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            Foreword


         
 

         Over the past ten years there has been a cautious but profound revolution taking place in schools and in broader debates about education. At the centre of this change are the fundamental questions about the nature of learning and, linked to this, the role of the teacher and the organisation of classrooms and schools. Paul Ginnis has been at the heart of this debate and this book represents an important synthesis of his contribution to our shared understanding of the impact of learning on children’s education.

         
 

         The change is perhaps best represented by the shift in the language we use about what happens in classrooms. The emphasis has switched from ‘teaching’, through ‘teaching and learning’ to the situation where learning is seen as the key activity. The impact of this change should not be underestimated; it alters the fundamental premises about the status of children, the nature of pedagogy and the whole architecture of learning. The curriculum becomes a vehicle to support learning rather than an end in itself.

         
 

         What Paul has done in this book is to provide a powerful conceptual framework to justify the strategies he describes. Perhaps one of the most significant changes has been the emergence of the ‘science of learning’: the discovery of a neurological foundation for the work of learners and teachers. This is as profound a change as any in medical or electronic science in the past 50 years. When linked with new insights into cognitive psychology and the social aspects of learning, it becomes clear that the status quo in the classroom is not an option.

         
 

         Some of the activities that Paul describes will be recognised by many teachers; others will be seized on as innovative and exciting – others may be rejected as too radical. However, every single activity described is firmly rooted in a coherent and systematic strategy based on a real understanding of the difficult balance between the science of learning and the art of teaching for learning.

         
 

         The Teacher’s Toolkit is an important and welcome resource because of the emphasis that it places on how we learn and teach rather than what we learn and teach. The book also focuses on raising achievement but balances the concern for performance with the development of understanding of learning how to learn and this, perhaps, is the greatest legacy of formal schooling. This book provides numerous opportunities for individual teachers to develop their own classroom practice; it will serve as a powerful stimulus for professional learning; but, and most importantly, it has the potential to make learning exciting and fun for teachers and students alike.

         
 

         John West-Burnham
 Professor of Educational Leadership
 University of Hull

         
 

         

         


      


      

    


  

    

      

         

         
 

         

            Introduction


         
 

         I have packed into The Teacher’s Toolkit almost everything I know about teaching and learning.

         
 

         For years, as a profession, we have been trying to raise levels of student achievement. Given that the challenge is still on to pursue excellence day by day, often in testing circumstances, this seems like a good time to gather my favourite practices together and share them.

         
 

         Teachers want practical ideas. There are loads of them in this book, but that’s not all. My experience has been that the quality of teaching and learning improves most readily when practice and theory inform each other. It is helpful for us to know why things work, or don’t; it is helpful to have principles to guide the design of lessons; it is helpful to know how students learn so we don’t always operate unthinkingly from expediency or unquestioningly from political directive.

         
 

         On the wall of Pontin’s Conference Centre in Blackpool, of all places, there’s a plaque:
 

         

            Insanity – doing the same thing the same way and expecting a different result!


         
 

         Making the same point, Frank Zappa, the great American rock musician, once said:
 

         

            Without deviation, progress is not possible.


         
 

         We have to do things differently if we want achievement to improve further. But what? Fortunately, we no longer have to depend on guesswork, trial and error, ideology or flights of philosophical fancy. We can now rely on some fairly secure truths about the learning process. It seems that there are natural laws of learning, some givens, some universal principles that provide a firm foundation for effective practice. These provide us with compass directions to follow, indicating the best, though not necessarily the easiest, ways forward.

         
 

         Where have they come from? In recent years a huge amount of scientific information about the brain has become available thanks to new neuroscanning technologies. This has been popularised in accelerated learning and through the wealth of print and Internet material on brain-based approaches (see Appendix A and Bibliography for details). What is impressive, and reassuring, is the extent to which this “new” stuff affirms and refines earlier practices based on the principles of humanistic psychology, holism, cooperation and democracy. Many older educationalists who held only quasi-scientific notions about teaching and learning – Dewey, Holt and Rogers, for example, whom we shall meet later – have been proved largely right. This current convergence of thinking from a variety of old and new sources – neuroscientific, psychological, sociological and moral – suggests that the main thrust of national policy needs to be rethought. It seems to be barking up the wrong tree.

         
 

         Be that as it may, the principles that underpin The Teacher’s Toolkit are sufficiently down-to-earth for individual teachers such as yourself to adjust your practice no matter what the big wide world outside your classroom is up to. The practical techniques inspired by current thinking are sufficiently self-contained to be conducted within the confines of your own four walls. In some cases the strategies of yesteryear belonging to the older, recently reaffirmed thinking, can be dusted down and reused with confidence.

         
 

         Classroom techniques created in the days of active learning, student-centred learning, drama across the curriculum, flexible learning and supported self-study, and belonging to initiatives such as the Technical and Vocational Education Initiative, Active Tutorial Work, even Raising of the School-Leaving Age (well before my time!), are found to be compatible with the latest findings of the neuroscientists. These ideas always were effective, and now we know why. They just got buried under the pile of prescription that is the national curriculum. So, where is this particular collection from?

         
 

         Over the 22 years that I have worked in schools – as a teacher, head of department, advisory teacher, staff development tutor and freelance trainer – I have learned my craft from many remarkable people. Without doubt the deepest and most pervasive influence has been Dr Donna Brandes, the internationally renowned student-centred educator. Donna brought into my young professional life, at a time when I am ashamed to say that students called me “Hitler”, a coherent person-centred philosophy and skill set. The ideas stretched me to the limit but resonated strongly with the deep values of my theological training and so created the kind of congruence in my teaching that I had been seeking. Over the years that we worked and wrote together she taught me how to trust students, how to be myself in the classroom, how to pursue the goals of self-esteem and personal responsibility above all and let everything else fall into place. A master practitioner herself, she showed me the power of optimism, unconditional regard and self-belief. Donna’s insights continue to influence my work, fundamentally, day by day.

         
 

         The second greatest influence on my thinking has been my good friend Professor Roland Meighan. Roland taught me to see the big picture, to understand what is happening socioeconomically and politically within and beyond schools. He showed me the true nature of democracy and cooperation, the value of nonconventional and free-spirited thinking and the place of pioneering action. He continues to model the winning combination of hard-hitting analysis, humane values, sharp wit and genuine warmth.

         
 

         Then there is my wife Sharon. She taught me how to use drama, how to trust intuition, how to think laterally and how to be daring in the classroom. She showed me what it’s like to have a learning style and intelligence profile that doesn’t fit the system, what it’s like to be on the outside and what happens to self-esteem and life chances when teachers do not have the will or the skill to meet individual learning needs. Her creativity and spontaneity I aspire to.

         
 

         The fourth, but by no means least, significant influence is my close friend and colleague Peter Batty, the ultimate reflective practitioner and man of integrity. Peter has taught me to slow down, to make room for learning, not just teaching. He has shown me how to trust the process, how to value reflection and review, how to let principles be the guide to practice, and how to live a little.
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         So, you will no doubt get to know these characters as you read between the lines of the pages that follow. Beyond them are countless teachers, headteachers, advisers and trainers who have taught me, often unknowingly, crucial lessons. Therefore, many of the ideas in The Teacher’s Toolkit are not mine. Credit is hard to apportion, though, as many strategies have their origins somewhere in the mists of time, so forgive me if you read something that you thought you’d invented! The ones that are mine have been fashioned from experiences in thousands of classrooms in hundreds of secondary schools of all types around the country. In fact, every practical suggestion has been thoroughly road-tested, often with difficult classes and always in a variety of subjects and with different age groups. In the hands of skilful teachers, they have almost always had positive effects on motivation, discipline and the quality of learning. Ideas that didn’t work have been ditched.

         
 

         By the way, don’t use the ideas slavishly; the intention is to stimulate your own creativity. Don’t underestimate the power of enthusiasm; it lifts lessons to a higher plane, and your enthusiasm will always be greatest for ideas that you invent yourself. I hope you enjoy using The Teacher’s Toolkit as much as I have enjoyed writing it. Now, at last, I can get back to listening to my jukebox and going to some home games at the Britannia Stadium.

         
 

         Paul Ginnis
 Birmingham
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            Design Tools
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            Why?


         
 

         In his bestselling book The Seven Habits of Highly Effective People1 Stephen Covey suggests that a habit is formed whenever a person knows what to do, knows how to do it and has a good reason for doing it – in other words knows why. Understanding why helps to create motivation. Covey says “A habit is the overlapping of what to do, or knowledge, how to do or skill, and why to do – want to or attitude. Where they overlap you’ll see a habit.”2
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         Those who work in the field of professional development, or whose job it is to manage change, know the truth of this. Simply exhorting people to alter their ways doesn’t work. Telling them what they should do differently, without giving them the necessary skills, leads to feelings of frustration and failure. Nor does it work in the long term to give people new techniques without a convincing rationale. Innovation is then short-lived. On the whole, new practice is not sustained unless people have:

         
 

              

            	a motivation to keep doing it, which comes from conviction

            
     

            	an understanding of the principles that underpin the practice so that the new methodology can be continually refreshed and reinvented.

            
 

         
 

         Much of this book is about how. This, I hope, makes it attractive to teachers and trainers who are understandably eager for new practical ideas. The risk, though, is that it provides no more than a “box of chocolates”. Once the chocolates have been enjoyed, the box is likely to be thrown away and a fresh one demanded. The more taxing but ultimately more productive intention of The Teacher’s Toolkit is for readers to internalise the recipe so they can make their own confectionery when this particular selection runs out.

         
 

         So this first section is about why – the rationale. Why push the boat out and do things differently? Why not just carry on as normal? My basic premise is that learning in schools is likely to be at its best when teachers follow the natural laws of the learning process. This idea is presented strongly by the Scottish Consultative Council on the Curriculum in the introduction to their excellent Teaching For Effective Learning:

         
 

         

            Some would argue that teaching is a different job depending on where you teach and whom you teach. Obviously there are differences but [we] believe that the basic principles of learning apply no matter where you teach and no matter what the needs or the age of the learners you teach.3

            


         
 

         The title of Mike Hughes’s book, Closing the Learning Gap,4 says it all. In the past, teaching tended to be hit-and-miss because as a profession we were less certain about learning. Even now the way many teachers teach is out of step with the way most learners learn. The task of the modern, aware teacher and school manager is to bring teaching methods increasingly in line with the learning process. Herein lies the real solution to the apparent problems of underattainment (measured narrowly) and underachievement (more broadly).

         
 

         The difference between attainment and achievement is more than semantic. In Effective Learning in Schools Christopher Bowring-Carr and John West-Burnham stress

         
 

         

            that learning must have a consequence for the learner. By “consequence” we mean that by learning x, the learner will see the world in a slightly different way, will alter his or her behaviour or attitude in some way. If the “learning” that has taken place is merely capable of being reproduced at some later date in answer to the demands of some form of assessment which replicates the original problem, and the context for that problem, then what is being learnt is “shallow learning” only.5

            


         
 

         Deep learning involves the development of an increasingly sophisticated personal reality with matching competencies and disciplines. The Teacher’s Toolkit attempts to provide some of the means of arriving at “deep learning” (achievement), even within a culture concerned largely with “shallow learning” (attainment).
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         There are many excellent books currently available providing surveys of modern learning theory. Alistair Smith’s Accelerated Learning in the Classroom,6 Accelerated Learning in Practice7 and his myth-busting The Brain’s Behind It,8 along with Colin Rose’s and Malcolm J. Nicholl’s Accelerated Learning for the 21st Century9 and Robin Fogarty’s Brain Compatible Classrooms,10 are ideal starting points. The Learning Revolution11 by Gordon Dryden and Jeanette Vos is a recognised classic, and the many books by Eric Jensen, especially The Learning Brain,12 Teaching with the Brain in Mind,13 and Brain-Based Learning,14 provide crisp, readable and, above all, applied insights into recent research.

         
 

         Behind all this is biology. For the last couple of decades neuroscientists have been telling us with increasing confidence about the workings of the brain. This is a direct consequence of advances in scanning technology, particularly fMRI (Functional Magnetic Resonance Imaging) and PET (Positron Emission Tomography), which allow us to see the brain in action to a very precise degree. For those who are not very familiar with all the bits of the central nervous system, visit Eric Chudler’s fresh and frequently updated website Neuroscience for Kids at http://faculty.washington.edu/chudler/neurok.xhtml

         
 

         For more advanced technical stuff about the structure of the brain, go to www.vh.org/Providers/Textbooks/BrainAnatomy/BrainAnatomy.xhtml

         
 

         Alternatively, familiarise yourself with Susan Greenfield’s work. Professor of Pharmacology at Oxford and a popular TV presenter, she describes the inner secrets of the grey matter in very readable texts such as The Private Life of the Brain,15 Brain Story16 and The Human Brain, a Guided Tour.17 If you’re ready for a detailed and fairly technical account of shifts in brain research from the 1940s to the present day, read John McCrone’s Going Inside: A Tour Round a Single Moment of Consciousness. Towards the end of the text he sums up: “This book has tried to track what would be a fundamental change in the science of the mind: a shift from reductionism to dynamism.”18

         
 

         Nowadays the brain is thought of as dynamic, not as some sort of computer crunching its way through billions of inputs per second. It is considered to be a flexible, self-adjusting, unique, ever-changing organism that continually grows and reconfigures in response to each stimulus. Early in the 1990s researchers such as the neurobiologist Karl Friston of London and the psychologist Stephen Kosslyn of Harvard were instrumental in formulating this new paradigm. They realised that the brain operates rather like the surface of a pond. New inputs provoke a widespread disturbance in some existing state. The brain’s circuits are drawn tight in a state of tension and when a pebble is thrown in (a sensory input) there are immediate ripples of activity. New pebbles create patterns that interact with the lingering patterns of previous inputs. Then everything echoes off the sides. Nothing is being calculated. The response of the pond to the input is organic, or more accurately dynamic.

         
 

         Elissa Newport, psycholinguist at the University of Rochester in New York, uses another image: the brain can now be seen as working more like a beehive, its swarm of interconnected neurons sending signals back and forth at lightning speed. Sir Charles Sherrington, who has been described as “the grandfather of neurophysiology”, says of the brain, “It is as if the Milky Way entered upon some cosmic dance”. However you choose to describe it, the brain is characterised by activity, plasticity, responsiveness, interplay, speed, adaptability, continual reshaping and inexhaustible resources – a far cry from the computer-like comparisons of the not-too-distant past.

         
 

         Aware of the vitality and fluidity of the brain, all made nakedly apparent by imaging, McCrone suggests that a complete understanding of consciousness can be achieved only if insights from a number of disciplines are combined:

         
 

         

            Scanning technology has already had the beneficial effect of forcing the beginnings of a marriage between psychology and neurology … But if the human mind is a social as well as a biological phenomenon, then yet further marriages are required with the “soft” sciences of sociology and anthropology, and their many sub-disciplines.19

            


         
 

         Therefore, in our rush to embrace the main messages from brain science, it is vital that we do not bypass more established cultural and socioeconomic insights as if they were now old hat. Roland Meighan’s A Sociology of Educating,20 for instance, is as important as it ever was. The classic perspectives of Ivan Illich and Paulo Friere, along with the popular works of John Holt, most crucially How Children Fail,21 and Postman and Weingartner in Teaching As a Subversive Activity,22 may be middle-aged and unfashionable, yet they combine to present a powerful agenda for personal, social and ultimately political empowerment that is entirely relevant to our modern needs. In assessing Illich in The Trailblazers, for example, Professor Edith King of Denver concludes:

         
 

         

         
 

         

            As the educational issues that Ivan Illich espoused now seem familiar at the close of the 20th century, teachers and parents can find strength … from his writings in their advocacy of the democratic school and alternative educational futures.23

            


         
 

         
What next?

         
 

         Revolutionary insights into the brain are only part of a more general overhaul of thinking that has gathered momentum in the last fifteen years. An increasing number of commentators are now weaving global social, economic, commercial and technological “megatrends” together with modern insights into the brain to present us with new visions of the future. Dryden and Vos’s “16 major trends that will shape tomorrow’s world”24 provides as good an overview as any, while Charles Handy, the internationally renowned business and social commentator, established some time ago that change is now discontinuous. He said, “the success stories of yesterday have little relevance to the problems of tomorrow … The world at every level has to be reinvented to some extent. Certainty is out, experiment is in.”25 Guy Claxton’s reflective Wise Up: The Challenge of Lifelong Learning26 makes the persuasive case for major shifts in our thinking about learning, schooling, training and parenting. He argues that the ultimate life skill for the 21st century is the ability to face difficult and unprecedented challenges calmly and resourcefully.

         
 

         Worldwide, information and communications technology is being increasingly understood and utilised by ordinary people. This brings two major, positive benefits to learning. First, teachers are gradually being released from having to be the main transmitters of information, ideas and skills, enabling them instead to concentrate on the facilitation of learning, on being learning coaches. Second, students are being empowered to learn independently. They can access most of the information they need, and often whole courses, on CDs or online. Learning, even of regular examination subjects, can take place in the school’s learning centre, at home or in the local cyber café, meaning that students can control when and where they learn, and often how. The visual and interactive nature of most hi-tech resources makes them appealing to learners who struggle with academic routines. Information and communications technology (ICT) is free of time, space and tradition. All students need to do is learn how to learn.

         
 

         In fact, Doug Brown, chairman of the British Computer Society’s School of the Future Project, commenting on his final report back in 1998, said:

         
 

         

            The current school model, with its rigid classroom, has been useful only because there was no alternative. The millennium school will be vastly different … the concept of a nine-to-four school day will become obsolete … In order to use ICT successfully, schools must change their culture – how students learn and how teachers teach.27

            


         
 

         In the United States, Don Glines, director of the California-based Educational Futures Project, has argued for years that “there is only one overriding issue facing educators today: the transformation to communication age learning systems.”28 In Britain, John Abbott and Terry Ryan’s superb The Unfinished Revolution: Learning, Human Behaviour, Community and Political Paradox presents a complete raft of compelling reasons for declaring that “the current structures of formal education are fundamentally flawed” and that “societies now stand at an evolutionary crossroads where the way ahead must be to capitalise on fresh understandings and remedy … upside down and inside out education.”29 The 21st Century Learning Initiative (www.21learn.org) sums up the situation in its published vision:

         
 

         

            New understandings about the brain; about how people learn; about the potential of information and communications technologies; about radical changes in patterns of work as well as deep fears about social divisions in society, necessitate a profound rethinking of the structures of education.

            


         
 

          

         This UK network and others like it, such as Education Now (www.gn.apc.org/educationnow) give penetrating insights into the shortcomings of the current education system and offer constructive, radical alternatives.

         
 

         Such thoughts raise big questions – two in particular. In this day and age, what should be the purpose of education? And how should it be organised? Over recent decades a view has crept to dominance in Britain that education exists primarily to serve the economy. This premise currently drives almost all current policy. Early in the reign of New Labour, Tony Blair declared in The Learning Age: A Renaissance For a New Britain30 that “Education is the best economic policy we have.” At the start of his second term of office the Prime Minister sounded the same note: “The world’s fourth largest economy cannot advance without a world-class education system.”31 The economy has become the politician’s first and foremost, and unquestioned, reason for pursuing quality in education, but where does such functionalism lead?

         
 

         Even educationalists in the “learning-to-learn” camp often argue their case on economic grounds – they say that people are often required to learn on the job and will inevitably have to retrain at least once in their working lives, so they need the skills to do it. It’s true, companies increasingly expect employees to learn, and employees increasingly expect companies to provide for their learning. Many multinationals now have their own in-house universities and even a relatively small outfit such as Bulmer’s Cider in Hereford has a learning centre open 24 hours a day. The British government’s University for Industry, Learning Direct advice service and Lifelong Learning Partnerships, along with the Learning and Skills Councils, are designed to facilitate continuous work-based or work-related education.

         
 

         Clearly, education and the economy are in a mutually dependent relationship: each needs the other, and this will remain so. Individual livelihoods and the continuance of national life depend on it. But there are two issues to debate. First, the prominence of the economy in the nation’s thinking about education: currently it dominates and dictates. National education and training targets are set explicitly to improve competitiveness; the national numeracy and literacy strategies and the current attention given to thinking and learning skills are intended to serve the same purpose. The second debate concerns the nation’s understanding of what the economy now needs from education. According to Abbott and Ryan,

         
 

         

            Today’s social and economic needs argue for a new model of learning that entails:
 

            
 

                 

               	mastery of basic skills;
     

               	the ability to work with others;
     

               	being able to deal with constant distractions;
     

               	working at different levels across different disciplines;
     

               	using mainly verbal skills, and;
     

               	problem-solving and decision-making.32

               
 

            


         
 

         By contrast, most political thinking about education is driven by an out-of-date understanding of business needs. Current education policy is way behind the times, serving the old factory age, not the new information age. Attendance, punctuality, compliance, acceptance of the “manager’s” decisions, an understanding of one’s place in the pecking order, a sufficient general knowledge and the ability to use a few basic skills make up the current curriculum (as they did a hundred years ago), whereas businesses are currently crying out for flexibility, responsiveness, creative problem-solving, teamwork, self-management and sophisticated communication skills. The reason for the yawning gap is clear. The modern business agenda chimes with the modern learning agenda, and there’s a deep-seated stubbornness about accepting modern educational ideas, even those grounded in the most credible neuroscientific research. Why? Because they resemble the progressive child-centred practices that have been so successfully rubbished in the popular mind. In a private conversation with Professor Howard Gardner, a recent British Secretary of State for Education irrationally said, “I simply don’t believe in your multiple intelligence theory.” End of story.

         
 

         Compounding the problem is the simplistic idea that educational outcomes can be fundamentally altered by changing the curriculum and its content. This of course is nonsense. Since the UK’s Education Reform Act of 1988 there has been nothing but curriculum change, and yet the outcomes that matter – attitudes and skills – remain more or less the same. The kind of changes required for modern economic success, for a healing of social ills and for personal fulfilment are rooted in the way learning is conducted, not in what is learned. In other words changes to teaching and learning methodology and to education structures are required. No wonder John Bruer, a cognitive scientist, said that “we should be as concerned with how we teach as we traditionally have been concerned with what we teach”.33

         
 

         Take creativity, for example. All Our Futures: Creativity, Culture and Education,34 the report of the National Advisory Committee for Creative and Cultural Education, headed by Professor Ken Robinson of Warwick, points out that employers are “saying that a degree is not enough, and that many graduates do not have the qualities they are looking for: the ability to communicate, work in teams, adapt to change, to innovate and be creative”. Robinson concluded that:

         
 

         

            this is not surprising … the traditional academic curriculum is not designed to promote creativity. Complaining that the system does not produce creative people is like complaining that a car doesn’t fly … It was never intended to. The stark message, internationally as well as nationally, is that the answer to the future is not simply to increase the amount of education, but to educate people differently.35
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         He provides a clear way forward: “Creative learning is made possible by creative teaching. This is not an easy process and calls for sophisticated skills in teachers.”36 Robinson argues that substantial changes to the curriculum, to assessment and to teacher training will be needed to support this.

         
 

         Presently teachers tell us that creativity is crushed in Key Stage 2 as they focus on preparation for SATs, and we see the natural learning processes of childhood – free play and random exploration, for example – abandoned by zealous teachers and parents in their desperate attempts to give children an “advantageous” start. Secondary schools are using increasingly bizarre bribes (such as offering McDonald’s meals and mountain bikes as prizes) to get students to attend. The national teacher shortage suggests that adolescents are not the only ones who don’t want to go to school any more. How long will this position be tenable in a country that still harbours deep divisions (the North of England race riots of summer 2001) and signs of serious disaffection (the turnout in the 2001 General Election was a shocking 59%) and in which we now know enough about learning to address these issues successfully? The snag is that politicians get stuck. Once they’ve declared their course they can’t backtrack. They fall prey to a great British habit: if something doesn’t work, do it harder and more often (homework clubs, holiday schools, evening revision classes). Politicians are simply not allowed by the media and the public to learn from mistakes and adapt to fresh evidence – what a role model for a “learning society”!

         
 

          

         Perhaps I’m being too harsh. Estelle Morris, on becoming the UK Education Secretary in 2001, declared, “We want to give schools more freedom. We want to put the fun and creativity back and we want them to be innovators for our next round of reforms.”37 We’ll keep our fingers crossed and see what happens. I wonder if she has in mind what Tom Bentley, Director of the independent think tank Demos, said: “A sustained transformation of the education system needs a guiding purpose. I have suggested that this goal should be creativity, at the individual, organisational and societal level.”38

         
 

         Those who break with the economy-driven view of education and propose fundamentally different purposes are few and far between, but include Bowring-Carr and West-Burnham: “We see the development of the mind as the overriding purpose of education.”39 Professor Clive Harber of the University of Birmingham on the other hand speaks strongly of education for democracy that is “as much about the way in which people think and behave, how they hold their political opinions, as it is about what they actually think”. He quotes Carl Rogers, the inventor of client-centred counselling and student-centred learning: “People who can’t think are ripe for dictatorship.”40 This begs us to ask whether the British government’s simultaneous interest in thinking skills and citizenship is joined-up policy, or a fluke!

         
 

         If we are to break from the shackles of “shallow learning”, navigate these uncertain times and fashion a morally sound and fruitful future for all, then purposes such as “the development of the mind” and the “preservation of democracy”, or others such as “the creation of an inclusive and egalitarian society” or “the fulfilment of the whole person” will have to become driving rather than half-hearted concerns. As I hope you will come to recognise, these intentions underlie the practical strategies presented in Sections 2, 3, 4 and 5.

         
 

         Then there is the question of how education should be organised. It all depends on the dominant purpose, of course. If education were supposed to secure acceptance of the social order and working habits of old, then we’d probably want the kind of schools we have now. Writing a few years ago, Anita Higham OBE, formerly principal of Banbury School, puts this point strongly: “My thesis is that we are in the death-throes of secondary schools as we know them because we are attempting to educate adolescents of the late 20th Century within the style and structure of the late 19th Century school and its teachers’ contractual conditions.”41 In Britain we have never quite shaken off the idea that schools are primary agents of socialisation; we’ve stuck with them because they do this job rather well. Sadly, as Bill Lucas and Toby Greany put it: “Schools as we know them are fast becoming an anachronism … their very traditions and structures mean that they are educating young people for a world which no longer exists.”42
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         If instead, the prime purpose of education were to meet learners’ individual needs, we would follow the lead of Valerie Bayliss, director of the RSA project Redefining the Curriculum: “Implicit in these [modern] ideas is a greater emphasis on the individual. A competence-led curriculum, together with the liberating capacity of technology, has the potential to open up much more individualised learning.”43

         
 

         If the prime purpose were to help people learn how to learn, we’d be asking serious questions along with Sir Christopher Ball, patron of the Campaign for Learning:

         
 

         

         
 

         

            Is it going to be possible to adjust traditional school education to satisfy pupils – or should we think about replacing it with something altogether different? The true learning society we all seek will require a new breed of teachers – more like guides than instructors, more part-time than full-time, more philosophers than pedagogues.44

            


         
 

         If the purpose were to promote democracy, we’d have democratic schools, as in Denmark, for example.45

         
 

         It is significant that calls for fundamental change are no longer being made by radicals alone, but increasingly by mainstream, and in many cases Establishment, figures.

         
 

         Part of the reason for sticking with what we’ve got is that there are no large-scale models to copy. In America there are many individual examples of reconstructed “schools”. Ted Sizer’s Coalition for Essential Schools with its 1,000 institutional members (www.essentialschools.org), for example; schools redesigned along the lines of multiple intelligence; the chain of schools modelled on Daniel Greenberg’s Sudbury Valley School in Massachusetts (www.sudval.org); the One Room Schoolhouse in Alameda, San Francisco – these are just some of the welcomed “experiments”. The alternative education movement in the States is buoyant, as is clear from Creating Learning Communities,46 a stimulating collection of examples of grassroots innovation, summaries of underpinning ideas and insights into key thinkers in which American contributions outnumber the rest by nine to one. Visit the website: www.creatinglearningcommunities.org

         
 

         In the UK, by contrast, alternative schools have been systematically crushed over the years, or have committed suicide by poor management and chronic public relations. The attempt in 2000 to close Summerhill School in Suffolk (with its many faults) was staved off only at the eleventh hour. A few marginalised innovations survive outside the system: Sands School in Devon; a number of small schools affiliated to the Human Scale Education movement (www.hse.org.uk); one or two virtual cyberschools that have sprung up recently and struggled; English Experience in Kent, a school set up to pioneer brain-friendly teaching; and that’s about it. For a full account of the rise and fall of progressive schools in Britain see John Shotton’s No Master High Or Low: Libertarian Education and Schooling 1890–1990.47 No wonder that an increasing number of parents are turning to home education and organising educational cooperatives such as the Brambles Centre in Sheffield, the Otherwise Club in London, the Learning Studio in Bishop’s Castle and Planet Learning Zone, Warrington.

         
 

         There are those in Britain who talk about reconstruction – the Tomorrow Project recently submitted its recommendations for education in the year 2020 to the Department for Education and Skills (DfES) (www.tomorrowproject.net); there are those who fantasise about it – see John Adcock’s In Place of Schools48 and his more recent and more detailed Teaching Tomorrow: Personal Tuition as an Alternative to School;49 and there are many who argue cogently for it – see particularly Phil Street’s, Bob Fryer’s, Tony Hinkley’s and Guy Claxton’s contributions to the impressive collection of essays, Schools in the Learning Age,50 and Professor Roland Meighan’s The Next Learning System.51 But there’s no one with the clarity of vision who is also in a position to generate sufficient political will to make anything happen. Yet. The real problem is that our preoccupation with the economy has constrained our thinking. The language (“delivery”, “hard outcomes”, “driving up standards”, for example), the procedures (measuring, target setting, inspecting, comparing, bidding, performance-related pay) and the values (materialism, competition, capitalism) have created a “national normality”. Few people inside the system now seem able, or willing, to think outside the box.

         
 

         Therefore, there is huge resistance to contrary ideas. Radical proposals from the brain scientists, the sociologists and the philosophers – people who know about learning – are generally batted off. At the same time, the government’s own initiatives haven’t amounted to much. Potentially exciting possibilities have been suffocated by the blanket domination of targets and league tables. On the whole, Education Action Zones in Britain haven’t risen to the original challenge to explore real alternatives – they have at best tinkered with existing provision. Learning centres within the Excellence in Cities initiative stand a better chance of breaking new ground. Transforming Teaching and Learning in the Foundation Subjects, part of the Key Stage 3 Strategy, will only nibble at the edges unless it is led with vision and courage. The Specialist School Programme just gives more money, which certainly buys welcome facilities, but at the price of imposing a specialism on students who happen to live in a given area.

         
 

         The ultimate answer is of course to base policy on what we know about learning. Professor Robert Sylwester of Oregon sums up the position with a voice that rings true over the years and across the miles:

         
 

         

            The brain is a biological system, not a machine. Currently we are putting children with biologically shaped brains into machine-oriented schools. The two just don’t mix. We bog the school down with a curriculum that is not biologically feasible.52

            


         
 

         
Return to the Forbidden Planet?
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         So this is the political and professional arena into which the theoretical and practical ideas in The Teacher’s Toolkit are pitched. But the majority of ideas presented in this book are not that new after all. For example, some of the currently fashionable “neuroscientific” applications to education actually have their origin in Neuro-Linguistic Programming. NLP promotes a set of principles, attitudes and techniques that enable people to change or eliminate behaviour patterns by focusing on the dynamic relationship between mind and language. Apart from the obvious visual, auditory and kinaesthetic modalities model and its detection through predicates and eye patterns, other examples of the transference of NLP into education include the notion of “states”, “anchoring” and the idea of “chunking” (short-term memory can cope with between only five and nine bits of information at a time). For those who want to check out NLP, which is among the primary sources of accelerated learning, one of the most complete introductions is The User’s Manual For The Brain by Bodenhamer and Hall.53

         
 

         NLP itself has a direct historical connection with humanistic psychology and the human-potential movement. Richard Bandler and John Grinder, developers of NLP, actually began by deconstructing and modelling the language used by two therapists: Fritz Perls of Gestalt fame and Virginia Satir, the leading family therapist. So it’s no surprise that many of the “brain-friendly” ideas, simply confirm older notions. Much of humanistic psychology, with its optimistic view of human capacity, its mission to overcome barriers to personal growth and its holistic agenda, has been affirmed by neuroscientists and neurolinguists. As a young teacher in 1985, I had the privilege of writing A Guide to Student-Centred Learning54 and in 1990 The Student-Centred School55 with Dr Donna Brandes, the internationally acclaimed and exceedingly gifted educator and therapist. Inspired by Carl Rogers’s client-centred work, many of the books’ central themes, such as the need for emotional safety, the fundamental significance of self-esteem and the power of personal responsibility, are now commonplace within the emergent new orthodoxy. The importance of mental and physical activity, clarified by our modern understanding of the neocortex and the role of kinaesthetics in learning, is in direct line with “active learning” of old. Developmental group work, flexible learning and supported self-study all find reflections in the mirror of modern-day teaching and learning.

         
 

         John Abbott, the determined and erudite commentator on educational futures, writing with Terry Ryan at the dawn of the new millennium, makes a similar point that would have John Dewey, the father of experiential learning, rejoicing in his grave:

         
 

         

            The mass of evidence that is now emerging about learning and brain development is spawning a movement towards educational practice which confirms the earlier intuitive understanding about learning through direct involvement with the activity.56

            


         
 

         In other words, the only way to learn how to do something is by doing it!

         
 

         So the basis of good practice may have shifted from psychology and philosophy to biology, and many new insights have been added, but in some key respects ideas that disappeared underground with the rise of the reductionist thinking that has dominated political visions of education since the mid-1980s have now been given fresh impetus and value. This is encouraging for many established teachers who might otherwise feel resistant to “yet another set of new-fangled ideas”.

         
 

         
Head in the clouds, feet on the ground

         
 

         So far, I have attempted to paint a picture of the background to the practical ideas in this book. It is at once an exciting and depressing sight. And it’s easy to get carried away with the discussion, but let’s keep things in perspective. The Teacher’s Toolkit has its feet firmly on the ground, it is rooted in the here and now and suggests only strategies that can be tried today, tomorrow or next week in regular classrooms in ordinary schools. However, it is not just a novel collection of expediences. It is more than a random and aimless set of “tips for teachers”. Its core purposes are in line with the best of modern thinking and these now need to be clarified. They say that a journey of a thousand miles starts with a single step – but that step has to be in the right direction! Fortunately, modern researchers and commentators have given us compass bearings and a map.

         
 

         So let’s now look at a modern agenda for learning in more detail. This will give us the specifications for the design of effective learning strategies, even within the limitations of the present system. From the wealth of insight available I have selected certain key ideas on the basis that they translate directly into the construction of concrete classroom activities. The first two groups of points, dealing initially with similarities and then with differences between learners, draw largely on the brain sciences. But beware: this is nowhere near the full game of “brain-compatible learning”, just a few edited highlights. Find out more via the Bibliography and Appendix A.

         


      


      

    


  

    

      

         

            There Are Similarities Between Learners


         
 

         Emerging from the latest neuroscientific research are several truths about the way that all brains seem to function. Four of the similarities are presented in this section, the ones that have particularly informed the preparation of The Teacher’s Toolkit’s practical ideas. In the next section we look at key differences between learners. Before any of it will make sense, though, we need to familiarise ourselves with the brain’s processing method: the biology of learning.
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The biology of learning

         
 

         Susan Greenfield, Professor of Pharmacology at Oxford and one of the UK’s best-known neuroscientists, likens the brain to the Amazonian Basin.57 She says that the number of neurons in the human brain is about equivalent to the number of trees and plants in the 2.7-million-square-mile rainforest. The number of dendrites (the fibrous extensions from the neuron cell body that act as “receptors”) is more or less equivalent to the number of leaves on those plants and trees. In the jungle that is the brain, all these are busily and continuously connecting with each other. Other images come to mind. The number of neurons in the brain is about the same as the number of stars in the Milky Way or three times the number of people on Planet Earth. One cubic millimetre of brain tissue has more than a million neurons, which means that all the world’s telecommunications systems could fit into an area of the human brain about the size of a pea.

         
 

         The good news is that you have the same number of brain cells as Albert Einstein! Everyone does, unless their brain is diseased or damaged. The even better news is that every student in your school has the same number of brain cells as you! There is, therefore, a biological basis for optimism. One hundred billion neurons per person, up to twenty thousand dendrites per neuron, all multiplied together means that the number of potential connections between brain cells in any brain is 10 to the 100 trillionth power, actually far greater than the number of particles in the known universe, according to Paul Churchland, Professor of Philosophy at the University of California.58 In fact, if you were to count the actual connections in an adult neocortex alone, that is in the thin outer covering of the brain, at a rate of one per second, it would take you 32,000,000 years!

         
 

         Neurons are responsible for processing information. Each neuron has one axon, a thin fibre that can be up to a couple of metres in length (and operate your big toe, for example), but is more often a centimetre or so long. The axon is the transmitter, passing information on in the form of electrochemical stimulation. Its job is to connect with the dendrites of other neurons, thousands of them, which means it has to subdivide itself to create lots of terminals. Each neuron is in effect a tiny battery powered by the difference in concentration between sodium and potassium ions across the cell membrane. An electrical charge, the action potential, is generated in the cell body of the neuron, which travels down the axon at a rate of between 1 and 100 metres per second.
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         Dendrites, meanwhile, are the branch-like extensions from the neuron cell body that act as receptors. The information flow between neurons is only ever one way: from the cell body, down the axon and then via synaptic connections to the dendrites of other neurons, which carry the signal to their own cell bodies. The axon terminal never touches the dendrite. There is always a tiny gap, the synaptic cleft. The electrical pulse travelling down the axon reaches the terminal and activates neurotransmitters (chemical cocktails stored in vesicles in the tip of the axon) that carry the message across the synapse and stimulate (or inhibit) the electrical charge in the receiving dendrite.

         
 

          

         A single neuron can simultaneously receive signals from thousands of other neurons. The sum total of all the signals arriving from all the dendrites to the cell body determine whether or not the neuron will itself fire a charge. Because its axon can branch repeatedly, a firing neuron can send the signal on to thousands of other neurons.
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         So, this is learning: new mental or motor experiences provide stimuli that are converted to nervous impulses that travel to sorting stations such as the thalamus (in the midbrain area). From here signals are sent to specific areas of the brain. Repeated stimulation of a group of neurons causes them to develop more dendrites and therefore more connections, and so a whole forest-like network of neurons is established that creates a grasp, an understanding, a mastery. In time these neurons “learn” to depress “wrong” connections and to respond positively to weaker signals – in other words to do the same mental or motor process with less “effort”. In other words, cells change their receptivity to messages based on previous stimulation.

         
 

         The teacher’s job is to support students in translating their brains’ remarkable biological potential into actual performance. It is of course a “mission impossible”, since only a fraction of the brain’s total power can ever be used within a lifetime. It is estimated that we use less than 1 per cent of 1 per cent of our brain’s projected processing capacity which is around 1027 bits of data per second according to psychiatrist and sleep expert Allan Hobson of Harvard.59 When scientists cut into Einstein’s brain after his death they discovered that he had no more brain cells than anyone else, just more connections between them, and, even so, there was loads of capacity left.

         
 

         In pursuit of excellence in learning, then, it seems that the skilled educator faces three tasks:
 

              

            	First, to encourage new neural connections through challenges that create high levels of stimulation.

            
     

            	Second, to consolidate existing connections. The more a neural pathway is used, the more efficient it becomes. Axons become insulated with a white fatty substance called myelin, which speeds up the electrical-chemical-electrical signalling process, and neurons respond with less effort to the original prompt. On the other hand, unused connections are eventually lost, they are pruned away.

            
     

            	The educator’s third task is to ask learners to reconfigure existing webs of neural connections by taking on board data that will straighten out a misunderstanding, refine a concept, complete an understanding or hone a skill.

            
 

         
 

         This last one sometimes feels like quite an effort. Eric Jensen sums up the job: “The key to getting smarter is growing more synaptic connections between brain cells and not losing existing connections. It’s the connections that allow us to solve problems and figure things out.”60

         
 

         In order to achieve best results, it’s obviously important to work with the brain’s natural processes, to teach in a way that is compatible with the student’s natural learning methods. Some of these points, a selection of the similarities and differences between learners, will be discussed shortly. But, generally, learning should get off to a great start because it appears that everyone is born with several predispositions, including

         
 

              

            	a desire to work cooperatively with others
     

            	the inclination and ability to learn language
     

            	the will and skill to make patterns
     

            	a natural propensity to learn mathematics, according to Brian Butterworth, Professor of Cognitive Neuropsychology at University College, London.

            
 

         
 

         Butterworth argues that “… our genes contain a set of instructions for building a mathematical brain, and this is why, without benefit of teaching, human beings are born to count”.61

         
 

         However, it’s not all plain sailing. Some of the factors that affect the translation of potential into performance are outside of the teacher’s control, so let’s get the depressing bits out of the way first.

         
 

         One obvious example is lifestyle during pregnancy. A developing foetus is very sensitive to stress and nutrition. The mother’s emotional state, diet and intake of substances have an effect on the development of the brain, which is creating neurons at a rate of up to 15 million per hour between the fourth and seventh month of gestation.

         
 

         A second example is nutrition. Mothers’ breast milk appears to contain certain nutrients that stimulate the production of neurotransmitters, which are essential to the efficient firing of synapses. Also, fast foods and most cheaply-produced packaged foods simply don’t contain enough of the items that the brain needs for optimum performance: proteins, unsaturated fats, complex carbohydrates, sugars and trace elements such as boron, selenium, vanadium and potassium. Conversely, the negative effects of many soft drinks and most food additives is well known.

         
 

         

            
[image: ] 

                


            


         
 

         

            
[image: ] 

                


            


         
 

         A third area is early-years stimulation. In middle-class homes, for example, twice as many words per day on average are spoken by parents to toddlers, compared with working-class homes. Such enrichment in early years is crucial to the construction of the brain’s basic architecture. So is the amount of early-years laughter, touch, freedom, visual stimulation, tactile manipulation, music, motor stimulation, environmental variety and cooperative play. The infant brain is utterly plastic and begins to customise itself from the moment a child is born. It configures itself to its environment and experiences. Over 50 trillion neural connections are already in place at birth, and millions more are added moment by moment, but unused connections begin to be cut away by the billion. Take emotional and social development. The evidence suggests that emotional intelligence develops early, perhaps even in the first year, and that the school years are only the last resort for nurturing emotional literacy. 

         
 

         Professor Philip Gammage, de Lissa Chair of Early Childhood, South Australia, is clear:
 

         

            At birth there are far more potential connections than the child can use, and by the age of three or so pruning has already started and systems of connection that are seldom or never used are being slowly eliminated. We are born, for instance, capable of learning phonemic combinations not common in our native language, but will lose that capability relatively soon … By about five (or earlier) many predictive and causal social, as well as physical/locational attributions, have become quite settled. In a real way, the brain is then almost “cooked”.62

            


         
 

         It’s a real case of “use it or lose it”. Even the first two years of life can decide between dramatically different possible futures. This is why Ernest Boyer, the late President of the Carnegie Foundation for the Advancement of Teaching, offered a sobering thought: “To blame schools for the rising tide of mediocrity is to confuse symptom with disease. Schools can rise no higher than the expectations of the communities that surround them.”63

         
 

         A fourth example is sleep. Lots of children simply don’t go to bed early enough or, during puberty, they wake up too early! Modern thinking suggests that during deep sleep the brain sorts and files the day’s inputs. Consequently, learning is consolidated and memories are laid down.

         
 

         Finally, we come to genetics. Currently, the extent to which intelligence is inherited is hotly debated. There are researchers who fiercely argue that it is, among them Professor Sandra Scarr, famous for her identical-twin studies, and also Professor Robert Plomin, who claims to have virtually isolated the elusive gene for “general intelligence”. One area is fairly clear: Tonegawa and Kandel have identified a specific gene that activates the critical memory function of neurons and this may explain why some people have a better memory than others. Overall, it’s now thought that 30–60 per cent of the brain’s wiring is due to heredity and 40–70 per cent is the result of the environment, depending on what type of behaviour is being considered.

         
 

         Now let’s flip the coin over and see what’s on the optimistic side. The good news is more powerful than the bad. Within the teacher’s control are expectations. We have known since Rosenthal’s and Jacobsen’s Pygmalion in the Classroom,64 published in 1968, that teachers’ internalised views of students’ capabilities have a direct impact on students’ actual performance. In the studies students were grouped randomly, but the teachers were told they differed in ability. Guess what. The results of the group that were mistakenly believed to be high flyers rose and the results of the “low achievers” went down. Rosenthal identified six ways in which the teachers communicated high expectations:

         
 

         

            1. the teacher expressed confidence in her ability to help the student


            2. the teacher expressed confidence in the students’ ability


            3. her nonverbal signals were consistent with what she said: tone of voice; eye contact; level of energy

            


            4. feedback from the teacher was specific and ample and mentioned both good and bad


            5. the teacher gave detailed input to individual students


            6. the teacher encouraged individual improvement through challenge.


         
 

         Teachers communicate expectations through the energy they bring into the classroom, through the words they say and the way they say them, through the effort they put into developing a good relationship with a class, and perhaps most powerfully, through the design of learning tasks. Together, these impact on students’ self-image and self-esteem (page 292 for a detailed checklist). The resultant self-belief either drives or depresses motivation and perseverance. Expectations are received by students from other sources, too – family, peers, the culture of a local community, the media, and in many cases teachers have to work doubly hard to reverse negative messages. It is critical that we maintain high expectations even in the face of contrary evidence. Reading scores, base-line tests and value-added procedures can so easily limit our expectations of pupils.

         
 

         Also within the teacher’s control is the culture of the classroom – the psychological and emotional environment for learning (the whole of Section 3 is devoted to this). Likewise, we control the physical environment of learning. The brain needs a continual supply of oxygen (it uses one-fifth of the body’s supply), cool temperature (open the windows), and preferably negatively ionised air (buy an ioniser unit for the classroom, or have a waterfall installed!). It absorbs a surprising amount of information from peripheral material (have lots of displays). Colours, aromas, light and furnishings (lay carpets, redecorate) have a profound effect on mood, and music can make a big difference. The brain turns music into electrical energy; it literally feeds the brain. Different types of music appear to have different effects (the Mozart debate). The type of food offered in the canteen at lunchtime is within the school’s control, as is the provision of pure chilled water (have plenty of dispensers around the building). A hundred and ninety-eight gallons of blood passes through the brain every 24 hours. If it is insufficiently hydrated, the electrolytic balance of the brain is affected and mental performance suffers. Eight to ten glasses of water a day are required for optimum functioning. All in all, learners’ “states”, to use the technical term, can be altered. Learners can be made more “ready” for learning.

         
 

         Alistair Smith gives us a further reason to be cheerful: children can become cleverer through the teacher’s skilled intervention. He explains how Sternberg, Vygotsky, Feuerstein and Rand “pioneered work on cognitive modifiability through cognitive mediation and created a structure for developments such as ‘thinking skills’. They showed that ‘intelligence’ could be modified and thus expended and developed.”65 Michael Howe, Professor of Psychology at Exeter, who is on the “environmentalist” side of the debate about intelligence, also encourages us to believe that the conditions we create make a profound difference: “It is not true that a young person’s intelligence cannot be changed. There is abundant evidence that the intelligence levels of children increase substantially when circumstances are favourable.”66

         
 

         So, overall, the prospects for raising achievement look good. Of course, there are major challenges, especially in difficult socioeconomic and sociocultural circumstances. However, teachers can make a difference, and will do so if they follow some simple guidelines. At last we can begin to spell them out. Here are the promised four similarities between learners:

         
 

         

                 

               	Everyone needs to work things out for themselves
     

               	Experiences that are multi-sensory, dramatic, unusual or emotionally strong are remembered for longer and in more detail than ordinary, routine experiences

               
     

               	Everyone needs to feel emotionally secure and psychologically safe
     

               	Learners are more motivated, engaged and open when they have some control over their learning.

               
 

            


         
 

         
1. Everyone needs to work things out for themselves

         
 

         Learning occurs through the brain in making its own meaning, making its own sense of things. Many researchers distinguish between two types of meaning: “pointer” meaning and “sense” meaning (Kosslyn), or “surface” meaning and “deeply felt” meaning (Caine and Caine). Take, for example, knowing about Pythagoras’s Theorem. Pointer or surface meaning refers to the ability to name and reference an idea, so you would know that the square on the hypotenuse is equal to the sum of the squares on the other two sides. You might even be able to use this formula to conduct simple, standard calculations. You would certainly be able to quote the definition in a game of Trivial Pursuit.

         
 

          

         Sense or deeply felt meaning is different. It involves understanding why the square on the hypotenuse is what it is. It’s a conceptual grasp, probably the result of hearing the idea explained several times by different people, seeing it presented visually, happening to catch a TV programme about its importance in architecture, “doing” it with bits of cut-up card, reading about what prompted Pythagoras to make his discovery in the first place. These separate fragments weave together in your mind and suddenly it all makes sense: the penny drops. You can now explain the Theorem to someone else and use it in a range of contexts. This deeper meaning, or internalised understanding, is the kind of learning that concerns us here.

         
 

         As long ago as 1983 Leslie Hart67 found that such pattern-making is one of the innate characteristics of the neocortex. The neocortex, or cerebral cortex, is the convoluted outer covering of the brain (cortex is Latin for bark or rind). Only three millimetres thick, comprising six layers of neurons, with the total surface area of a closed broadsheet newspaper, this

         
 

         

            is what makes human beings what they are. Within the vast human cortex lies a critical part of the secret of human consciousness, our superb sensory capacities and sensitivities to the external world, our motor skills, our aptitudes for reasoning and imagining, and above all our unique language abilities.68

            


         
 

         The cerebral cortex is home to rationality, logic and conceptualisation.
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         It is clear from the research that students create personal concepts by recognising “gestalts”, not by adding up bits of information in a digital manner. According to the dictionary a “gestalt” is a “perceived organised whole that is more than the sum of its parts”. Biologically, these are in fact physical interconnections of neurons, webs, neural fields, axon–synapse–dendrite networks created by existing neural groups suddenly connecting up. It’s like a whole series of light bulbs coming on together – in fact we often use the light bulb image when someone finally gets an idea that we’ve been wanting them to grasp for some time.

         
 

         Hart says, “It can be stated flatly … the human brain is not organised or designed for linear one-path thought”. Earlier we said that the modern scientists see the brain as dynamic and responsive, not computer-like. Gestalts form unpredictably when a number of realisations occur together, triggered by who knows what? So, it’s no use explaining first about squares, then about square numbers, then about triangles, then about the relationship between the three sides and expecting every student to be with you every step of the way. Rather, students form gestalts by deciphering clues, indexing bits of information and recognising relationships across a range of sources. They don’t necessarily grasp things just because you’ve explained them.

         
 

         In fact, Hart goes as far as to say that “learning is the extraction of meaningful patterns from confusion”. And “there is no concept, no fact in education, more directly important than this: the brain is, by nature’s design, an amazingly subtle and sensitive pattern-detecting apparatus”. Concept formation depends on what students do, in their heads, not what the teacher does. So, it’s obvious: make learning mentally active and set up investigative, problem-solving types of activities that invite the brain to operate according to its natural inclination – to play detective. Section 2 is full of strategies designed to get students to think and come to conclusions for themselves.

         
 

         Obviously, “pattern recognition depends heavily on what experience one brings to a situation”, says Hart. This is why students grasp ideas at different times and learn at different rates. Back to our earlier discussion about the Theorem of Pythagoras: a student who was taught about square numbers in primary school or who plays a lot of games where triangles matter, such as pool, or whose father is a maths teacher and has pointed out lots of applications of geometry since the student was a toddler, will “get it” faster than a student who has never had these experiences. How often do you, as a teacher, have to go back and back with a student, scraping away conceptually until you find a firm foundation of understanding to build on? This makes the fundamental case for the differentiation and personalisation of learning. (See Section 4 for some practical possibilities such as “Extended Horizons” (page 231) and “Upwardly Mobile” (page 234).)

         
 

         Since Hart’s pioneering work, many researchers have restated and refined the point. Jane Healey, the famed educational psychologist, for example: “I am increasingly convinced that patterns are the key to intelligence. Patterning information means really organising and associating new information with previously developed mental hooks.”69

         
 

         In Descartes’ Error: Emotion, Reason and the Human Brain70 Antonio Damasio, Professor of Neurology at the University of Iowa School of Medicine, explains further. As we are presented with new information, he says, the brain recalls past experience and references the new stuff to base data from different locations simultaneously. The new material is integrated into existing neural networks, which are consequently changed, giving us an enriched template of experience. “Some circuits are remodelled over and over throughout the lifespan, according to the changes an organism undergoes”, he writes. “Other circuits remain mostly stable and form the backbone of the notions we have constructed about the world outside.”

         
 

         So, as the brain becomes more experienced, as it takes in more and more data, misconceptions get sorted out, half-understood ideas are completed and erroneous notions are ditched. Again, this gives us clues about how to teach effectively: work from students’ prior knowledge; accept their misunderstandings and half-baked ideas; start from where the students are, not from where you think they should be because of their age. Create both the climate and the opportunity for them to be honest about their confusions, frustrations and struggles. Create time for reflection. Expect conceptual leaps to occur at different times for different students for different reasons.

         
 

         This pattern-based explanation of the learning process is known as constructivism. Abbott and Ryan:
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            Constructivism holds that learning is essentially active. A person learning something new brings to that experience all of their previous knowledge and present mental patterns. Each new fact or experience is assimilated into a living web of understanding that already exists in that person’s mind. Constructivist learning is an intensely subjective, personal process and structure that each person constantly and actively modifies in light of new experiences … With a constructivist form of learning, each child structures his or her own knowledge of the world into a unique pattern, connecting each new fact, experience, or understanding in a subjective way that binds the child into rational and meaningful relationships to the wider world.71

            


         
 

         To support students’ individual mental patterning, which is the key to concept formation and internalised understanding, I offer six guidelines.

         
 

         

         
 

         
(a) Encourage students to find things out, and work things out, for themselves

         
 

         Make the implicit, natural function of the neocortex explicit. Capitalise on its innate curiosity and desire to make connections. At the simplest level, reverse the usual process and have students ask you the questions. Use “Question Generator” (page 141), “Question Time” (page 143) or “Hot-Seating” (page 116), for example. Make them work for information, don’t hand it to them on a plate; research strategies include “Information Hunt” (page 118), “Circus Time” (page 85), “Double Take” (page 101) and “Sole Search” (page 253). And structure opportunities for them to work things out, to come to conclusions by pulling together several threads of information, by deducing, rationalising and intuiting. The best examples in Section 2 are “Broken Pieces” (page 78), “Assembly” (page 67), “Silent Sentences” (page 152), “Ranking” (page 148) and “Guess Who” (page 109).

         
 

         
(b) Encourage students to articulate “draft ideas”

         
 

         Checking something out, talking something through, getting it off our chest, speaking off the top of our heads – these all play natural and key roles in the process of concept formation. We are social creatures, our brains develop in a social environment and we often make meaning through social intercourse. So, discussion, peer teaching, draft writing, presentations to others and think-talk-respond are classic ways of getting students to articulate their thinking, and thereby speed up the process of sorting and connecting in their heads. In the process, language itself is being clarified. Students are not using language just to “do the activity”: they are “using” the activity to develop language. “Back-to-Back” (page 69) is a crystal clear example of this.

         
 

         What’s more, William Glasser suggests that people retain 95% of what they teach to someone else.72 In many classrooms this means fundamentally shifting the ratio of teacher talk to student talk. Alistair Smith suggests that we “adopt a policy of no more than 16 minutes an hour of direct instruction”.73 Section 2 of The Teacher’s Toolkit contains many ideas for structuring peer teaching and “articulation”. “Scrambled Groups” (page 150), “Pairs to Fours” (page 137), “One-to-One” (page 135), “Corporate Identity” (page 89), “Discussion Carousel” (page 95) and Centre of the Universe” (page 83) are just some of the classics on offer.

         
 

         Articulating draft ideas needn’t be verbal, though. It’s possible to take “draft action”, that is “have a go”, even though you’re not sure whether you can do it or how it will turn out. Encourage students to use trial and error as a deliberate learning strategy and encourage them to demonstrate what they’ve got so far, even though it may not be the finished article. The most structured versions of this in The Teacher’s Toolkit are “Forum Theatre” (page 105) and “Value Continuum” (page 163).

         
 

         
(c) There’s little point in giving students “ready-made meaning”

         
 

         By this I mean such things as printed notes, dictation, copying, predrawn mind maps, fill-in-the-gaps-type exercises (which are usually corruptions of the original “Cloze Procedure”). Such material might be filed neatly in students’ folders and give everyone the comforting impression that work has been done, but little deep learning will have occurred. Instead, teach students different ways of arriving at and recording their own patterns of meaning. Use what are sometimes known as “graphic organisers”: key-word plans, mind-maps from scratch (see Tony Buzan’s extensive and much-copied work), flowcharts, sketches, diagrams, spidergrams, bullet-pointed lists, graphs, storyboards and so on. Eric Jensen makes the point strongly: “Humans never really cognitively understand or learn something until they can create a personal metaphor or model.”74 Ready for Revision75 offers some practical suggestions. See “Conversion” (page 87), “Distillation” (page 97) and “Hierarchies” (page 113) for more details. The strategy that combines the first three guidelines, which is therefore both complex and powerful, is the demanding “Marketplace” (page 122). Try it if you dare.

         
 

         

         
 

         
(d) Come at the same key concepts from different angles in different ways

         
 

         Building a logical and linear series of steps towards a concept, and then moving on to the next, will not work for most students. They usually need to have lots of examples and applications along with several explanations in different media if they are to “get it” (deep), rather than just rote-learn it (shallow). Continually moving from the Big Idea to the details, and back again, drawing it, miming it, speaking it, charting it, saying it, singing it, demonstrating it, modelling it, listing it, hot-seating it (ever had a conversation with the water cycle?), dancing it, writing it – unusual combinations of these techniques presented in rapid succession help the left and right hemispheres of the neocortex to work together and encourage that penny to drop. The most efficient way for some students to “get” a concept is to see pictures and “do” the idea rather than listen to it or read about it. For suggested ways of creating multisensory routes to conceptualisation see “Bodily Functions” (page 75), “Go Large” (page 107) and “Multisensory Memories” (page 130).

         
 

         
(e) Provide interactive feedback that’s specific and immediate

         
 

         Think of what happens in computer games: students learn to progress through levels quickly because they get instant and precise feedback on the decisions they make. The brain is exquisitely geared for feedback – it decides what to do next based on what has happened before. It is self-referencing and self-rectifying; it readily builds feedback that’s “hot”, in other words relevant and immediate, into its developing concepts and skills. Of course, it’s not easy for the teacher to get round to everyone quickly enough (see “Dreadlines” on page 103), but there are ways of checking students’ understanding collectively so that you can make appropriate interventions. Methods include “Calling Cards” (page 81), “Thumbometer” (page 161), “Beat the Teacher” (page 71) and “Spotlight” (page 154).

         
 

         Apart from the teacher’s feedback, the reactions of peers, verbal and nonverbal, are vital sources of information for the learner. These can be spontaneous, a by-product of the cut and thrust of regular classroom activity, or can be planned, as in the case of peer redrafting and peer-assessment activities such as “Pass the Buck” (page 139), “Stepping Stones” (page 156) and “Wheel of Fortune” (page 170).

         
 

         Feedback has maximum effect when it is controlled by the learner – they choose when to receive it and how much to receive. This builds another case for democratic and student-centred practice of the kind described in “Blank Cheque” (page 260).

         
 

         
(f) Punctuate the learning

         
 

         According to Jensen, there are three reasons for this:
 

         

            First, much of what we learn cannot be processed consciously; it happens too fast. We need time to process it. Second, in order to create new meaning, we need internal time. Meaning is always generated from within, not externally. Third, after each new learning experience, we need time for the learning to “imprint”.76

            


         
 

         The brain continues to process information long after we are aware that we’re doing it. The snag is that further external inputs can get in the way. According to Allan Hobson, Professor of Psychiatry at Harvard University,77 association and consolidation processes can occur only during “downtime” when other external stimuli are shut out. In practical terms, this means having a few mini-breaks within a double lesson. Two to five minutes every ten to fifteen minutes is recommended for heavy, new material and a couple of minutes every twenty for more familiar stuff. Teachers who relentlessly get through the syllabus often find that they have to reteach a lot of the content before the exam – now we know why.

         
 

         On top of all this, didactic-transmission teaching is simply inefficient. When students are asked to be passive they are using only a fraction of their brains’ power. That’s why there’s a lot of doodling, daydreaming and surreptitious chitchat in “boring” lessons – students are using spare capacity. By contrast, when a brain is asked to solve a problem, decipher a code, fathom a mystery, unravel a puzzle, respond to a curiosity, answer a creative request, it immediately bursts into life. Nancy Denney, the late Professor of Psychology at Wisconsin University, has shown that “problem-solving is to the brain what aerobic exercise is to the body”.78 The brain needs novel, complex and challenging tasks for its health. Scans show that, as soon as the brain is asked to work actively on problems, there’s a virtual explosion of neural activity, causing synapses to form, neurotransmitters to activate and blood flow to increase.

         
 

         The neocortex of the human brain is designed to operate in this active, investigative way. It is irrepressible in its automatic search for the best answer to a question in which it is interested, and it continually scans to resolve unfinished business. It’s like a nonstop search engine. This is why we sometimes wake up in the middle of the night with an unexpected solution to a worrying issue. Working with the “grain of the brain” – teaching via intriguing questions, challenges, conundrums and creative activities – does everyone a favour. Students become more engaged and achieve deeper levels of understanding. Teachers therefore have to press less. Clearly these insights support the current interest in thinking skills.

         
 

         The snag is that many teachers feel that they can’t afford the time to teach like this because they’ve got “a syllabus to get through”. Yet many of the same teachers complain that the students don’t remember what they’ve covered! The answer may lie with the headteacher of a Swansea secondary school who recently told his moaning science department to cut the GCSE syllabus by 20 per cent. His argument was: if you cut 20 per cent of the content and give yourselves time to teach properly, then the 40 per cent that the students currently learn by covering 100 per cent of the syllabus will become 60 per cent even though they’ll do only 80 per cent of the total. Confused? More is less! How does that work?

         
 

         
2. Experiences that are multisensory, dramatic, unusual or emotionally strong are remembered far longer and in more detail than ordinary, routine experiences

         
 

         There are three points to make about this. First, the brain has an attentional bias for novelty. It is far more interested in what’s new than what’s normal. Sylwester and Cho79 discovered that the brain has a built-in bias for certain types of stimuli. Since it can’t give attention to all types of incoming data, it sifts out those bits that are less critical to our survival. Any stimulus introduced into our immediate environment that is either new (novel) or sufficiently different in emotional intensity (high contrast) immediately gets our attention. For example, when a recent Year 8 geography class in Southall in the UK saw house bricks and pieces of chalk, rubber, wood and stone waiting for them on the desks, they started beaming and chattering with anticipation. During the lesson, on rates of erosion, everyone was focused and stayed on task pretty well the whole time. According to the end-of-term test, this was a far more memorable experience than the regular lessons of teacher talk, textbooks and worksheets.

         
 

         Clearly, the immediate minimum requirement is to ensure that there is plenty of variety within a lesson and over a series of lessons. Mix it. See “Overtime” (page 228), “Upwardly Mobile” (page 234) and “Menu” (page 246) for details. A number of studies in the 1980s by Prigogine & Stengers,80 Gleik81 and Doll82 found that students actually achieve a richer understanding of “content” in a climate of suspense, surprise, disequilibrium, uncertainty and disorder! Prigogine goes as far as to say that the brain is designed for chaos: “instability creates purposeful activity and direction.” Because the brain loves to sort things out for itself, and loves variety, super-ordered behaviouristic approaches are actually the least likely to produce desired results. Most effective learning is either real-life learning or designed like real life, which leads the Scottish Consultative Council on the Curriculum to conclude that “learning is messy”.83

         
 

          

         The second point that needs to be made concerns retention. There is no single part of the brain used to store memories. It used to be said that we have two types of memory, short-term and long-term, but nowadays it’s generally thought that we have at least five! Working memory, situated in the prefrontal and parietal cortices is extremely short, only a few seconds long. Implicit memory, sometimes divided into “reflexive” and “procedural”, is stored in the cerebellum. This enables us still to juggle or ride a bike after years of inactivity, or drive a car on “autopilot”. The remaining three are collectively known as explicit or declarative memory: remote memory, spread around the neocortex, is the lifetime collection of data about a whole range of topics – ideal for Trivial Pursuit; episodic memory, the record of specific personal experiences (i.e. locations, events, personnel involved, circumstances), is stored in the hippocampus; semantic memory, created in the hippocampus and stored in the angular gyrus, retains the meaning of words and symbols from textbooks, people, videos, films, diagrams, computer programs, written stories and so on, and gives us our general knowledge about the workings of the world and is the stuff of exams.
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         These different types of memory explain why some people are good at remembering what they did on holiday ten years ago (episodic), but can’t remember the name of someone they met two days ago (semantic). In addition, peptide molecules, circulating throughout the body, also store and transfer information. Memory is hard to pin down.

         
 

         So, how are memories made? Memories appear to be the result of a rapid alteration in the strength of the synaptic connections, a process known as long-term potentiation, which is activated by specific genes and a protein molecule known as CREB (cyclic AMP-response element binding protein).84 The physical evidence of memory is stored as changes in neurons along specific pathways. Some researchers such as William Calvin,85 a University of Washington neurobiologist, and Michael Gazzaniga,86 Director of the Center for Cognitive Neuroscience at the Dartmouth College, USA, have fathomed the retrieval process: when enough of the right type of neurons are firing in the right way, dormant neurons are activated and successful retrieval occurs. The process is triggered by association. The word “birthday” for example will activate not just one memory of one birthday, but hundreds of neural fields connected with many experiences of your own and other people’s birthdays and patterns abstracted from those experiences. Some studies have shown that we can retrieve almost everything we paid attention to in the first place, but only when we are in the right state and in the right context. We all know how a song we haven’t heard for years will bring memories flooding back, usually with associated smells and feelings. Tony Buzan reckons that “There is now increasing evidence that our memories may not only be far better than we ever thought, but may in fact be perfect.”87

         
 

         The strength of a memory, and therefore the ease with which it is retrieved, seems to depend on the strength and processing of the initial input. Now the importance of multisensory learning becomes clear. When several senses are simultaneously involved, the message is being received through a number of different channels and stands a better chance of remaining prominent. There are also more ways to trigger the memory: location (where were we?); feelings (what was it like?); movements (what did we do?); the names and faces of other people (who else was there?); as opposed to just words (what did the teacher/textbook say?).

         
 

          

         Proving the point, Ekwall and Shanker88 discovered that people can generally recall about

         
 

              

            	10% of what they read
     

            	20% of what they hear
     

            	30% of what they see
     

            	50% of what they both see and hear
     

            	70% of what they say
     

            	90% of what they simultaneously say and do
 

         
 

         Therefore, to maximise learning, make it active, make it episodic. Design, where possible, activities that involve students in physical doing as well as speaking, listening, reading and looking. Create learning experiences that really are experiences. Episodic learning is effortless, it happens all the time quite naturally. By contrast, semantic recall requires huge amounts of internal motivation, is triggered by language alone, and is the weakest of our retrieval systems because in the long haul of evolution it is the most recently developed.

         
 

         Beyond this, make learning experiences dramatic, give them an emotional edge. According to journalist Jill Neimark “a memory associated with emotionally charged information gets seared into the brain”.89 Highly charged events, whether positive or negative, are remembered well because the chemicals released, such as adrenaline, noradrenaline, enkephalin, vasopressin, ACTH (adrenocorticotrophic hormone), act as memory fixatives. They tell the brain to retain events that might be vital points of reference in the future. Use learning strategies such as “Still Image” (page 158) and “Bodily Functions” (page 75). Ask the students to take risks, to take part and try things they haven’t done before. Tell strong stories, use analogies that excite the imagination, create tension and suspense.

         
 

         The more the amygdala (the almond shaped, “emotional” organ in the midbrain area) is aroused, the stronger the imprint will be. The pioneering studies of the University of California psychobiologist Dr James McGaugh have led him to conclude that emotions and hormones “can and do enhance retention”.90 His research clearly shows that even relatively ordinary emotions improve memory, so we don’t always have to put students through shocks, horrors and life-threatening situations to get them to learn!

         
 

         In fact, at Stanford University Medical School, Professor William Fry’s research91 even suggests that the body reacts biochemically to laughing. He says “Having a laugh while you’re studying is a good idea because it increases the brain’s alertness.”92 The chemical balance of the blood is altered, and this may boost the body’s production of neurotransmitters. So it’s OK to have fun. Some Toolkit ideas are designed to do just that. Check out “Games” (page 192), “Bingo” (page 73), “Verbal Football” (page 166), “Dicey Business” (page 93), “Quick on the Draw” (page 145) and “Verbal Tennis” (page 168).
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         The third point is the importance of movement. The old idea that mind and body are separate has recently gone out of the window, for strong biological reasons. For example, various studies of the cerebellum, classically considered to be concerned only with motor function, have revealed that it is closely associated with spatial perception, language, attention, emotion, decision making and memory. It’s only 10 per cent of the brain by volume, but it possesses over half of the brain’s neurons. It is now understood that it sends signals to many parts of the cerebral cortex, not just to the motor cortex as earlier thought. Professor Susan Greenfield of Oxford declares that there is no single movement centre in our brain. Movement and learning are in a continual and complex interplay.

         
 

         The implication is clear: make sure that there is sufficient physical movement, even within an “academic” learning situation, which is the reverse of what most teachers have been brought up to believe. But will movement raise achievement? Yes! In a Canadian study of over 500 students reported by Dr Carla Hannaford, author of Smart Moves: Why Learning is Not All in Your Head, those who spent an extra hour each day in a gym class far outperformed in exams those who didn’t exercise.93

         
 

         Apart from anything else, physical activity increases blood flow to the brain. Sometimes it’s helpful to ask students to do a quick bit of physical exercise in the middle of a lesson – jog on the spot for a minute for instance, stretch or do one or two cross-laterals94 – just to liven things up. According to Dr Max Vercruyssen, Associate Professor at the University of Hawaii School of Medicine, simply having students stand up while you talk to them means they take more in! Sometimes at the start of a lesson, play a physical game such as “Caterpillar” (page 194) or “Giants, Dwarfs and Wizards” (page 193). For a full account of the role of the body in the learning process, and how to make the most of it, consult Hannaford’s Smart Moves. By way of introduction she says:

         
 

         

            We have attempted to explain the mind from the glimpses and pieces we are able to put together as we focus our attention and research on the brain. But we have missed a most fundamental and mysterious aspect of the mind: learning, thought, creativity and intelligence are not processes of the brain alone, but of the whole body.95

            


         
 

         Similarly, Roy Anderson in his First Steps To A Physical Basis Of Concentration96 suggests that many behavioural and apparent learning difficulties can be resolved by attending to the physical origins of inattention and deploying a range of specific physical exercises, stimuli and postures. For further practical insights into educational kinesiology see BrainGym by the Dennisons (www.braingym.com), Every Body Can Learn by Marilyn Nikimaa Patterson97 and Learning with the Body in Mind by Eric Jensen.98

         
 

         
3. Everyone needs to feel emotionally secure and psychologically safe

         
 

         We can thank Daniel Goleman and his concept of emotional intelligence for bringing this point to international prominence. The author of many books, Goleman for years covered the behavioural and brain sciences for The New York Times and was senior editor at Psychology Today. However, he wasn’t the first to describe the significance of the emotions. Joseph LeDoux, Candace Pert, Jerome Kagan and Antonio and Hannah Damasio paved the way. Goleman, summarising some of their key findings, explains that in the Western world:

         
 

         

            We have gone too far in emphasizing the value and import of the purely rational – of what IQ measures – in human life. Intelligence can come to nothing when the emotions hold sway … To better grasp the potent hold of the emotions on the thinking mind, consider how the brain evolved … From the most primitive root, the brainstem, emerged the emotional centres. Millions of years later in evolution, from these emotional areas evolved the thinking brain or “neo-cortex” … Because so many of the brain’s higher centres sprouted from or extended the scope of the limbic area, the emotional brain plays a crucial role in neural architecture. At the root from which the newer brain grew, the emotional areas are entwined via myriad connecting circuits to all parts of the neurocortex. This gives the emotional centres immense power to influence the functioning of the rest of the brain – including its centres for thought.99

            


         
 

         Our clever neocortex might enable us to think about our feelings, and might allow us to choose from a range of subtle responses, but, when the emotional chips are down, the thinking brain defers to the limbic area and midbrain. Emotion is stronger than thinking. We all know how hard it is to concentrate on a difficult letter we’re trying to write when we’ve just received some tragic news or had a row. Emotions are different from feelings. They include joy, fear, surprise, disgust, anger and sadness – these are universal phenomena, entirely biological and travel the brain’s superhighways. Feelings are culturally and environmentally developed responses to circumstances and take a slower, more circuitous route around the body.

         
 

         In extreme cases, when we feel seriously at risk, for example, pure instinct takes over. The most ancient part of the brain, the “reptilian brain” as Paul MacLean (former Director of the US Institute of Mental Health) called it years ago, activates both predetermined and learned survival behaviours. The desire to survive dominates. For example, if someone shouted “Fire!” right now, you wouldn’t carry on reading this fascinating section: you’d throw the book down and bolt for the nearest exit. The brain is designed primarily for survival, not for learning.

         
 

         Three biological truths explain this. First, there are more neural connections going from the emotional limbic area to the intellectual neocortex than vice versa. This means that the limbic organs can pull rank. Second, the thalamus deep inside the brain acts as a switchboard, or relay station, sending incoming sensory information to the neocortex for rational processing. However, the faster route is not “up” to the thinking cap, but “down” to the amygdala (the “seat of emotions”) and the reptilian “survival” area. If the brain even suspects that an input signals danger – the footsteps behind us may mean that we are being followed, the sound of breaking glass in the middle of the night could mean that a burglar has broken into the house – it immediately sends the information “downwards”. The amygdala, which is at the centre of all fear and threat responses, is called into action. It activates the entire sympathetic system, releasing adrenaline, vasopressin and the peptide cortisol, which collectively change the way we think, feel and act. Our blood pressure rises, our large muscles tense and our immune system becomes depressed. This instinctive reaction results in running to get away or hiding under the bedclothes!

         
 

         This is our first response, just in case. Later, if further sensory inputs do not confirm our fears (the footsteps become more distant, the house remains silent), we might rationalise and investigate. The thalamus will start to send signals to the cortex for more thoughtful, considered responses. Then we discover that the predator was actually an innocent pedestrian who turned off down a side street. And the glass? Well, it was only the cat, who’d knocked over an empty milk bottle on the doorstep.

         
 

         The third fact is to do with the distribution of blood. Under “normal” conditions, blood flows evenly to all parts of the brain, including the neocortex. In the instant that the brain perceives threat, blood concentrates in the reptilian area. Heart rate and blood pressure increase, exaggerating the supply to the base of the brain, and blood is drained from the neocortex, debilitating higher-order thought processes. Consequently, survival behaviours take over: walking away from the problem; burying your head in the sand; being defensive; counterattacking; ganging up; playing dead; lashing out. In other words, fight, flight, flock or freeze. The tendency is to do what’s worked before in similar situations; all attention becomes focused on the source of the threat; peripheral vision and rationality go out of the window. Lateral thinking? No chance. At this point the brain is closed to hearing or trying anything new. Learning is impossible. Leslie Hart called this process “downshifting”.

         
 

         

            
[image: ] 

            


         
 

         The kinds of threats that trigger this sort of behaviour may be physical, such as the possibility of being bullied, or of not being able to get from room to room because there are no ramps. They may be psychological and emotional – the fear of being ignored, of being the last one to be picked, of being shown up in class, of being name-called, exposed, belittled, ridiculed, caught out, told off, excluded. Here at home, for example, my son Steven declared that he wasn’t intending to get more than C grades in his GCSE mock exams because he’d be in for so much stick from his mates if he did really well. Whenever she’s asked what kind of a day she’s had at school, my younger daughter Helen doesn’t talk about lessons, but how she’s getting on with her friends, whether she’s “in” or “out” with this person, that group, or the other teacher. For both of them acceptance is the big issue.

         
 

         

            
[image: ] 

            


         
 

         Threat can also come from the prospect of failure. A task that is perceived to be too difficult, or for which the resources are inadequate or inaccessible, is likely to be refused. The threat of punishment can actually exaggerate the behaviour it’s designed to eradicate: inattentiveness, for example. Even rewards can be anxiety-creating and threatening: will I have done enough to deserve it? With every reward there is the implied lack of reward, which is essentially a covert punishment. Whatever the source of threat, the reaction is always the same: play safe. Recent research suggests that, in stressful environments, levels of seratonin (the ultimate modulator of our emotions) are reduced. This often results in increased violence. Continued stress leads to a depressed immune system and the increased risk of physical illness. In Accelerated Learning in Practice, Alistair Smith quotes an interesting finding: “A recent Medical Research Council study reported that only 10 per cent of low serotonin amongst depressives is caused by genes … it is the social environment which is crucial.”100

         
 

         Professor Roland Meighan, in many ways the British John Holt, has clear and sharply worded insights into the fear that pervades schools. In particular read “How Many Peers Make Five?”101 and “In Place of Fear”.102 These and other of his columns for the UK journal Natural Parent are available on the Roland Meighan pages of www.gn.apc.org/edheretics, and in book form: Natural Learning and the National Curriculum.103

         
 

         This said, human emotions don’t just have a negative relationship with the learning process. Take motivation. People want more of what they experienced as pleasurable, and less of what was boring or painful. The brain has its own internal reward system, producing opiates that attach a sense of pleasure to a satisfying behaviour. Students who succeed feel good. Often, at the end of a particularly enjoyable lesson, students will say, “Can we do that again?” and will frequently turn up next time full of anticipation, asking excitedly, “What are we doing today?” Beyond this, the joint and separate studies of O’Keefe and Nadel have shown that we make better conceptual maps when we feel positive.104 The happier we are, the faster and more accurately we sort and connect incoming data. Who said learning shouldn’t be fun?

         
 

         Compared with the Central Nervous System, in which axon–synapse–dendrite connections travel along only fixed pathways, chemicals are much more pervasive. We now know that the chemicals that create emotions are produced and distributed throughout the body. Peptide messenger molecules (ligands) are released into the blood stream and access all areas: every cell has countless receptor sites for ligands, creating “feelings” or “moods” throughout the whole body. We might get a “gut feeling” because the peptides that are released in the brain are simultaneously released into the intestines. It has even been suggested recently by Miles Herkenham of the US National Institute of Mental Health105 that 98 per cent of all communication within the body may be through peptide messengers. This has led some to regard the bloodstream as the body’s second nervous system. The effect is that emotions create distinct mind–body states that strongly influence behaviour. Richard Bergland, a neurosurgeon, goes as far as to say that “thought is not caged in the brain, but is scattered all over the body”.106 The brain operates more like a gland than a computer. It produces hormones, is bathed in them and is run by them: in other words emotions rule, OK.

         
 

         What we know about the dominance of emotions leads us to examine three aspects of practice.
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(a) Classroom rules

         
 

         Learning occurs most efficiently when the learner is not at all fearful of being bullied, mocked, ridiculed, ignored, left out, name-called, belittled or shown up. Firm classroom ground rules, made with students, can secure positive behavioural norms based on listening and the elimination of put-downs. The idea of creating this kind of harmonious, civilised community connects strongly with the current concern for citizenship and the national drive for inclusion. It is so fundamental that the whole of Section 3 of The Teacher’s Toolkit is devoted to it. Beyond your own classroom, start to work on whole school behaviour and ethos.

         
 

         
(b) Our own demeanour and manner

         
 

         This means the way we come across to students. The researcher R. C. Mills discovered that learners pick up on the particular emotional state of the teacher, which impacts on their cognition. Teachers who use humour, give warm smiles, have a joyful demeanour and take genuine pleasure in their work will have learners who outperform those students whose teachers do not demonstrate these qualities.107 Encouragement, positive feedback and acknowledgment all seem to release serotonin – an essential neurotransmitter that aids neural interconnection.

         
 

         NLP tells us that most communication is nonverbal, so the way we look, how we speak and what we do, combined with what we actually say, make the total impact. The effect of “the way the teacher is” on students is twofold: first, directly on their own feelings of wellbeing, and, second, on their perception of what’s acceptable; we model norms to them, they take their lead from us. So, if we are sarcastic, for example, students are likely to feel nervous and are likely to use sarcasm themselves. It’s easy to see how the teacher can affect the “state” of the learner as NLP and accelerated learning would describe it. Of course, this calls for teachers to be self-aware and skilled, in other words to be emotionally intelligent themselves.

         
 

         Here’s an example. Soon after A Guide to Student-Centred Learning was published in 1985, Dr Donna Brandes and I received a remarkable essay from Alan White, a science teacher in Sunderland. He wrote about his commitment to developing a student-centred approach and recognised the need to attend to his own attitudes and skills first:

         
 

         

            I can identify strongly with the essential beliefs and attitudes which underscore student-centred learning. At the same time I am aware of my own limitations in terms of being able to translate and communicate through behaviour, my attitudes and beliefs. My immediate goal is to develop my own interpersonal skills in such a way that I am able to provide the facilitative conditions for personal growth in a student-centred classroom.108

            


         
 

          

         Again we see that the pursuit of excellence to which The Teacher’s Toolkit is committed takes us beyond the superficial level of classroom techniques and into the more personal territory of teachers’ language and skills, and further into the domain of their attitudes and beliefs values – and ultimately their own self-esteem. See “Check your Professional Development” on page 314, and the “Onion Rings” model in particular, on page 317, for further details.

         
 

         In the meantime, here’s an example of a school currently taking these matters very seriously. When candidates are interviewed for the post of learning assistant, they are observed at work with students and assessed on a five-point scale.
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(c) The teaching of emotional intelligence

         
 

         Apart from students and teachers behaving well towards one another, which has been the essence of our discussion so far, there’s more. There’s the prospect of students being able to identify, name and describe feelings. Then there’s their ability to manage their own, and respond to other people’s, emotions appropriately. And, further, there is the development of desirable qualities such as impulse control, perseverance and social deftness, plus desirable values such as honesty and a commitment to justice. Underpinning these is the acceptance of personal responsibility: the willingness to see life is a series of moment-by-moment choices; and the willingness to change behaviours, feelings and beliefs based on an awareness of personal potential and self-imposed limitations. Remarkably, all this can be taught.

         
 

         Using a slightly different term, but defining the same territory, Stephen Bowkett says, “Self-intelligence is about equipping children with an emotional toolkit, and giving them the skills to pick the right tool for the job. Emotional resourcefulness … is the capacity to know and understand yourself and make best use of that understanding.”109 Many resources in this growing field, such as Teaching Emotional Intelligence by Adina Bloom Lewkowicz,110 take their structure from Goleman’s five emotional competencies:

         
 

              

            	self-awareness
     

            	managing emotions
     

            	self-control/self-motivation
     

            	empathy
     

            	handling relationships/social arts
 

         
 

          

         Mike Brearley’s book Emotional Intelligence in the Classroom111 defines emotional intelligence as “the ability to control and use our emotions to enhance our success in all aspects of our lives”, and offers a suite of structured classroom activities to develop what he calls the “five emotions of success”: self-awareness; ambition; optimism; empathy; integrity.

         
 

         All this material resonates strongly with the Personal, Social and Health Education programmes, and active learning initiatives of the 1980s. A lesson learned then was that teaching such issues only through separate dedicated lessons, no matter how well designed and delivered, always fails. To stand a chance, these concepts, beliefs and skills have to be part of the fabric of school life at every level.

         
 

         Developing emotional intelligence is an intention of The Teacher’s Toolkit and surfaces most strongly in activities such as “Discussion Carousel” (page 95), “Silent Sentences” (page 152) and “Value Continuum” (page 163). The subject gets explicit attention in Section 3, where self-discipline and relating skills are tackled through “Murder Hunt” (page 179), “Framed” (page 182), “Observer Servers” (page 185), “Learning Listening” (page 187) and “Assertiveness” (page 199). Personal responsibility is tackled in “Sabotage” (page 190) and throughout the increasingly independent operating systems of Section 4.

         
 

         To conclude, some years ago Nathaniel Branden, a practising clinical psychiatrist, related what we now call emotional intelligence to self-esteem. He suggested that self-esteem can be defined as “the disposition to experience oneself as competent to cope with the basic challenges of life and as worthy of happiness”, and is fed by six characteristics of living:

         
 

              

            	living consciously
     

            	self-acceptance
     

            	self-responsibility
     

            	self-assertiveness
     

            	living purposefully
     

            	personal integrity
 

         
 

         These behaviours are in a relationship of “reciprocal causation” with self-esteem, he argues. In other words they are both the products of healthy self-esteem and they create healthy self-esteem.112 After well over thirty years of work in this field, Branden concludes: “It is cruel and misleading to tell people that all they need do to have self-esteem is decide to love themselves. Self-esteem is built by practices, not by emotions.”113

         
 

         To find out more about self-esteem, and to check your impact on students, see page 289.

         
 

         
4. Learners are more motivated, engaged and open when they have some control over their learning

         
 

         Imagine you want to buy a new car. You visit several showrooms and, after a lot of umming and ahhing, you eventually set your heart on a shiny red Mazda 323. For the next few days you’re driving your old car while you await delivery, and suddenly the roads are full of Mazda 323s – they are everywhere! Where have they all come from? They’ve always been there, of course, but only now do you “see” them.

         
 

         Another example: you are going on holiday with your family. It’s a long drive and after a while your children start to get hungry and thirsty. The more desperate they become, the more they spot Little Chefs, chip shops, McDonald’s restaurants, pizza places – even a garage that sells sandwiches and sausage rolls will do. Just stop!

         
 

         What directs our attention to Mazda 323s and eating opportunities? The answer: the reticular activating system, or RAS. Since the classic research of Scheibel, and of Scheibel, Kilmer, McCulloch & Blum in the 1960s, and 1980s, the RAS has been regarded as the central command system of the brain, operating as a “gating mechanism” for sensory inputs and causing a person to focus their attention.
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         At its base, the RAS is connected to the spinal cord, where it receives information projected directly from the ascending sensory tracts. In fact, it serves as a point of convergence for signals from your exterior and interior worlds. This is where the world outside of you, and your thoughts and feelings “inside” you, meet. In the other direction, the reticular activating system sends axons (transmitters) to the cerebral cortex and other forebrain structures, giving it the power to “switch on” your brain and control its levels of arousal.

         
 

         As more and more is discovered about this ancient bit of the brain, it is clear that the situation is not quite as simple as the early research suggested. Whatever the detail, the effects are the same. The area in and around the old RAS exercises a dynamic influence on the activity of the cortex, including the frontal lobes and motor activity centres. Consequently, it plays a significant role in determining whether a person is impulsive or self-controlled, active or inactive, highly motivated or bored. This is the centre of balance for the other systems involved in learning. When functioning normally, it provides the neural connections needed for the processing and learning of information, and the ability to stay on task.

         
 

         Naturally enough, in cases where the reticular activating system doesn’t excite the neurons of the cortex as much as it ought, the results are inattention, slow learning, poor memory and little self-control. In fact, if the RAS is sufficiently damaged, or disconnected altogether, the consequence is irreversible coma. On the other hand, overstimulation can lead to hyperactivity, hypervigilance and anxiety. The reticular activating system must be activated to normal levels for the rest of the brain to function as it should.

         
 

         Clearly, the RAS acts as a filter. From all the incoming data, both external and internal, it decides what is important enough to send through to the cerebral cortex. In other words it decides what gets our attention. It decides what is filtered in and out of “consciousness”. A new or surprising input is generally given priority – the door of the classroom opens in the middle of a lesson and everyone looks up, for example. A house alarm goes off accidentally and we immediately look through the curtains to make sure everything is all right. After a while, though, we don’t “hear” it any more, although it’s still ringing. Our RAS eventually decides that it’s not relevant to our needs or purposes.

         
 

         Conversely, on a school training day, as long as you are fascinated by the presenter’s input you don’t notice the noise of traffic outside, the clanking in the school kitchen, the fluttering curtains or the changing weather conditions through the window. However, if the trainer talks for too long you start to lose interest and pay attention instead to these peripheral stimuli. Your mind then turns to more pressing matters such as what you’re going to cook for tea and all the jobs you’ve got to do that evening. So, attention depends fundamentally on what we perceive to be meeting our needs or to be relevant to our purposes at any particular moment.

         
 

         This is why the children going on holiday spotted food outlets so readily – they had a reason for noticing them. Their brains were alert to food outlets because they were receiving increasingly strong hunger signals. Likewise the Mazda 323s. Now you’ve made a decision to get one, you have a “reason” for spotting them. Mazda 323 information is suddenly “relevant”. Before, it was of no consequence. To sum up: the RAS will readily let information through that is new or unusual, that helps to meet “felt” physical or psychological needs, or that connects with a choice we have made.

         
 

         There are at least five implications of this for teaching and learning.
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         First, provide novelty and variety to sustain attention, both within and between lessons. This has already become a recurring theme of the Toolkit.

         
 

         Second, understand that the brain will give first priority to basic needs – if a student is hungry, thirsty, cold or dying to go to the loo, they are not going to pay attention to Pythagoras’s Theorem, no matter how important we tell them it is.

         
 

         Third, the “big picture”. If students understand the purpose of the lesson or scheme, what it contains, how it fits in with what’s gone before, what it will lead to later, and why it’s necessary for some future assessment, then their RAS will begin to “open”. If they accept that this purpose is personally important – in other words they want it, they take “ownership” of it – then their RAS becomes wide open. See the fifth point for how this might happen.

         
 

         Fourth, personal goals. In most schools, target-setting with students is done badly. There’s not enough time given to the diagnostic discussion; there’s no real relationship between the teacher and student in the first place; the targets end up being general (such as “I will improve my writing”) or trivial (such as “I will bring a pen to lessons”); there’s no flexibility in the system to allow students to concentrate on more meaningful learning targets anyway (they still have to go through the lock-step lesson regime with all lesson content and process sewn up by the teacher) and it all feels like a bit of a ritual.

         
 

         Deeply internalised personal goals, however, are a different matter. These are the result of people identifying an ambition and catching a sense of what it will be like to get there. The process takes time: it involves recognising wants and needs, weighing up pros and cons, sifting options and making genuine priorities. The result is an internalised goal, a clarified personal purpose. From then on the reticular activating system automatically spots opportunities, marshals energies, scouts for resources and eliminates distractions. It navigates you towards your goal, operating as a kind of autopilot. This degree of personal desire results in self-motivation, self-sufficiency and perseverance. In schools, for this to work fully, there would need to be a substantial overhaul. The teacher would need to be more like counsellor and coach, relationships between teachers and students would need to be authentic, the prescribed curriculum would have to go and learning resources, including time and space, would need to be used much more flexibly to enable personal pathways to be followed. For further insight into the role of the RAS and the power of personal goals, study the Investors in Excellence programme run by the Pacific Institute. Visit them at www.pac-inst.com

         
 

         As things stand, most teachers do all the planning for learners, then they wonder why students are not attentive or motivated! Which brings us to …

         
 

          

         Fifth, plan with learners. This is the route to ownership and self-motivation and is possible even within the prescriptions of the national curriculum and exam syllabi. There are four levels at which this can take place

         
 

         

            1. At the scary deep end lies open negotiation with learners: “Blank Cheque” (page 261). As the nickname suggests, some details of the deal are already written in – what has to be learned is non-negotiable – but how it is learned is determined by the students collectively and democratically. This, for me, is the pinnacle of practice. This method delivers a multiplicity of outcomes simultaneously – learning to learn, emotional intelligence and citizenship – and is the most inclusive practice in the whole Toolkit.
 

            


            2. Then there’s “Sole Search” (page 253). The idea here is to combine prescribed learning with the student’s own interests and to work out a personal learning plan to suit each student’s inclinations and style.
 

            


            3. Waist-deep is “Menu” (page 246), which involves organising a series of options (based perhaps on different learning styles) and asking students to make individual choices. The destination (the learning outcome) is the same for everyone, there are just different ways of getting there.
 

            


            4. The shallowest, toes-in approach is “Upwardly Mobile” (page 234). This involves mapping out a differentiated learning route for all learners and giving individual students some control over the pace and depth, but not the direction, of their progress.

            


         
 

         The reticular activating system is no doubt why Eric Jensen maintains that “the easiest way to reach all of your learners is simple – provide both variety and choice”.114 Many studies confirm the importance of students having some control over their learning. Deci and Ryan,115 Deci, Vallerand, Pelletier and Ryan116 conclude that motivation and standards decrease in situations where learners have no choice. Likewise, Mager and McCann117 show that motivation is in direct proportion to feelings of control.

         
 

         What’s more, deciding personal goals and accepting responsibility for negotiating, or at least choosing, learning strategies is the essence of life-long learning. So, the earlier people get used to it, the better. Finally, the connections with citizenship are clear. Choice, negotiation, collective decision making and personal responsibility are at the heart of democracy. These attitudes and skills can be acquired only experientially.
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