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During the Second World War, the US government was impressed by the performance 

of the two Cunard liners the Queen Mary and the Queen Elizabeth, which each 

transported thousands of troops so fast that German U-boats were unable to catch them. 

Once the war was over, the American government subsidised the private building of a 

passenger ship – the SS United States – that could go faster and in time of military need, 

carry even more troops than its British counterparts. 

 

The SS United States finally entered service as a commercial liner around 1959. At a 

speed of nearly 40 knots, she cut the travel time from New York to England to just 84 

hours. I sailed on her once, and she was a lovely ship. Three years later, however, she 

started to lose money, and recorded a loss for every year thereafter. After just ten years 

she was mothballed, hauled off to a Turkish port, and lay there rusting for a quarter 

century. 

 

Why the sad demise of this grand ship? Because the DeHaviland Brothers had pioneered 

a commercial jet aircraft, The Comet, and British Overseas Airways Corporation had 

started flying passengers across the Atlantic. The jet airplane cut the travel time from 84 

to just eight hours. The days of the great trans-Atlantic liner were over. There was 

nothing wrong with the design of the SS United States. She was simply overtaken by a 

totally new form of technology, which opened up more opportunity for more people at 

lower cost. 

 

 

The story offers a valuable parable for those of us shaping education systems today. 

Schools as we have known them have done a good job in many ways, and could 

probably be improved by tinkering with them a bit more. But I hope to show you that 

certain things are happening to throw the old educational design into question. 

 

Our schools are very largely a product of the last two hundred years. They remain 

locked into a paper-and-pencil technology, technology that shapes the whole learning 

experience. A lecture can be given only as fast as students can write it down. And you 

cannot give them more homework than they will have time to write out.  

 



Likewise, learning does not take place in uniform clearly delineated stages. The 

curriculum consists of self-contained bits, and students are taught what you think they 

ought to be taught. Schools move everybody off to the next level at the end of the year, 

with the exception of two or three students who must stay behind and are left scarred 

by the experience. 

 

Now all this worked brilliantly for about a hundred and fifty years, just so long as we 

had the sort of society where five or ten percent of the population needed to be creative 

and ninety to ninety-five percent needed to be good only at conformity. And it worked 

well according to the technology. But if you fell by the wayside, chances are that the 

great liner went past you, and it was not worthwhile turning back to pick you up. 

 

Now join with me for a moment in thinking about how you learn and about your most 

powerful learning experience. What was it that changed you and the way you thought? 

 

For me, this experience did not take place at the very conventional English boarding 

school where I was educated. No, it happened when I was about ten years old. My 

parents employed a man who used to come on Friday evenings and do odd jobs for us. 

He had served an apprenticeship as a carpenter in the Royal Navy in the 1890s, but by 

the time he was done with it, the Navy did not need carpenters anymore. So, though he 

had hands like a surgeon, he spent his entire naval career transferring coal into the 

boilers of battleships. The one thing that had kept him sane was that, in his free time, he 

would go up into the shadow of the gun turrets with a little bit of wood and a chisel and 

whittle away to his heart’s content. He had become a brilliant carver. 

 

On these Friday evenings, after he had polished the silverware and brass, he would 

pulled from his pocket little wooden figureheads he had made and show them to me. I 

got hungry to be able to make carvings. He looked at me one evening and said, “If you 

want to learn how to carve, you first have to learn how to sharpen a chisel”. So I said, 

“Yes, please”. And for several weeks, he taught me how to sharpen a chisel, which is not 

actually a very easy task. 

 

Only when I had mastered that did he pull out some strange bits of wood with the most 

awfully contorted grain. He said, “You’ll never learn to carve unless you know how to 

work the grain of the wood”. And so for weeks I did nothing but work the grain of the 

wood. Then the great day finally came. He said, “I think you’re ready to start carving 

now”. And he let me go. By the time I was thirteen, I was quite a good wood carver and 

then I went off to boarding school. 

 

My biggest challenge in school was Latin. In those days you could not go to Oxford or 

Cambridge unless you passed the exam in Latin, and I failed it three times. Worse, my 

Latin teacher was even more bored with Latin than I was. I had six weeks to go until I 

could take the exam one last time; if I did not pass then, I could not get to Cambridge. 



 

At about the same time, the school carpenter came up to me and said, “John, I have to 

congratulate you. You’ve been chosen to represent the United Kingdom as a school boy 

wood carver at an international exhibition”. My morale went soaring – and then it 

crashed, because wood carving, unlike debating or rugby, was not a recognized activity 

at the school. 

 

I found myself wondering why it was that I could be the best wood carver in the country 

but could still not pass Latin. I realised that I could not pass Latin because I was not in 

charge, and I was wasting my time with somebody who did not even believe in it. To this 

day I do not know how I did it, but I actually went to my Latin teacher that afternoon 

and said, “Look, as I have to pass Latin in six weeks, I’m not coming to any more of your 

lessons. I’m going to teach myself”.  

 

For six weeks, nobody knew what to do with me. The other students looked at me 

through the windows of the library, where I spent every minute of the day. I was 

sweating my backside off. And, of course, I passed Latin. 

 

Now, how do you learn? I ask because the story I have just told says much of what I am 

about. Learning has to do with a hunger to learn something. It has to do with self-

esteem. It has to do with believing in yourself and actually pulling out of yourself things 

that you do not know are there. 

 

I have been a teacher all my life and when I started, it was with great enthusiasm. But I 

hit a technological barrier right at the very beginning. I was teaching geography, in 

particular geomorphology – how mountains are built. At the time – thirty-two years ago 

this fall – a lot of fresh materials had come out about plate tectonics, and I bored my 

classes silly with all the diagrams I put onto the blackboard. For six weeks they took 

notes after notes after notes, and I thought I had done my job well.  

 

Just before Christmas that year, the BBC came out with a two-hour documentary 

entitled The Restless Earth. In two brilliant hours, it covered ten times the material that I 

had.  

 

So I went to see the senior geography teacher and asked if we could buy a copy of the 

film. He said there was no way; that it was far too expensive. I replied that between us 

we had five classes and that with the film one of us could work with all of them. We 

could show the film and stop it as many times as we wanted to. One of us could go do 

some other work, and the children would learn much more. He looked at me as if I were 

mad. “My word,” he said, “you are an angry young man aren’t you? Don’t you realise the 

system could never take it?” 

 



Much more recently – about three or four years ago – we had just put in a CD-Rom 

system at home. My youngest son, who was ten at the time, was exploring the Encarta 

Encyclopedia CD and called me down to the study one evening. “Daddy,” he said, 

“there’s something here you ought to see”. I had bored him to death with talk about 

mountains, and he wanted me to see this. There were three video clips of 90 seconds 

each explaining how mountains are made. There again was everything that I had done 

in six weeks as a new teacher. Given his level of enthusiasm, my ten-year-old could 

nearly have mastered the subject by himself that evening. 

 

Back in 1978 I put in what became Britain’s first fully computerised classroom.  I 

defined it as having a computer for every child and insisted that the computers could be 

used for any subject other than computer studies. Nobody had the first clue what I was 

talking about. Why did I do it? I wanted to see what would happen if children had the 

ability to word-process their essays.  

 

Now many of you live with word-processing all the time, and you know that it 

revolutionary in the way it lets you take an idea from the screen and put it onto paper. It 

takes the pain away from drafting and redrafting, which I always hated because it takes 

too long.  

 

Almost 20 years ago, I started seeing children who got so carried away with their 

writing that they would say to the teacher, “Please can’t we stay here? I know the bell’s 

rung, but can’t we get this job finished?” one irate teacher came up to me with a 

complaint: “A child has just come up to me with the first draft of an essay. He wants me 

to comment on it so that he can go back and redraft it before handing it in for marking. 

Which do I mark, the one he did by himself, or the one he ‘cheated with’ by first asking 

my advice?” 

 

Even though that was almost two decades ago, we still think like that teacher. We have 

not come to terms with this revolution. Why? Because deep down we still do not really 

understand how learning takes place. 

 

I was trained as a teacher with a basic philosophy about learning: that we human beings 

have some form of inherited intelligence, but otherwise the brain was an absolute blank 

slate. The brain did not start with any particular set of pre-dispositions. What mattered 

was what we put into it.  

 

This view has been overturned in the last five to ten years. Thanks to PET and CAT scans 

and MRI, we can now see the brain at work. You can tell someone whose head is in one 

of these scanners to try to imagine writing a poem. When you look at the scan, you do 

not see just one path of the brain light up. You see all kinds of cross-relationships 

forming in the brain. The same thing happens when you ask him to carry out a 

mathematical calculation or to listen to fine music. You see a specialized area of the 



brain for maths or music for example. It also touches a critical area that we know to be 

the seat of emotional understanding. 

 

Something very interesting happens if you annoy and upset the person whose head is in 

the scanner. Let us say that he is a musician and you play a rather nasty trick on him: 

you play Prokofiev at half speed. He is insulted and gets cross. Suddenly, you see that 

much of the brain starts to close down. 

 

Then you carry the experiment a bit further. You get cross with that person and 

challenge his music know-how. “Now look,” you say, “you can’t even understand what’s 

going on in Prokofiev when it’s at half speed. You are useless”. When you look again at 

the scan, you will see that the brain activity has dropped off. Much of the area that was 

being used before – when the music was played properly – will have switched off. 

 

Evolutionary psychology, another new discipline, has also shed a great deal of light on 

these questions of learning. It has begun to show us how our brains have grown and 

changed over the last few thousand years and what they are most likely to do next. 

 

To give you an example: about five years ago some archaeologists were digging in 

France and uncovered a Stone Age encampment. With carbon dating, they established 

that the site was some thirty thousand years old. They pulled out many artifacts, one of 

which was a flat bone, the shoulder blade of an ox. It was covered with hieroglyphics. 

 

For days the archaeologist could not figure out these scribblings. Then late one beautiful 

night, one of them looked up at the sky and realised what was on the bone: somebody 

thirty thousand years ago was so interested in the changing phases of the moon that he 

had started to record them. The bone was the Stone Age equivalent of the back of an 

envelope, and each night this observer had jotted down a bit more. 

 

Over the next ten nd a half weeks, the scientists compared this ancient astronomical 

notebook to the moon in the sky – and it was right, night after night after night. Thirty 

thousand years ago is very roughly one thousand five hundred generations ago, and 

even then, one of our early ancestors was intelligent and inquisitive enough to gain 

some genuine knowledge of the moon.  

 

This Stone Age astronomer teaches an important lesson that we tend to forget: learning 

is a consequence of thinking. Stick with that. If you are interested enough in something 

to think about it, then you are bound to learn.  

 

Whoever that guy was seated by his fire night after night, I like to think that he was 

always surrounded by two or three children. That would make him the archetypal 

teacher of all time, because – and this is the point I want to emphasize – learning and 

schooling are not synonymous. 



We do an awful lot of learning without being told to learn. And often the most powerful 

learning that we do is that which builds on some innate desire, on our burning interest 

to make more sense out of something that really matters to us. The critical thing is the 

quest that we feel ourselves to be on. 

 

I want to share some thoughts with you about the nature of the brain and its learning 

process. I want to focus on things called predispositions. 

 

The human brain has grown far faster than the rest of our body. In fact, every other 

mammal is born with its brain 98 percent formed. A human being is born with its brain 

only 40 percent formed. If a woman carried a child until its brain reached full size, 

pregnancy would last for 27 months. Human evolution is on a collision course because 

the brain has grown so vast so quickly that it cannot get down the birth canal. Therefore 

there is a compromise: to enable us to survive evolution has fitted us with incredible 

predispositions to learn things in the first three years of life that other mammals 

acquire before they are even born. 

 

The first one of these predispositions has to do with language. A child born in New York, 

taken to South Africa this evening could be taught perfect Swahili in five years. At the 

same time, a child born of Swahili-speaking parents in South Africa could surely speak 

English by the age of five if you bought him to New York. 

 

The thought processes that children go through are quite staggering in their complexity, 

We know – and this is where it gets interesting – that every child born anywhere in the 

world, as a result of this incredible evolution that we have gone through, is born with 

the ability to recognize about a  hundred structured sounds. These sounds are enough 

to articulate the letters in all the alphabets of the six thousand extant human languages. 

 

As children hear particular sounds around them, they activate certain neuronal patterns 

in their brains. If they do not hear certain other sounds, the corresponding parts of the 

brain are deactivated; they are, so to speak, neurologically pruned by the age of five or 

six. If you are not used to these sounds by that point, you are stuck, as I was with my 

Latin. I started to learn Latin long after I could make sense of a foreign language. 

 

Those of you who have travelled to Japan know that the Japanese are not able to make 

an ‘L’ or an ‘R’ or a ‘T’ sound unless they learn to do so as very young children (or 

undergo very difficult training). The brain, in short, is incredibly economical.  

 

Why do children have the predisposition to learn language? Because during the early 

Stone Age, children carried by their mothers had to be able to communicate the moment 

they were dropped to the ground. 

 



Another predisposition that we have from the start has to do with social skills. Have you 

ever watched children on a playground or around the house when they are very young? 

They are great collaborators. They form teams and are very good at getting together to 

solve problems. Why do we have this predisposition? Because, long ago, during human 

prehistory, if children below the age of five or six had not known how to collaborate 

they would not have survived. 

 

But again, as with our language abilities, nature is incredibly economical. If we do not 

develop the collaborative skills of children when they are very young, their brains 

develop in a different way. That is why employers have such trouble teaching teamwork 

and cooperation to workers in their early twenties. 

 

Worse still, if children do not learn to collaborate in these socially constructive ways, 

those same neural networks can be rewired to respond with aggression or violence, 

which is what we are seeing in cities like New York and London. Predispositions meant 

for our survival get reversed. 

 

In short, during the early years of life, there are very powerful innate tendencies that we 

must learn to develop in keeping with the grain of the brain.  

 

Much of the same is true of adolescence, a period that you Americans and we British 

have considered a problem since we coined the word teenager in the early 1950s. We 

must remember, however, that every stage in our biographical development serves a 

purpose. 

 

Adolescence is a period of enormous physical energy, risk-taking and emotional 

development. It is a time during which young people learn their place in the world. I am 

reminded of an episode during one of the seven summers that I took parties of 

seventeen year-old English high-school students to live with nomads high up in the 

mountains of Iran. A nomad chieftain whom I had come to know spoke to me and the 

students. He had a question. “Why is it”, he asked with genuine puzzlement, “that you 

young men, who we can see are very good, are not at home helping your fathers with 

their businesses?” Put differently, what he wondered was how these young men could 

grow to manhood if they were not taught what their fathers had learned about life. 

 

I had with me that night a lad from Manchester, a bit of a hard guy. He came up to me 

later and said, “I’ve never cried since being a grown-up, but that comment hit me to the 

core. It made me cry.” His father worked incredibly hard to provide him and his sister 

with the wherewithal for their existence, he told me, and yet the son hardly knew what 

his dad did. He did not know the man. As the distraught boy concluded, “it is as if I am 

incomplete.” 

 



Now let’s jump ahead to the present, to those of you who are employers, focused on the 

future. You know that survival in today’s economy depends not on what you have 

learned by the time you leave school. After all, knowledge is changing so rapidly. What 

counts is your ability to use your brain. And the brain is nature’s greatest survival 

instrument. 

 

 

When I learned to carve wood, I developed an attitude toward learning that I was able 

to transfer to my Latin studies. There was nothing about the way in which I was taught 

Latin, however, that helped me to learn other things. Am I making my point? The future 

is not about what you know, but about knowing how to learn. 

 

Now it seems to me that something has gone terribly wrong with the human race if now, 

at the end of the 20th Century, we still have people who, quite literally, have not been 

taught how to learn. 

 

The world into which we are moving is going to call for the highest possible level of 

continuous problem-solving, continuous creativity and continuous collaborative 

activity. 

 

Now think about the Western1 model of learning. The largest class sizes in Western 

schools are in the first year of education, at the age of five or six. The smallest class sizes 

are in the last year of high school, in preparation for those few students who will go on 

to university. In other words, we go about teaching with seeming indifference to the 

new understanding of the human brain and what it has to say about the basic 

assumptions of learning. We are rather like the people who said the future was going to 

be with the SS United States, not with the airliner.  

 

When children are age seven and under – and look so small and innocent – we tend to 

think that school is just baby-sitting. But, in fact, this is the time when children need the 

greatest help extending their natural capabilities. It is precisely this period in their lives 

when we need the smallest class sizes and the greatest amount of interactivity. The 

point is not to fill them up with information – they need some information and basic 

skills – but rather to encourage that attitude, which is there already among very young 

children, of wanting to take responsibility for their own learning. 

 

Remember what that wood-carver did for me? First he encouraged me to see how 

brilliant I would be if I could produce a fine carving. He gave me an ambition. Then he 

made it clear that before I could even start toward that goal I would have to master the 

first sub-skill – sharpening the chisel – and then the next: handling the grain. As I went 

                                                        
1 By ‘Western’ here I mean typically the Anglo-American model 



on, he supported me in other ways. But never again did he tell me how to sharpen a 

chisel. Never again did he tell me how to handle the grain of wood.  

 

I hope that I am making my point: it is not just smaller class sizes that we need during 

elementary education but a whole new approach to the way we handle children. We 

must concentrate not only on helping them do a task well but also on making sure that 

they understand what set of tools they are building up as they start handling a task. 

 

We need to move away from the idea that we cosset children as they get older. If we are 

going to give them very small classes when they are young, then they should go into 

progressively larger classes as they get older, classes in which they are held ever more 

accountable for those skills that they learned when they were young. 

 

Our current way of doing things is upside-down. I used to be a high0schoolprincipal, 

and at the time, my ideas on this question were utterly and completely wrong. I argued 

that I needed more teachers than the elementary school. Now one of the reasons for this 

was to make up for what the elementary schools had not done before. But I was still 

wrong: the real work is there at the beginning. 

 

There is another problem too, because the current system, is not only upside-down but 

inside-out. As a headmaster, I always argued that the greatest skill that a child could 

learn was homework. I must confess that my tongue was always in my cheek when I 

said this, because I also knew that homework was cost-free when it came to the school 

budget. All it took was a pencil, a textbook and a corner of the kitchen table.  

 

About four years ago, however, I was really jolted by one of my sons who declared to me 

that homework was unfair because he and some of his friends were sure to get all the 

best marks. Why was this unfair? “Because,” he said, “we’re from the families that have 

computer with CD-ROM and the Internet at home. All the kids use the technology in 

school, but when the others go home, they have to go back to using pencil and paper.” 

He was right, of course: because of the computer, the quality of his homework was far 

higher. 

 

Here we see the big challenge for the Center for Educational Innovation. Up until now, 

every Western education system has held that tax dollars should go into what happens 

in the classroom. The premise is that this is the only place where valid learning takes 

place. But I would tell you, speaking now as the father of three American high-school 

students, that many children from their school – a good one in Fairfax County, Virginia, –

actually believe that their work starts at three o’clock in the afternoon. That is when 

they all get together in groups to work on projects. That is when they go onto the 

internet. And this work is not under the direction of the teachers. However good the 

schools are in Fairfax County, they have not kept up with the technology, and they are 

not keeping up with the children. The children are finding a way on their own. 



 

At the heart of what I am saying is a new understanding about learning, a recognition 

that the human brain is like the rest of the human body. It needs to be handled as we 

parents handle our children. We try to give them enough support when they are young 

that eventually, when the day comes that they walk out, we know that we have given 

them the skills to deal with situations that we never envisaged ourselves. Yet our 

present educational system, I am afraid, does the opposite. It is still geared to the idea 

that there is a fixed point for almost everyone to reach by the age of 18 and that 

reaching this point will stand them in good stead. 

 

The last thought I want to leave with you comes from Charles Handy, a famous guru 

figure in England. He has taken the Catholic doctrine of subsidiarity and applied it to 

education. For those of you who are not familiar with it, the Catholic doctrine of 

Subsidiarity says that it is wrong for a superior body to make a decision that an inferior 

body is well qualified to make for itself. 

 

Now apply that to schooling. Every good teacher I have ever met wants to give children 

the capability to stand on their own feet. But if this commitment is going to stick, we 

must progressively hold each child itself accountable for doing just that. 

 

If we did things this way the change would be dramatic. It would be the children who 

would be exhausted at the end of the term, not the teachers. And then you have a work 

force ready to do what we are all praying that it will do.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


