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In every country in the world we have adopted a view of education that is simply wrong. Since we are all products of that education system, we react negatively when we are told that everything we thought was necessarily true about education is wrong. Successful people attribute their success to their education, when in fact they likely succeeded in spite of their education. We don’t want to believe that it was all a waste of time. Of course, it probably wasn’t all a waste of time. There are positive experiences to be found in even the most awful of situations. But schooling needs to be reconsidered. In this paper we consider why and how.

Let’s start with the most basic assumption of school. There are important subjects to be learned. Now let’s consider some of those subjects.


Part 1: Subjects

We All Know that Math is Very Important

But is it? When do adults use mathematics that they learn in school, apart from basic arithmetic? When does trigonometry come up? When was the last time you used the Quadratic Formula? When was the last time you took a logarithm? For most adults, math is something they were made to study in high school but never used again. So why were you made to learn it?

There are many answers to this question. Mathematical ability was seen as a sign of erudition in the nineteenth century when high school curricula were designed. Those who attended high school were the elite in those days. Becoming a scholar was a much more important goal than getting a job since most of the people enrolled in schools weren’t actually preparing for a job.  These days mathematics is in the curriculum because it is easy to test (there are right answers) and because there is some odd notion that “you will need it later.” If you needed it later you could, of course, learn it later. Mostly it is there because it has always been there.  


1. History is Very Important Too

Maybe mathematics isn’t important but history is very important. Right?   You can’t understand the world you live in, and the role of your country in that world, and you can’t be a good citizen without knowing history. At least that is the argument one usually hears. But how is history taught? And, what history is taught? History is taught as a set of true facts about the world. Usually, emphasized in those facts, is how the country in which this history is being taught has had a glorious history that somehow makes that country better in some way than other countries. In the U.S., the Viet Nam War is barely discussed. Stealing the land from the Indians is barely discussed. However, we are taught that the U.S. saved everyone in Europe by winning World War II for them. In Spain, there isn’t much mention of the Spanish Inquisition or of the plundering of South America. 

History, as it is taught in school, is mostly fiction with an eye towards creating heroes and making sure the children never think that getting rid of the existing government would be an idea worth considering. 

Even if accurate history were taught, (whatever that may be, since two people witnessing the same events rarely see them in the same way – even historians often disagree), it wouldn’t really matter because people do not have the ability to remember much of what is taught to them or to remember most of what they read. People’s memories are concerned with knowledge they will actually need in order to function in daily life. And history is really not part of that knowledge so most of what is learned in history class is readily forgotten.


Literature is Very Important

It is difficult to understand how literature continues to be a subject taught in school. Each culture has it literary icons: Dickens in the U.K, Cervantes in Spain, Dante in Italy, Rousseau in France, Twain in the U.S. and so on. But, much of what these people have written serves more as fictionalized history than as literature. Nevertheless, to be literate in one’s own culture is seen as an important thing in schools and thus students are forced to read books they really do not understand and certainly do not like so that they can join intellectuals in conversations about them. Cultural identity is an interesting issue of course, but forcing old book on young students is probably not how one establishes it.

Of course there are lessons about life to be learned from these works and some teachers do manage to relate the student’s own lives to the literature they are reading. But here again we have an artifact of an ancient culture, one in which schools created intellectuals and intellectuals discussed the important literature of the day and of the culture. Today’s world is very different. Graduates are not intellectuals and have no intention of becoming intellectuals. The main artifact of a modern culture is really no longer its literature, but still schools can’t adjust and intellectuals cry out when any change to the established views of the old guard is suggested.

 
Science is Very Important

Science didn’t used to be very important. In fact, not so long ago, intellectuals scoffed at scientists. Nevertheless, biology, chemistry, and physics, have made it into the modern curriculum because those were the primary scientific disciplines in the nineteenth century. Those subjects are irrelevant for any student in this era including those who wish to become scientists. Balancing chemical equations, memorizing phyla, or regurgitating physics formulas, is not what science is about – except, of course, in school where we teach the worst aspects of science. We teach memorization of facts. If science were taught properly it would be about experimentation in one’s own life, or how to reason from evidence, or how to come up with an appropriate generalization in the face many facts, or even how to discover something on your own. This is what creative and highly functioning people can do. They don’t learn it in school.  In fact science is taught so badly that it is hard to believe that while politicians insist on those three subjects being taught in the old way that they also bang the drum regularly for more science. No wonder children are turned off to science. If we wanted to students to hate science what we would do is teach it exactly as it is being taught today.




Part 2: Abilities



If subjects don’t matter at all, and there is absolutely no reason to believe that they do outside of the mission of creating scholars, something that is certainly not the mission of the modern high school, then what does matter? 

Abilities matter. We want students to learn how to do things. From Plato to Confucius to Dewey, philosophers have agreed that people learn by doing, so abilities must be what should be at the core of schooling. But what abilities are taught in school?

Memorization: We love having kids memorize stuff. We are sure it is good for them. And we can test them to see if they have succeeded.  In fact we teach exactly what can be memorized so that it can be easily tested.

Reading: We insist that everyone learn to read. Surely I am not against reading. No, I am not. Reading and writing and basic arithmetic are pretty much the only parts of school that make sense. Nevertheless, we teach reading in the modern era in such an awful way, insisting that children read things that are of no interest to them, so it’s is hardly surprising that we still have illiterate students.

Doing Well on Tests: We are sure this matters. There are standardized tests at every grade in the U.S. International tests like PISA convince countries that they must compete against each other so as not to be embarrassed. The only thing taking tests teaches you, is how to take tests. Last I heard, there are very few standardized tests in life. Metaphorical arguments, such as “life is a series of tests” are just wrong. Life is not a series of multiple-choice tests, except in school.  


Listening and Repeating

This is the primary ability taught in school. Students learn to tell the teacher exactly what the teacher told them. In some countries, China, Japan, and France, come to mind, this is actually what schooling is about -- copying down what the teacher said. In real life, this skill simply never comes up.



Part 3: Processes


Maybe the abilities taught in school aren’t so important, but school is part of a process, and that process is very important. What processes is school a part of?


Graduating High School is an Important Step in Life

We all know that it is very important to graduate from high school. Very rarely does anyone, especially a student, actually ask why it is important to graduate from high school. 

Quite often employers specify that they will only hire high school graduates. Does this mean that they think their employees need a working knowledge of algebra or need to know how to balance chemical equations? Of course not. What it means is that employers think that if you were wiling to submit to the awful dullness of high school then you will also be willing to submit to the awful dullness of the job they intend to hire you for. In fact, when the U.S. high school system was originally designed it was designed for exactly that purpose.  

"The great purpose of school can be realized better in dark, airless, ugly places ... It is to master the physical self, to transcend the beauty of nature. School should develop the power to withdraw from the external world."[footnoteRef:0] [0:  William Torrey Harris, U.S. Commissioner of Education, 1889-1906] 


So, while high school is part of a well-established process that we have set up for all of children in every country, this does not make it a sensible process. As high schools have all converged upon more or less identical curricula there is less and less reason to go to high school, apart from the credential, which enable one to go to college or to get a job. None of what you learn in high school will help in either of those pursuits, but we have set things up that way anyhow. Vocational high schools, which used to be plentiful, are in sharp decline, in part because educators and politicians now believe that everyone should go to college.


Going to College is Very Important for Success in Life

The same arguments apply to college of course. Obsession with getting into college forces high school students to conform and do what they’re told. Obsession with becoming a college graduate makes students study when they would much prefer to party, play on sports teams, and otherwise pursue anything that seems fun after having finally escaped the watchful eye of their parents. The fact is that college is pretty much wasted on 18 year-old children. Furthermore, college professors, who at the best universities are really researchers, have little interest in teaching “introduction to my subject” to 18 year-olds who clearly aren’t paying attention. 

The real value of going to a great university is the interaction with intellectuals engaged in scholarly pursuits. But the fact is that this interaction is wasted on most students. College students are not attending college in order to become intellectuals. Like high school, college serves as a kind of filter.     There is an unwritten agreement between professors and students. Student pretend to be interested in what professors are teaching and professors try not to notice when their students skip class, or fall asleep in class, or surf the web in class. The fact is -- college doesn't work very well for most students, except that it does produce graduates who can say they went to college and it does allow professors to earn a living while they pursue their real research interests.

Being Able to have an Intelligent Conversation

I threw this one in there because, in reality, this is what people think about the real value of a college education. We judge people by what they say. We can tell when someone speaks well, has interesting things to say, uses reasoned arguments and so on. We appreciated when people are well informed and we believe, as a society, in nearly every country, that a college education is one of the pre-requisites to such intelligent conversation. Of course, many important people didn’t graduate college, -- Bill Gates comes to mind -- but he went to college, and Harvard at that, so we give him a pass and consider what he says. Sarah Palin did graduate college and she makes hardly any sense at all. This doesn’t seem to bother her fans, so one has believe that many people could care less about the idea that intelligent conversation is important. In fact, many if not most politicians make no effort to sound intellectual any more. They speak in sound bites and appeal to base instincts. Perhaps they learn this in college, but I doubt it.

 

Part 4: What Should We Learn?

If college is only important because, employers say it is, and if high school teaches nothing of value, it is reasonable to ask what should be taught, or more accurately what should be learned.

There is a very simple answer to this question actually: people need to learn how to think well. If you can think clearly and make rational decisions, you are a functioning adult. 

What does it mean to think well? We know enough about thinking to make a simple analysis of the components to thinking. In my new book[footnoteRef:1], I discuss the 12 cognitive processes that underlie thinking. Here, I will discuss 6 of them briefly.  [1:  Teaching Minds: How Cognitive Science Can Save Our Schools, Teacher’s College Press, Fall 2011] 

 

Planning: Intelligent people create plans that result in their getting what they want. They plan their day; they plan trips, they plan careers; they plan their meals. Children tend to have poorly worked out plans. Helping childish plans turn into well thought out plans ought to be one of the centerpieces of education.

Communication: If you can’t communicate well, it is difficult to function well in the world. We need to express ourselves through writing. We need to express ourselves well orally. We need to understand what others are trying to communicate.  And we need to be aware of we can influence others, work with others, and get along with others. We need to work together with other people to achieve goals. We need to be sensitive to what is going on around us. Learning to do all this matters a great deal. Children are bad at all these things initially. Teaching children to get better at them is another cornerstone of learning.
 
Diagnosis: It is not just doctors who do diagnosis. Plumbers, car mechanics, business analysts, lawyers… The list is endless. Diagnosis is a part of everyday life. We diagnose relationships, friends, and employers. We try to figure out what is going on from incomplete evidence. But, oddly we don’t teach this extremely important cognitive process in school. 

Judgment: We are called on to make judgments all the time. We make judgments about whether to pursue path A or path B. We judgments about the quality and taste of the foods we eat. We judge the people we know. We make judgments about what school or job might best fit our needs. Do we teach how to improve our judgment in school? Of course, not.

Prediction: We predict everything that is about to happen to us. We are making a prediction when get married, when we get a new job, when we buy a new house, when we take a trip, when we make a friend, or when we start a business. And, yet, although prediction is also a natural part of simple things like walking and talking, schools do not teach people how to get better at it. Predicting well can make you rich and can make you happy. Predicting badly can make you sick and can make you depressed. Nevertheless, somehow we don’t teach prediction.

Experimentation: We see experimentation as something scientists do, when actually little children do it when they put something in their mouths, or yell back at their parents, or do anything else they know they are not supposed to do. Learning to experiment well, knowing what to try out and what not to try out, and how to reason from the results, is extremely important. But instead we only teach dry experiments that have been conducted by someone else and call it science. We fail to teach children how to figure things out on their own.



Part 5: How Can We Teach Thinking?

We teach the wrong stuff (subjects) and we don't teach the right stuff (cognitive processes). To put this another way, the only really question for education reform is: how can we teach students to think well? Here I will consider how to teach planning as an example. Since teaching the cognitive processes is an important and complex thing to discuss, I will only talk about one of these processes so that it can thought about in more depth.  

How to Teach Planning

Planning is extremely important but it is something that some people simply never learn to do well. Planning is taught in many domains of knowledge and is almost always taught wrong. The classic error is to teach the theory of planning, means ends analysis, a theory of urban planning, spatial panning, military planning and logic based artificial intelligence planning. They all make the same mistake. They think people use theories when in fact, when people plan they simply try to adapt old plans that have worked before to new situations. Often people don’t plan at all. They simply assume that a set of actions they will intend to perform will work achieve an expected goal.  Plans fail. Analysis of what went wrong is a critical part of planning.    Analyzing what went wrong in an old plan is critical in the creation of a new plan.

Teaching planning is therefore a tedious process that is best begun in childhood. It involves making plans, seeing how they play out, and performing an analysis of what went wrong. Often people are not even aware that they have made a plan, and are simply frustrated when things go wrong. They almost never perform an after action review (as the military calls the analysis process that takes place after a plan has been implemented.)

Teaching planning means teaching about goals, how they are typically achieved, what obstacle might be encountered and how to deal with them. The principles of planning are the same no matter what domain you are in, so children can learn to plan birthday parties, hikes, class trips, how to deal with their problems, how to treat their little sister, how to get along with their parents, and so on. This process can be learned by copying, seeing how others deal with these things, adapting a plan that has worked before, and so on. If a teacher tries to teach planning from first principles they are teaching something that is easily forgotten as well as teaching a process that doesn’t occur that much in real life. Chefs adapt old recipes or parts of old recipes. Generals adapt old battle plans or parts of old battle plans. Computer programmers use code that has worked before. Planning without a prior plan in mind really is quite unusual and not at usually a good idea.

Planning should be a basic part of all curricula in school at all ages. Everybody makes plans all the time. They plan their lunch. They plan their day. They plan their trips. They plan their errands, and of course, they plan their lives. It is astonishing that we don’t teach planning all the time in very aspect of life. But we don’t because this isn’t a subject and doesn’t fit naturally within any subject (despite the fact that it could fit if they subjects were taught differently.)  Since it is not explicitly taught to children it is a reasonable question to ask how we might best teach planning to adults. Corporations want to teach financial planning, resource planning, supply chain planning, creating business plans, creating marketing plans and so on. Planning is, in fact, one of the major pre-occupations of business, as well it should be. So, how do we teach it?

The problem here is that planning really only works in one way. It is relies upon a case base. We plan by adapting old plans. That’s how we do it. We store old plans and we retrieve them when we need them again and change them so they apply to the new situation or change them so that this time they will work out when they failed before. But we always start with an old plan. New planners, someone we are trying to teach how to plan, cannot help but do this, even if they do not have a relevant old plan to work from. They will simply choose the best plan they have, and it might be one that is not all that germane to the current situation. Proverbs like to a man with a hammer everything is a nail, don't come from nowhere.

Thus, when we teach planning, there is either a lot to undo, or we must start from the beginning. We can try to explain why each and every old plan is not really helpful in a new situation or we can teach a series of plans that are relevant. In other words, if you are trying to teach people to write a business plan, you need to start with a lemonade stand and work up. If you are trying to teach financial planning you need to start with a child’s allowance and work up. If you want to teach battle planning, try a tug of war first. This is what should have occurred in childhood. If it didn’t it needs to be re-started that way for adults. We need to use, again and again, plans in different situations that are simple and begin to analyze why they fail. (And these plans must fail, at least in simulation, or no real learning will occur.) 

Planning is very difficult. It must start simple and be practiced simply for a while or it never becomes second nature. Plans must fail, at least in simulation, because analysis of what went wrong is a critical part of planning. If you aren’t analyzing what went wrong you aren’t learning to plan.[footnoteRef:2]   [2:  All 12 cognitive processes are described and how to teach them is discussed in Teaching Minds: How Cognitive Science Can Save Our Schools, Teacher’s College Press, Fall 2011
] 




Part 6: How Can We Transform Schools?

Teaching thinking simply means putting students in situations where they have to think, or more explicitly, where they have to engage in one or more of the cognitive processes. How do we do this within the context of school?

The answer is we don’t. As long as school emphasizes academic subjects, there will be right answers to be learned and tests to be passed. Learning to think is exactly the opposite. There are no right answers and the only possible tests are performance test. We should not be interested in what students know. We should be interested in what students know how to do. Simply put, with the exception of reading writing and arithmetic, the entire school curriculum from K-12 needs to be thrown away.

In its place needs to be a set of things for students to do that relate to their interests. It doesn’t matter what students make plans about it only matters than they make plans. They need to make simple plans about simple things when they are young and progress gradually to more complex plans about more complex things when they are older. They need to learn from the outcomes of their plans. The same is true of diagnosis, communication, prediction and so on. In short they need it build up a case base of experiences to draw upon as they go. Each prior case of planning should inform them with respect to any new plans that they may need to create.

All of this needs to be driven by the student’s own interests and curiosity. If they want to build bridges they can plan for that. If they want to care for animals they can plan for that. If they want to start a business they can plan for that. What they plan simply doesn't matter.

Now, it obvious that implementing what I am suggesting in a classroom would never work. Students should work together with other students with similar interest but that hardly means they should be working with 30 or more kids. The only need for a large group of kids at all is to allow each small working group to report to the other groups on what they have done so they all learn from each other (as well as learn to communicate to each other.)

This can, and should all be done on line. Simulated experiences can be created in an on line environment that cannot be created in a school environment. Mentoring can come from anywhere on line. What I mean here is that experts who give advice on how to proceed, and kids with similar interests to be part of your team, may not be found in the same physical place. Physical issues don't matter any more in education. School as a physical place is irrelevant except for its day care and socialization function.

The time has come to throw out the old, out of date, and irrelevant education system and replace it by something relevant to how the mind works and relevant to how the world we live in works.
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