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Learning has always been important to me, from soaking up the knowledge of the wild on the edge of the Everglades as a child, to attaining my DVM and a PhD in physiology, to over 50 years of research on how the brain works.

Learning is not only empowering but fulfilling. It gives our lives meaning and can benefit us professionally. Learning is also perhaps the best antidote to boredom and depression.

I know that few people are as compulsive about learning as I am. That is their loss. Even so, everyone has times in their life when effective learning becomes important, whether it’s in school, on the job, or entering the mental decline of old age. When you learn, whether it’s because you really want to or because you have to, it is of great benefit to do so powerfully. Once learned, the greatest advantage of the new learning comes from making the memory last.

For all those who want power memory, this is the book for you. There is no comparable book. I say that with confidence, because I think I have read them all.


INTRODUCTION—HOW THIS BOOK IS DIFFERENT

Why are you reading this book? I put myself in your shoes when I undertook this writing project. But I could only speculate on what you expected to get from the book I was about to write.

I knew from my own experience as a student decades ago that you might have a need to get better grades, maybe to get nagging parents off your back or maybe to get admitted to a highly selective university. I knew as a young person that for sure I wanted to spend less time studying.

I knew from my experience as a veterinarian, and later a scientist, that you probably wanted to have more mastery of the knowledge in your field, again, preferably, without having to work too hard to acquire it.

Though I am not much of a businessman (I owned a long-gone software company), I know from observing successful businesspeople trying to function in this increasingly competitive and complex global economy that they too want to have more mastery over the deluge of information they have to process every day.

And then I knew as I became a senior citizen, those of you who have reached that point in life might be concerned about your slipping memory, maybe looming Alzheimer’s disease. Many people worry about their memory. Billions of dollars are spent each year on herbs, vitamins, and assorted supplements to improve memory. This interest is growing as more and more baby boomers come to the age when forgetting is becoming a problem.

Memory is such an important issue for so many people that the pharmaceutical industry is frantically searching for a “memory pill,” not only to treat the growing incidence of Alzheimer’s disease, but also to help students and working people in their everyday lives. Someday, such a pill may arrive (don’t hold your breath). In the meanwhile, you need to be doing the things I explain in this book.

So, why did I write this book? Foremost was my desire to meet those expectations that I speculated you would have. But it was more than that. My life experience has taught me that competence is a precious commodity, one that cannot be gained without knowing and remembering a lot of stuff.

Competence seems increasingly needed in our modern age, yet our culture seems to attack excellence and professionalism. It could seem like there is a conspiracy against effective memory and reasoning. Yet, memory and reasoning, according to physician Julian Whitaker, are what make us human—”they are the essence of our beings.”

We are becoming an attention-deficit riddled culture wherein people do not read well and do their thinking in sound bites, phone text messages, bullet points, and tweets. They think less and talk more. This cultural shift in communication will probably worsen, given that our information load seems to be expanding exponentially.

Yet it is fundamental human nature to seek superiority. One of the nation’s founding fathers, John Adams, has been quoted as having said in 1777, “I believe there is no one principle which predominates in human nature so much… as this passion for superiority.” A good memory is needed to get superior performance, whether it is in school, business, or a profession.

One thing that makes this book different from other memory books is that it is timely. Most memory books were written before the advent of computers, Internet communication, and on-line information repositories. As a consequence, those books focused on the old issues of memory, that is how to move from the inefficiency and tedium of rote memorization to the use of assorted memory tactics, such as those of employing mental images. I explain all that in this book too, but this book addresses many of the challenges of today, like knowledge superficiality, information overload, multitasking, attention deficit, the stress of modern competitive life, and the increasing problems of mental decline that come from living longer.

Today’s information explosion is overloading our Stone Age brains. We are forced to distractibility and attention deficit, to multitasking, to relying on Google. We not only skim read, we skim think. That is not how you become an expert in anything. My book shows the approaches and tactics to learning that are more necessary now than ever to succeed in this complicated world.

We not only skim read, we skim think.

Yet, despite all this need for more and better learning, people increasingly disparage memorization skills. Many school children don’t have to learn multiplication tables, because now we have calculators. In science education, the emphasis is on inquiry, where it used to be on knowledge and understanding. We don’t learn much history, because we can always “look it up” (trouble is, we usually don’t, and thus have to keep re-learning the lessons of history). We don’t memorize Bible verses, poems, songs, the Bill of Rights, or other things like people used to do.

People today seem to think Google is the source of competence. My book challenges that naive idea. I have to wonder if reliance on external knowledge, as opposed to having it in our heads, is part of the reason more and more kids are dropping out of school—school work is too frustrating for them because they never acquired the necessary learning and memory skills.

Yet all this is happening at a time in our culture where there is a premium on education and skilled workers. As a result, we may be evolving a permanent underclass of workers trapped in unemployment or menial, low-pay jobs.

Learning and memory are not exactly the same, but rather should be thought of as two sides of the same coin. Doing the things advocated in a good book on learning and memory would make people more competent and increase the likelihood of a more successful life. In this book, I tried to give the reader the best of what is known about how to become more competent.

You can learn without remembering. But you can’t remember what you haven’t learned.

I bring to this book a unique background of experience and expertise you won’t find elsewhere. I was an exceptional student. I went on to become my high-school valedictorian—with the highest average in the Memphis metropolitan area—and an Honors student at three universities (including graduating with a DVM degree and later securing a PhD in two-and-a-half years). It’s not that I was so smart—it’s that I studied smart. I‘ve since discovered much about learning from observing students in my years as a professor.

My job as a professor for almost 50 years has been about helping students become more competent (trust me, if there is a way to study poorly, students will find it). A major part of those efforts incorporated what I had learned that helped me become competent as a student and professional.

My work as a neuroscientist gave me a background in how the brain works and an appreciation for how brain function determines the degree of memory capability. For example, I share with you in this book some of what we know about memory influences on IQ and thinking ability, and vice versa. You won’t find that in other books.

Now as a greying senior citizen, I saw the need to make the book useful to those readers who are at that stage of life. You might say, I have touched all the bases needed to talk about learning and memory.

Books on improving memory are almost as ubiquitous as cookbooks. I have 35 memory books in my own personal library. Cookbooks are popular because everybody likes to eat. Memory books are popular because everybody, at one time or another in their life, has a real need to remember better.

So, who needs another memory book? Everybody, if it is a book unlike the rest. Most memory books tell you the tricks that memory “athletes” use in memory contests. My book does that too (see Chapter III). But my book is more practical, because the memory athlete tricks are hard work. Memory athletes train for hours every day all year long to make these tricks work for them. This is not what the average person wants to do. Even so, normal people can more casually use some of these tricks in everyday life, such as in school, playing cards, and practical things like remembering names and faces.

No other memory book (at least the 35 I have read) gives you a comprehensive understanding of the things that influence learning and memory. This understanding can vastly improve memory performance in everyday life, even if you don’t feel up to working at it like a memory athlete. This book, for example, has a whole chapter on learning (Chapter II), the point of which is to help the reader down the path of learning how to learn. This book shows that learning and memory are separate yet interdependent processes.

This book explains working memory and how central it is to our ability to think clearly and with power. I report experiments that show how to improve working memory capacity and even raise your IQ.

This book has practical things you can do to improve your attentiveness (lack of which is the major cause of memory problems in seniors and, of course, children with ADHD).The book explains the role of stress in memory and hopefully will encourage you to improve your stress-coping skills. This is the only memory book I know of that explains important new discoveries on the role of sleep in memory formation. This book has research-based information on how to improve motor-memory, like improving your golf game or playing a musical instrument.

This book is built around published memory research with practical applications. I will try not to make any glib promises, but I can tell you that this research will give you fresh insights into making your memory better. Hopefully when you’ve finished reading you will have learned some interesting things in addition to improving your memory skills. Each small step in raising your memory capacity makes it easier to advance to the next level of memory competency.

Unlike other memory-book authors, I continuously read this literature (I write some of it too) and have the educational background to understand it. That brings me to this point: I have actually performed memory research on subjects such as laboratory rats and college sophomores.

Memory research, once out of fashion, is published more often these days. This creates a lot of sometimes bewildering ideas. We confront a lot of hype about new memory-enhancing supplements and diet, teaching methods, neural plasticity, “mind healing,” and the like. You need an expert like me to help sort through all the chaff.

Unlike most scientists, my experience as an author and blog writer helps me translate research reports into everyday language. While I am on the topic of my blogging, you may want to know that this book will be updated as new research comes out in my Learning and Memory blog site (http://thankyoubrain.blogspot.com) and my postings at Psychology Today (http://www.psychologytoday.com/blog/memory-medic). At this writing I only have a few posts at Psychology Today, but they already have had over 150,000 reader views.

How should you read this book? You could just jump to the memory task currently most pressing in your life. You could be looking for a better way to remember playing cards, or computer passwords, or jokes, or whatever. This kind of specific information occurs in the last chapter. I urge you to read this chapter last. It you skip to the end, as in a novel or a movie—you will miss the plot and, more importantly, the total experience needed to get the most benefit.

Chapter II explains the basic principles of memory: the kinds, the processes, and core principles about optimizing memory in general.

Chapter IV explains what I am calling “Lifestyle Effects.” This material is typically omitted in memory books, because most authors don’t realize how such things as attitude, emotions, lifestyle, etc., affect memory profoundly. Memory is a brain function and therefore affected by whatever affects the brain. Even if the effect on memory is indirect, it can nonetheless be crucial.

The last chapter gives specific advice for the most common learning and memory tasks that so many people face in school, on the job, or in social situations. This is perhaps the most important section of the book—it might even improve your golf game.

Whatever affects the brain affects the memory.

Whatever affects the memory affects the brain.

The upshot is this: you are now launching into a book jam-packed with the author’s lifetime of learning and memory experiences, the essence of 35 other memory books, and the practical applications of modern neuroscience research on learning and memory. Read on. It may change your future.


I. HOW YOU SHOULD THINK ABOUT LEARNING AND MEMORY

Picture this: a donkey is pulling a two-wheeled cart. Hundreds of people run around the cart dumping stuff into it until the cart gets so heavy it lifts the donkey into the air. That’s what I feel it is like to work and live in a world that overflows with information. Do you feel that way sometimes too?

In terms of Information Theory, we get bombarded with up to 100 million bits of information per second, but we can only consciously process at most about 45 bits per second. In terms of working memory, which is what we think with, our capacity is at most about 16 bits. And we’re supposed to be effective learners and have good memories?

This chapter explains why learning and memory are more important today than ever before—Google notwithstanding. Schools are failing, jobs get more technical and complex, the workplace is more competitive, and we seem to have less time. Is it any wonder that people like you are looking for more effective ways to learn and remember?

Fortunately, in the face of increased demand on our brains, we are not limited to the learning and memory strategies and tactics of the past. Today, as this chapter points out, we are being helped by the discoveries of brain research, “neuroscience” as it is called. This chapter explains the role of neuroscience in improving our learning and memory abilities and the new trend of “neuro-education,” which is a movement to apply the findings of neuroscience to schools.

This chapter also explains something we don’t think enough about. What we learn and remember largely determines our attitudes, our character, our abilities—and even our brain!

Finally, the chapter sets the stage for the rest of the book by explaining what we know about learning and memory, such as how they relate to each other, where memory is located in the brain and the kinds of memory and how they differ.

Learning and Memory in Everyday Life

“Mommy, Grandma can’t find her glasses. Have you seen them?”

“I know we’ve met somewhere—I’m sorry, but I can’t remember your name.”

“I know I came to the kitchen for a reason. What was I looking for?”

“Professor, I studied like a demon for this test and I still barely passed. What am I doing wrong?”

These common problems in today’s culture were less prevalent in ancient times. Before the advent of written language and means of large-scale printing, whole cultures were transmitted from generation to generation by prodigious feats of memory. Greek orators, for example, memorized speeches and stories lasting seven hours or more. I will tell you how they did that later.

But who needs memory skills today? Not only do we have books where we can look something up, but now we can always just “Google it.” But Google can’t learn a foreign language for you. What about students trying to pass high-stakes exams? Google isn’t enough. And can Google make businesspeople more knowledgeable and competent?

Being able to find information is not the same as knowing it. Access to the Internet is not always available or practical. Looking stuff up instead of memorizing it breeds mental laziness, which I think is a major problem with today’s schoolchildren. Memory needs exercise or it atrophies like a muscle. Memory-contest competitors train for months to become mental athletes, but when they stop training, their memory capability shrivels back to a more ordinary level.

Being able to find information is not the same as knowing it.

More importantly, memory is crucial for powerful thinking. I will explain that in Chapter III when discussing “working memory” and how to train it. Here I would like to discuss some of the negative attitudes about the value of memory, often held by those in education who think emphasis on memory is old-fashioned and we should focus on teaching children to be creative and critical thinkers.1 I agree that the ultimate goal should be to teach people how to think, solve problems, and create. Central to these capabilities, however, is the ability to remember things.


Memory Myth Buster

The focus of learning should be on developing critical thinking skills. Not if that’s all you do! A person can’t think in a vacuum. Critical thinking requires knowledge and acquired thinking and problem-solving skills. These things require a powerful memory.



Think about all the time and money we spend trying to learn, whether it’s in school, on the job, or anywhere else. What good is it trying to learn something if you don’t remember it?2 The only benefit I can think of is that such temporary learning makes it easier to learn something a second time.

The more one knows (remembers), the more intellectual competencies one has to draw upon for thinking, problem solving, and even creativity. Society does not need a workforce of trained seals, but it needs people with knowledge and skills that they can apply appropriately to different situations. US manufacturing company executives are complaining that, since manufacturing technology is so complicated, they have to rely on foreign workers who have better educational backgrounds than most US students do. The same problem exists for recruiters to graduate education programs at US colleges of engineering.

Think back to your school days. How many teachers explicitly taught you how to remember effectively and efficiently? Your teachers may have used a couple of acrostics and limericks, or warned you not to cram, but chances are that was the extent of your formal education in how to learn. The emphasis in school is always on what to learn. Who teaches how to learn?

The problem is that learning is hard for so many people. They have not learned much about how to learn from parents or teachers, or on their own. When learning is hard it’s not fun, so they avoid learning until it is absolutely necessary. These people miss out on all the fun and rewards of lifelong learning.

Maybe you are a student trying to make better grades, especially with less effort. Maybe your work requires you to have a good memory, and you are not advancing in your career because of memory limitations. Maybe you have reached the stage of life when you begin to worry about your memory and that is why you have sought this book.

Let’s be honest. The vast majority of us have problems with our memory. Politicians know this; they must remember many people, especially their benefactors. Businesspeople who must remember key details about their business and their clients know this. Shoppers who forget to pick up certain groceries know this. Professional football players know how hard it is to memorize the playbook. Students who have to prepare for exams know this. When I was younger, competing for good grades in school, and later competing to get into and excel in veterinary college, I quickly learned I had to work on improving my memory. Now, as I age, I have lost some of the memory capability of my youth.

Whatever memory failings we have are due to failure to use our innate memory capabilities to their full potential. The reason is mostly a matter of faulty education. In some cases we have been told erroneous things about memory, but, for the most part, we haven’t been taught much about memory at all.


Memory Myth Buster

The cause of poor memory is typically a biological limitation or disease. WRONG. Most people with memory problems are not doing the right things to have a good memory. That is what this book is all about, to show them what works and what interferes with memory.



Learning and remembering open doors to new experiences, new career possibilities, new achievements, and new rewards and benefits. Knowledge and the insights that go with it move us from a narrow, shallow life into a big, expansive one. Our world becomes larger and more fulfilling.

Learning is the reason that humans dominate the planet. Our extraordinary ability to learn enables us to live in hostile environments, cope with difficult situations, solve new problems, and create new tools and procedures.

Humans have a special gift for learning how to learn. The more we learn, the more learning skills we acquire. And learning is self-reinforcing: the more we learn and remember, the stronger and faster our capacity for learning becomes.

Learning effectiveness depends on several things:

Degree of interest and enjoyment. Too often, people have limited interests, which limit what they learn. It pays to develop interest in many things. The drive to learn is killed by telling yourself that something is uninteresting or boring. Schoolchildren and young adults do this routinely.

Paying attention and thinking about what you are trying to learn. Thinking involves relating new information to existing knowledge by asking and attempting to answer questions. This is a part of the next item in this list.

Actively engage. This relates to the idea of learning by doing, either mentally or physically. Strive to identify meaning and gain insight. Getting involved with and applying what you are trying to learn is much more effective than passively watching a video or listening to a lecture without taking notes or otherwise engaging with the material. This point applies to lazy reading, too.

Striving for continuous improvement of learning skills and knowledge expansion. Learning-to-learn skills are cumulative and, I think, super-additive. Without continual striving to become a better learner, you will reach an “OK” plateau that keeps you from expanding your learning and memory capabilities. You will never know the satisfaction and joy you have missed.

Knowing memorization principles and tricks. There are lots of techniques to help you absorb new information, many of which will be discussed later in this book.

Confronting challenging learning material. When you make a conscious decision to learn hard material, you can move out of your OK plateau and begin expanding your learning and memory capabilities. Deliberate practice must be difficult in order to gain maximum benefit. It’s like the physical-exercise mantra: “no pain, no gain.”


Memory Myth Buster

It’s not what you know. It’s who you know that counts. This quip is a half-truth at best.



I concede that networking and knowing important people can open many doors of opportunity, but at some point you have to produce in order to get ahead. And that requires certain skills, and all skills require knowledge. This truth was enshrined in the famous quote from the classic 1982 best-seller, In Search of Excellence:3 career people typically “rise to their level of incompetence.” In other words, at some point in a career, your level of knowledge and skill limits how far you progress.

Competence matters and competence comes from your ability to learn and remember. Capacity to learn is itself a learned skill, one that this book aims to teach. Employers have always understood this principle, which is why they typically prefer to hire college graduates, even for menial jobs. The assumption is that if you can graduate from college, you have at least demonstrated some minimal capacity for learning how to learn. However, my nearly fifty years of experience as a college professor has taught me not to be too sanguine about this assumption. Graduating from college in many curricula doesn’t demand much these days. Post-graduate studies are a different matter. The Ph.D. degree obtained from a rigorous graduate program signifies that the holder has substantial learning and discovery skills.

In high school and lower college levels, students tend to focus on learning for short term retention, just long enough to pass the next exam. In the real world, what matters is not what you once knew, but what you know now.

I began to learn these lessons in the seventh grade, but not for the most noble of reasons. My seventh grade teacher, Ms. Torti, was a real babe. My hormones were surging at that stage, and I developed a crush on her. But the student she paid the most attention to was the “teacher’s pet,” a girl who always knew the right answers and made the top grades. If that is how the game was played, I decided I must find a way to get Ms. Torti’s attention by making good grades. So I tried. The more my hormones churned, the harder I worked, and the more I thought about how to create and optimize an approach to learning. And it worked. Of course, I never got anywhere with Ms. Torti, but I did discover that I could make good grades if I thought hard enough about how to do it. From the seventh grade until I graduated from high school, I never made a grade in any subject less than an A (with only a couple of exceptions, that also applied to seven years of college course work). And this was before today’s era of grade inflation.

One high-school teacher (who never had me in class) said my good grades were a fluke, not truly representative, because I had a modest IQ score. He and other teachers called me an “overachiever” as if that were a dirty word. At least one teacher openly predicted I would have trouble in college. Oh really? These teachers didn’t know how well I knew how to learn. I performed exceptionally well academically. This book shares a lot of what I learned about learning.

Knowledge is power, and is accessible to everyone who knows how to get it.

The Role for Neuroscience

Where do we get our ideas about improving learning and memory? In the old days, the advice in memory books originated from anecdotes and informal trial-and-error experiences. Today, we can add to such advice rigorously tested ideas in scientific experiments. Most of these new ideas come from the field of neuroscience—the study of the brain and psychology. And these ideas are beginning to find their way into educational practice. As I was finishing the final drafts of this book, I attended a great “neuro-education” conference in Aspen, Colorado. Neuro-education is a hot new movement based on applying discoveries about brain function to teaching practices. Actually, this is what I have been doing since 2004 with my efforts to find the practical applications of memory research and explain them to the public.

You would never guess who the conference’s keynote speaker was. It was Goldie Hawn. Yes, I mean the famous actress many of us think of as the ditsy blonde in TV shows like Rowan & Martin’s Laugh-In and movies like Private Benjamin. She is a grandmother now, but still vivacious and attractive. Goldie has created a neuroscience-based educational foundation and teaching program called “MindUP” which is designed to improve learning in elementary school children (see http://www.thehawnfoundation.org/mindup).

Her program espouses some of the things that are central to neuroscience-based education. Elementary school teachers are using her approach not only to teach neuroscience (see, brain research is not arcane), they also teach kids to be more introspective about how their thoughts, feelings, and actions affect their brain and how it learns.

Showing kids how to recognize and control their feelings and behavior is a key part of neuro-education. The experts refer to this capability as “executive function,” which they ascribe to the prefrontal cortex (PFC). The PFC is the part of the brain that is most developed in higher primates such as chimps, apes and humans. As such, the PFC is certainly crucial to executive brain functions. However, I and many other researchers have shown that higher cognitive functions arise from widespread concerted action across many parts of the cerebral cortex (the outer surface of the brain).

Anyway, from a teaching perspective, what is important about executive function training is that kids need to learn how to be more self-aware and self-controlled. Goldie’s program emphasizes teaching kids to recognize when they are wired, distracted, upset, angry, or have other emotions that interfere with their learning. By being more self-aware, they have a better chance to control themselves. Research in neuro-education also includes such things as reasoning training, improving working memory and long-term memory consolidation and retrieval, and treatments for reading disabilities and ADHD.

At the same conference I met Nobel Prize physicist, Carl Wieman, now Associate Director for Science at the White House Office of Science and Technology Policy. His talk stressed the need for educators to emphasize concepts and principles to their students. This is an emphasis throughout this book: optimal learning and memory requires more than memorizing bullet points, gimmicks, and short-cuts (though you’ll find plenty of those here, too). Another point Dr. Wieman made was that everybody who has gone to school tends to think they are an expert in learning. But he emphasized, “Novices seldom recognize what they do not know, especially in education.” This is a problem not only with politicians and educational policy makers, but also the typical person’s attitude about learning and memory. Too many people think that, when it comes to learning and memory, they are what they are and it’s too late to change. This book should prove that it is possible to improve learning and memory capabilities regardless of where you are right now.

We all know that US education is in crisis. Many think the solution is to spend more money. But there is plenty of non-partisan research showing no correlation between funding and educational achievement. The solution is to stop doing things that don’t work and do more of what does. Neuro-education principles are crucial to effective reform.

In developing countries, education problems run even deeper, as ignorance and illiteracy are common in burgeoning populations. Surveys by the UN’s Development Program indicate that under-education is prevalent in nations that are widely considered seedbeds of economic dependency, dysfunctional governments, and extreme political unrest. When I spoke with Helen Abadzi, education specialist and senior evaluation officer at the UN World Bank (and fellow Auburn graduate), she told me about the many neuroscience-based reform initiatives the Bank is pursuing in developing countries. The social and economic costs of ignorance cannot be overstated.

This book’s neuroscience-based ideas on memory are based on scientific evidence. I suppose I could just tell you what to do, but then you would have to take my word that they could work for you, and you may not be convinced enough to try them out.

Some readers may object to finding science in a “how-to” book. But the necessity was explained by Sonja Lyubomirsky in The How of Happiness.4 She, like me, is a researcher writing for a general audience. Rather than hide or gloss over research, she and her publisher embraced it. On page 4, she writes, “Every suggestion that I offer is supported by scientific research …Notes and references are provided for all theories, statistics, and original sources. … Why should readers care whether the advice they read holds multiple advantages over anecdotal or clinical observations? By applying the scientific method, researchers have the ability to disentangle cause and effect and to study a phenomenon systematically, without biases or preconceptions.” In her book, she summarizes the actual experiments supporting the advice and supplies end notes, organized by chapter, as I do in this book.

This is exactly why I will refer to learning and memory experiments in this book. I want you to understand my advice, not follow it blindly. Condensed descriptions of the underlying research provide meat for the bare-bone assertions. Thinking people do not just blindly accept whatever any so-called expert tells them. Savvy readers will want credible support for the assertions I make in this book.

Some of this research was done with animals, but that doesn’t render the conclusions invalid. Neuroscience discoveries made using animal subjects typically apply to humans as well. Researchers simply prefer using animal subjects, for a number of reasons:

•   Experimental variables are much easier to control in animal studies.

•   Researchers can do things with animals that humans wouldn’t volunteer for, or would insist on being paid for.

•   Animals are less costly to keep than humans.

Animal brains work with the same general principles as the human brain. Science has been teaching us how to improve human learning and memory for almost a hundred years—ever since Pavlov showed us that dogs were four-footed furballs of conditioned reflexes.


Memory Myth Buster

What is learned about how animals learn and remember is not very applicable to humans. WRONG. Most of what has been learned about animal learning has been verified in humans.



Learning and memory change the physical and biochemical properties of the brain. Experience sculpts and reinforces the connections between and among nerve cells (“neurons”). Learning experiences cause neurons to organize themselves in multiple circuits, providing multiple ways to learn, memorize, and recall information. Learning promotes the formation of new junctions (synapses) between neurons and creates new circuitry. Long-term memory has to be stored, and the storage occurs in an altered microanatomy of synapses and circuitry.

Learning and Memory Relationships

Throughout this book, I sometimes speak of learning and memory almost inseparably, because, once again, learning and memory are like two sides of the same coin. Learning is the acquiring and understanding of new information or skills. Memory is the retention of what was learned. You can’t have memory without learning. You can, of course, forget something you have learned.

Learning involves at least five major processes:

•   Registration

•   Memorization

•   Understanding

•   Integration

•   Learning to learn

It all begins with registering new information. This is the stage where one detects and encodes information. Paying attention obviously facilitates the registration process.

Memorization. You can remember things just long enough to use them (called “working memory”) or you can have information stored permanently in your brain for use (recall into working memory) any time you need it. In either case, you understand and integrate information that is in working memory.

Understanding. You can, as I did, pass college calculus by using the right formulas for given problem types and still not really understand what is going on with the equations. It is vastly more useful to grasp the concepts involved; this allows you to use the information in different ways. To understand, you need to answer such questions as: Is this consistent with what I thought I knew? What is missing or still confusing? What can I do with this information? What else does it apply to? How can it be extended? What is predictable?

Learning is not complete without understanding. Understanding also creates a basis for generating insights and creative syntheses, and these in turn advance the depth and rigor of the original learning. Insights typically come from deduction or induction. Deduction is the Sherlock Holmes process of using general facts or observations to lead logically to a specific conclusion. Induction is the Charles Darwin process of using multiple, apparently unrelated, facts or observations to make a synthesis that integrates them into a broader understanding.

Integration. The brain likes to classify, categorize, and organize its information. Thus, new information has to be fitted into an existing learned framework. This is the stage where associations are made with existing memories. Brains are very good at detecting and constructing relationships. If a given relationship is not immediately obvious, the brain may still figure it out and remember it. Constructing such relationships is an integral part of the learning process.

Associations can be constructed subconsciously. If two things happen at the same time or go together in some other way, even the simplest of brains can learn the association. Cueing of relationships can produce what is called conditioned learning. Recall what was said earlier about Pavlov’s dogs and classical conditioning, even in primitive animals like flatworms.

But what I most want to emphasize is that associations are even more powerful when they are consciously constructed. This is the stage where you ask yourself such questions as: Where does this information fit in with what I already know? How does this relate to other things I could learn about? What value do I place on this information? How invested in using or remembering it should I be?

Finally, there is learning to learn. This is the process of learning the paradigm, the “rules of the game,” when it comes to absorbing and retaining new information. This allows you to transfer one learned capability to new but related learning situations. This is the point at which one has reached the threshold where the more you know, the more you can know.

Memory makes us who we are.

It should be obvious that what you learn and remember can also change who you are as a person. Memory is often dismissed as a mindless process, simply holding onto information just long enough to meet some immediate need. However, what we remember accumulates over the days and years to change who we are. That can be for better or worse, depending on what we choose to experience and learn. As Aristotle said, “We are what we repeatedly do.”

What we attend to is what we actually experience, and therefore what is available to form into memory. Without memory, we would not know who we are. We would not remember our name, our address, our loved ones, or anything about the events that have shaped our lives. Who we are reflects what we have remembered explicitly or implicitly, and what we have learned on purpose or by accident.

In his book, The Created Self, Robert Weber makes this point: “We see that memory itself is an important selector, definer, and preserver that goes far beyond sheer storage as it exercises its preferences and aversions. What memory selects to encode and value serves to define the self.” Weber goes on to explain there are at least three ways our memories “define the self.”

1.   We interpret our current experiences based on the store of memories that have created our biases, emotions, and storehouse of knowledge.

2.   We rely on our memory to interpret and re-interpret our storehouse of existing memories.

3.   We sculpt our personality, attitudes, and abilities by deciding what we want to remember and what we want to forget.

Unless your memory is failing and causing you clear problems at work or in your personal life, you probably take your memory for granted. You may think it would be nice to have a better memory, but why bother? People don’t realize how much time and effort they waste trying to compensate for or re-learn things they have forgotten. Some have claimed that a typical person wastes about forty days a year in this way. Even more time is probably wasted by people in high-density training situations, as in school.

You may well believe you can’t do much about your memory. Wrong! Would it help to have a testimonial about how I learned the benefits of improving my memory? In school, I almost flunked the fourth grade. As I explained earlier, things turned around in the seventh grade. In high school, my interest in power learning grew even more, because by then I had a lot of interests besides school (girls, sports, clubs, activities, etc.). Yet, I still wanted to make good grades, a drive instilled in me by my parents. So, to excel in school without abandoning my extracurricular interests, I had to learn to study efficiently. That meant learning how to memorize efficiently, preferably during class, so I wouldn’t have to study as much in my free time. After learning a few memory tricks I was able to memorize most things in class each day, and the rest I memorized on the bus ride home.

I was busy with lots of things, from raising my farm animals to becoming involved in numerous clubs (I was president of four, and School President for two years). My evenings were filled with dating, “dragging Main Street,” and listening to St. Louis Cardinal games. My next big memory motivation came when my father was a recruiter for the Dale Carnegie leadership course. He got me to participate, and I learned the memory tricks that were taught in the course. I turned out to be pretty good at them, and they decided to show off my skills at recruitment meetings. At the start of each meeting, they would tell the audience: “Here is the latest issue of Life magazine. Billy Klemm is a sixteen-year-old who has taken the course and he will demonstrate to you the powerful memory techniques that are a part of this course. Thirty minutes from now, Billy will have memorized this magazine. He has never seen it. Yet he will be able to tell you what every page is about, in any order. Or, you can tell him what is on a given page, and he will tell you the page number.”

Sure enough, after 30 minutes, I had memorized the magazine (I really hadn’t seen it before!). The audience was astonished that I could tell them—at least in general terms—what was on each page, or the number of any page that they described to me. I was astonished too! That’s heady stuff for a sixteen-year-old. It certainly motivated me to care about memory. Later, in Chapter III, I’ll introduce you to the techniques that enabled me to perform this feat of memorization. There are people who train intensively on these techniques and compete in national and international contests.

About the same time, I developed an interest in becoming a veterinarian. Getting into veterinary school was (and still is) very competitive. Back then there were only 19 such schools in the whole country, and they all had smaller classes than they do now. The only veterinary college I could go to without paying out-of-state tuition was Auburn, which had a contract to take only ten students from each of the states surrounding Alabama. Thanks in part to the memory skills I’d cultivated, mine was the top-ranked application, and I got accepted by Auburn.

Later, as a veterinary student, I discovered just how difficult that curriculum is. People do not realize just how much there is for veterinary students to memorize, yet there is, and admission standards are commonly higher for veterinary school than medical school. Veterinary students take all the standard medical courses (anatomy, physiology, pharmacology, microbiology, pathology, public health, etc.), each of which deals with multiple species. In addition veterinary students take surgery courses in both large and small animal species. Well, my memory skills paid off, allowing me to graduate fifth in my class while at the same time contributing a weekly column for our national award-winning Auburn university newspaper and being active in campus politics—and enjoying courting my wife-to-be, Doris. The four guys ahead of me didn’t have much of a life outside of study.
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