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Four Notes for Teachers Only 

The following four notes are written to illumine a set of issues critical to thinking about the brain and learning.  These matters are “on the edge” of present on-going research and should be understood in that context.  It is my personal opinion that these as yet unresolved matters are subjects about which professional educators ought to be thinking as they develop instructional plans and processes.
 

Brain Plasticity

David Hubel, A Canadian Nobel Laureate, did extensive research in the late 1940s on the theory that brains are in a constant state of change depending on environmental input and biological reception.  Plasticity is a complicated anatomical concept but it can be understood rather easily.  Begin with the common notion that we change depending on the influences around us and then examine some of the realities we have come to accept if not understand.  For example, we know that it becomes more difficult to “learn” formal information the older we get.  We know our parents and their parents have made up their minds on many things about which even clear evidence that they are wrong will not change their “minds.”  However, this example is not only about environmental influence or about the stubbornness of old age, it is about a rapidly changing biological brain that is quite static.  To simplify, consider the following.  Brain plasticity
 is an educational concept.  Educators need to act to keep brains as plastic as possible for as long as possible and to consider plasticity as an instructional issue.  Here is why.  The first response is that all teaching needs to be in the context of the child.  That is not a new insight, but its application has been diminished in this era of “testing frenzy.”  John Dewey said in the early 1900s that teaching ought to be directed to what the learner already knows.  Disparate chunks of information could be presented, Dewey allowed; but they would be easily forgotten and of questionable value to the learner.  Dewey did not know much about the biological brain, nor did any one else.  William James (one of Dr. Dewey’s teachers and colleagues) had completed some interesting studies on memory that supported Dewey’s understanding.  

For us:  Teaching needs to be set in a context if it is to be recallable and integrated into what the learner can apply to her experiences.  Put another way, primary instruction must be narrative, discernable, and fashioned for the learners; otherwise, there is a risk of substantial forgetting (loss) and even greater possibility that no receptor cells will be activated at all.  In educational language, “they, the learners, did not listen.”  Just so you will know when you read about this information again, it is called in part, brain potentiation or LTP (long-term potentiation
).  The long-term refers to memory and potentiation here means use.

Stress and Emotion       
Only in the last decade have scientists been awakened to the role of stress and emotion in education.  Even today a quick survey of ten major teacher education institutions shows few of them offering courses on stress reduction or coursework relative to understanding the emotions of children and adolescents.  That is an indication that neuro data have not reached the level of concern that is deserved in educational circles.  
Some studies suggest that stress is probably a major contributor to learning failures and even physical illness in children.  Dr. Nancy Anderson’s research found that “pathological anxiety” is a leading cause of disabling illnesses in nearly every age category and has become the third most frequent cause of the “failure to thrive” condition in North American infants.  Fear, uncertainty, anger, and loneliness are all implicated in these results and are descriptive of the feelings of literally thousands of school-aged children.  There is no question that there is a real problem with stress among school children and much of the problem is hidden in both social and physical forms.  Every day, teachers are faced with teaching highly stressed kids who under perform and overact.  It is a severe problem, but in some rather simple ways some school-related stress can be diminished. 

When the brain is exposed to threat, it “downshifts”.  The chemical values change so that individuals are ready to protect themselves from assault---verbal or physical.  In children, this “readiness” most often takes the form of an overproduction of adrenalin and cortisol (a neuro-endocrine transmitter critical to both acquisition and retention of learning).  This neurotransmitter promotes an alertness that regulates flight response, shuts down memory tracks, and encourages muscle rigidity.  These responses are activated with both direct threat and when there is general threat in the environment.  A teacher scolding a child in the back of the classroom creates the “downshift” effect for children in the front of the room as well.  When a brain is brought to this level of alertness, it takes some time from the end of the threat before the brain returns to a homeostatic position.  Repeated occurrences of acute stress or exposure to generalized stress eventually cause changes in the order and pattern of the release of brain chemicals, subjects the brain to actual cellular damage, and can result in mood swings and personality changes.  What this means to teachers is that every effort needs to be made to control stress in the environment of the school by being sensitive to over-lighting, the need for regular hydration, the negative effects of threat, and unreasonable expectations for performance.

Time must be provided for independent play, cooperative learning experiences, and feelings of success and accomplishment.  Dealing with children in an institutional setting is tricky business as there are certain demands that must be made and expectations met.  It is difficult for teachers and childcare providers not to fall prey to demands from parents and media for promises to prepare children for “the real world.”  Keep in mind that the real world is not child-friendly and whenever possible children need to be protected from the harshness of that world rather than sacrificed to it.

Emotions are being better understood each year but what is now known is sufficient to say there is a direct link from a healthy emotional life to competent learning.  What is known at present is that negative emotions such as fear, depression, confusion, and hopelessness deprive the brain of the resources necessary for quality learning patterns.  It is important to note that many children who live with daily stress become so calloused by it that their symptoms are very subtle.  Frequently denial is more damaging to a child than allowing the conflicts with stress to show overtly.  Denial often takes the form of hostility, withdrawal, and a blank response to any effort to either help or discover the nexuses of their problem. You should be reminded that 75% of all children, male and female, never report their abuse; 50% of those confronted with questions about mistreatment deny its existence.  At minimum, schools should provide safe, stress-lite settings where children have a right to be wrong and to learn from their mistakes and misadventures.
As a final note, it should be said that teachers and childcare providers are themselves in one of the most stressful environments of all the professions.  Some of the same sensitivity that is required for the emotional health of children applies to them as well.  Please do not become a willing hostage of stress!

 

Developmental Science

So much has been written about child development that one can read almost any opinion or position they want to quote or adopt.  Child development literature has become a part of “Gee-Whiz Science”.  We are able to read amazing things about how children come to be adults and parents and professional care providers are surely confused by all of the reports about the mystery of childhood.  Several years ago we were treated to alarming data suggesting all of adulthood was determined by the quality of the first thirty-six months of life.  These data turned out to be both too general and too specific at the same time.  They were too general because the studies were based on children living in extremely adverse conditions; and too specific, because they were actually studies of the children of alcohol and/or drug-dependent mothers.  Some interesting findings on neglect and resultant brain damage resulted.  While there are stages of brain development that have a dramatic effect on the course of the life of the individual, some of the negative things that happen are reversible while some can be modified or mediated.  
There is no question that social and physical neglect damages the brains of infants.  Parents need to be taught how to care properly for them.  Intensive parenting for just sixty minutes a day can very meaningful.  Here are ways to address three simple developmental issues.
· Infants and young children need to be held, rocked, stroked, and talked to as often as possible but no less than thirty minutes a day.  Direct eye contact is important as is keeping a low tone of voice and a calm demeanor around the infant. Those simple activities translate into calming support for the growing brain and neural network.  
· Young children need to be shown their place in the social order.  They must have identifiable limits while being encouraged to explore and experience their social environment.  Children need support, validation, and reassurance while they are learning of and in the world.  There is no substitute for conversation, direction, and explanation.  These sorts of interactions have a direct effect on the developing brain.  Being part of a family, whatever shape it takes, that is interested and concerned about the growing child is a distinct advantage for any child.  
· Children need to hear floods of language.  Whether language is acquired or instinctive (we believe it is instinctive) can be argued in the laboratory, but young---in fact all--- brains are eager for language.  Language is a pillar in the definition of our species and is one of the primary places where we meet the world.  Language that is read, spoken, written, sung or just listened to is essential to our ability to comprehend ourselves and the world around us.  Language is grist for brain function.  If you are a teacher of children ten years old or younger please read the report of the National Research Council of the Institute of Medicine called, From Neurons to Neighborhoods.  It is a huge book that was published in 2000 and is a wonderful and dense resource.  It ought to be on every professional bookshelf and read as a faculty project.
Teaching and Diagnosis

In his 1999 book, Teaching as a Performing Art, Seymour Sarason suggests that teachers struggle with the same professional problems as performers do.  He argues that some of the same techniques of “holding” attention, being competent, and meeting the expectations of an audience are common to both professions.  There is much to be said for the analogy he constructs and his book is an interesting read.  While Sarason’s criticism of teacher preparation programs is biting and irreverent, the book deserves a careful read by those who seek to prepare teachers to teach.  Most appealingly, Sarason describes the role of the teacher with interesting metaphors and comparisons.  He gives some attention to the time teachers must take to get ready for their daily encounters in the classroom and the potential for having to meet the “unexpected.”  There is a question, and it may be his question, as to whether any professional can be adequate to the task of confronting with skill the range of human problems that the teacher is expected to face. The answer is probably no, but that neither removes the expectation nor the responsibility.

Teachers, learners, and indeed schools would be well served if teachers were carefully prepared to diagnose acquisitional problems.  There is no place in the whole of teaching that is of greater importance than being able to describe the problems of learning with precision.  A fine line divides cause, reason, and blame.  Traditionally teachers have reported that a child was not learning because he was lazy, sleepy, poor, distracted, or a myriad of other descriptions.  Each one of those conditions could be treated in superficial ways and eventually the attribution becomes a characteristic of the child.  The first step in appropriate diagnostic profiles is to be sure the descriptions of the problem are separated into categories so that there is no confusion among blame, reason and cause.  There are often misrepresentations in the language of descriptive diagnosis that are not useful in determining how to assist the child.  Diagnosis is a complex art/science and deserves careful study as teachers have a tendency to revert to common language forms that are not only incorrect but also dangerous.  Neurocognitive teaching does not seek excuses; rather, it seeks cause.[image: image1.png]



� BRAIN PLASTICITY means the brain can be remodeled with the introduction of new information.  Plasticity is directly related to language and experience.


� LTP – LONG TERM POTENTIATION is a function of memory resulting from the acts of repetition and replication.





