Roddick challenged the assumption that cosmetics had to be in expensive bottles. Her retail chain, Body Shop, sold products in plastic containers.

				 	IKEA challenged assumptions by allowing customers to collect their furniture from the warehouse.

				 	The low-cost airlines like Southwest and easyJet challenged the assumptions that you needed to issue tickets, allocate seats and sell through travel agents.

				 	Apple challenged the assumption that a personal computer was functional and not aesthetic.


				Brilliant thinkers know that assumptions are there to be challenged and they relish defying them. How can you do this? Here are some tips:

				
				 	Start by recognizing that you, and everyone else, have ingrained assumptions about every situation.

				 	Ask plenty of basic questions in order to discover and challenge those assumptions.

				 	Write a list of all the ground rules and assumptions that apply in your environment and then go through the list and ask ‘What would happen if we deliberately broke this rule?’ ‘What if we did the opposite of the norm?’

				 	Pretend you are a complete outsider and ask questions like ‘Why do we do it this way at all?’

				 	Reduce a situation to its simplest components in order to take it out of your environment.

				 	Restate a problem in completely different terms.


				Ken Olsen was CEO of DEC, which was a great innovator in the days of the minicomputer. He said, ‘The best assumption to have is that any commonly held belief is wrong.’

				How did you get on with the picture of the householder and the builder? The builder replied, ‘I am sorry about that, sir, but I will take a look and get it fixed.’ Did you assume that the builder was the man? Most people do.1

				
				
				
				Just for fun, check your assumptions by quickly answering these 10 Wally Test questions.2 They are mean, low questions and the only answer we can accept is the one given in Appendix 1.

				
					How far can a dog run into a wood?

					Which of the following animals would see best in total darkness: an owl, a leopard or an eagle?

					Where are the kings and queens of Britain crowned?

					If the vice-president of the United States were killed who would then become president?

					 Which candles burn longer – beeswax or tallow?

					A farmer had four haystacks in one field and twice as many in each of his other two fields. He put the haystacks from all three fields together. How many haystacks did he now have?

					If post is spelt POST and most is spelt MOST, how do you spell the word for what you put in the toaster?

					A Muslim living in England cannot be buried on Church ground even if he converts to Christianity. Why not?

				How many bananas can a grown man eat on an empty stomach?

					What gets larger the more you take away?


				The answers are in Appendix 1.


				NOTES

				1. From an idea in Guy Claxton (1998) Hare Brain, Tortoise Mind, Fourth Estate, London.

				2. Taken from Paul Sloane and Des MacHale (1997) Perplexing Lateral Thinking Puzzles, Sterling Publishing, New York.
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				Analyse problems

				
				The greatest challenge to any thinker is stating the problem in a way that will allow a solution.

				Bertrand Russell

				Sometimes we face simple problems where it is easy to think of and implement a good solution. Sometimes we face problems that are large and complex. In this case it is generally better to resist the temptation to launch in and take action. The serious thinker prefers a more considered approach. Einstein said that if he had one hour to save the world he would spend the first 55 minutes analysing the problem and then five minutes on solutions. Why should we spend valuable time on analysis when we could be out there tackling the issue? Here are some of the benefits to be gained by investing in problem analysis:

				
				 	It stops you making premature judgements and jumping to the wrong conclusions.

				 	It challenges your assumptions.

				 	It gives you fresh insights into the real causes of the problem.

				 	It helps you to see connections between underlying causes.

				 	It can give you a sequence of items to tackle – a road map for solving the problem.

				 	It helps prioritize where you should put your efforts.


				Furthermore if you do this as part of a team then it helps give everyone a common understanding of the underlying issues. If you do it with multiple teams then each team will approach the problem in a different way and generate different analyses, giving you fresh insights.

				Here are some practical tools that you can use for problem analysis.

				THE PATH TO THE IDEAL

				Take three blank sheets of paper. On the first sheet list the current state of affairs with all the flaws, problems and difficulties you face. On the third sheet write the ideal state you would like to achieve with all problems solved and everything performing superbly – or however you care to define ‘ideal’. Then on the top of the middle sheet write ‘The Path’. Here you have to define the steps you need to take to get from where you are today to the ideal. The Path does not contain detailed solutions – this comes later. It simply lists the big magic solutions that you need. This method helps to define the problem and the key factors going forward. Each of the steps on the Path can now become a question that you can address using idea generation techniques.

				WHY, WHY?

				If you have children you will know that they often ask why and then when you give an answer they ask why again. It is an excellent method of increasing understanding, yet we do not do this as adults because we think it looks unsophisticated and childish. In this method we keep asking why. You write the problem on a large piece of paper and then ask why it happens (or happened). You list the major reasons and then for each of these you ask why. You can go down as many levels as you want until you have built as full a picture as possible of all the causes of the problem.

				Say the problem was poor results from brainstorming meetings then the initial why, why? diagram might look like the one shown in Figure 4.1.

				
				
				
				[image: ]

				
				Figure 4.1Why, why? diagram

				
				The process can be extended, for instance by asking why there was no confidence in the process or why there was a risk-averse culture.

				The process can be extended to more levels. The why, why? method is easy to understand and yet potent. It works well for complex problems.

				SIX SERVING MEN

				Six serving men is a problem analysis tool named after a poem by Rudyard Kipling:

				I keep six honest serving men, they taught me all I knew, Their names are What and Why and When and How and Where and Who.

				You use the six words ‘what’, ‘why’, ‘when’, ‘how’, ‘where’ and ‘who’ to probe the issue. Each is used in a positive and negative context, giving effectively 12 questions to be addressed. List the problem and then ask each question in turn in a very literal way.

				Let’s say you are considering the complex problem of why some boys join criminal gangs. The questions you ask in turn could be as follows:

				
				 	What is good about gangs (from the boy’s point of view)?

				 	What is bad about gangs?

				 	Why do gangs exist?

				 	Why do many boys not join gangs?

				 	When do boys join gangs?

				 	When do boys not join gangs?

				 	How do gangs recruit boys?

				 	How do boys resist or avoid gangs?

				 	Where do gangs operate?

				 	Where do gangs not operate?

				 	Who joins gangs?

				 	Who does not join gangs?


				We ask each question in a very literal sense. So the ‘where’ question refers to actual places. The discipline of asking the 12 different questions in turn helps us to approach the problem from different angles. The method gives us some predictable or routine answers, but it will often turn up some unusual perspectives and insights. You can use it individually or in small groups with each group considering a smaller number of the questions.

				LOTUS BLOSSOM

				Lotus blossom is a rigorous problem analysis technique that originated in Japan. It is said to represent the peeling of the petals of a lotus blossom flower, where each petal reveals more petals underneath.

				You write the problem inside a circle in the middle of a large piece of paper and then in a similar fashion to the why, why? method you identify what you think the main causes of the problem are. You choose the eight most important causes and write them in eight circles around the central circle.

				Each of these eight causes becomes a theme in its own right and you have to find eight attributes, issues or causes for each. This results in nine sheets with each of the eight main themes generating a further eight sub-themes, as shown in Figure 4.2. So we end up with 64 issues, many of which are interrelated. It is best to start with a big table or wall for lotus blossom!

				
				[image: ]

				
				Figure 4.2Lotus blossom diagram

				
				It may appear artificial and ponderous to go through this process in order to find 64 detailed causes, but that is the strength of the method. The discipline of examining the problem in this level of detail can generate insights and uncover connections that would otherwise be overlooked.

				SUMMARY

				Problem analysis techniques do not set out to solve the problem. They exist to help you to understand the underlying causes before attempting to find solutions. They assist you to see the overall nature of the problem and the interrelated causes. This in turn helps you to prioritize which areas to focus on. You can then generate many creative ideas for each problem, evaluate and select the best ideas and then build a project plan for solving the problem. This is shown in the following sequence:

				
					Define the problem.

					Analyse the problem.

					Prioritize the key problem components to solve.

					Take each component in turn.

					Generate many ideas.

					Evaluate the ideas and select the best for implementation.

					Develop a plan for implementation.


		

	


End of sample
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