G is for Genetic:

There are thousands and thousands of genes in the human gene pool.  Many of these are recessive genes that produce a more adapted body type when combined with other recessive genes but may produce an unfortunate trait when you get two doses of the gene (from both father and mother).  On the average we are likely to get more of the adapted traits than the less adaptive recessives.  But, the chances are that all of us will get some of the less adapted combinations.  

Average means average and most of the time most people are average.  In most of the traits we get we will be in the average category most of the time.  But, one out of a hundred times we will be on the upper or lower one out of a hundred.  Since there are thousands of genes and each gene has thousands of ways it interacts with other genes, humans have literally billions of phenotypic traits, billions of chances to be average, above average or below average.

If a given human has 100,000 genes and each gene has 1,000 important interactions creating variations in measurable physical traits, then each human would have 100,000,000 traits.  If near genius is an IQ over 140 and that happens 1 out of 200 times, than every human is probably a genius equivalent in about 500,000 things and its handicapped equivalent in about 500,000 things.  The rest of the time we are just plain average.  If we are lucky we will be genius in one or two of the things that are usually noticed and our handicaps will remain hidden. 

H is for Hyperactive:

Hyperactivity is a condition, which inherited in one dose, confers the ability to rapidly jump to a new focus, but if inherited in two doses makes the brain too jumpy.  Both mind and body move to new subjects too quickly and get stuck too easily.  The hyperactive child has trouble staying in a seat and can be seen constantly fidgeting, the child often has a severe case of “wiggle worm.”

The adult may no longer wiggle in body, but will still wiggle in mind.  The adult lacks impulse control.  The adult has a brain that jumps; it is like a car with a burned out clutch and no breaks.  The hyperactive mind cannot flow smoothly from one focus to another. 

The source of this problem begins down deep in the brain in areas in the brain stem that control attention and motion.  Some forms of hyperactivity involve problems in the centers at the very base of the cerebrum that are important in switching from one set of actions to another.  Hyperactive children seem to have an immature switching center.  

This immaturity in switching sometimes extends to the areas of the frontal lobes that store information for use in planning and evaluating actions.  Hyperactive children sometimes suffer from problems remembering things, problems with plans and judgments, even with some kinds of muscle coordination.  Some of these problems will disappear, as the child gets older.  Other problems don’t.  

I is for Inattention:

There is a form of this problem that never manifests as hyperactivity, but there is still a problem with attention jumping.  This student has problems keeping on task, controlling impulses, retaining information for use in planning and judgment.  The person has trouble paying attention on demand.  The mind may hyperfocus on its own, but the person has difficulty controlling this hyperfocus.

In the hyperactive variant, this difficulty burst out in activity.  In the inattentive form, the mind daydreams, the mind wanders rather than the body.  The child with inattention cannot control his impulse.  The hyperactive child will impulsively blurt these impulses out, the merely inattentive will work them out in daydreams and mental diversions, the eyes go out the window rather than on the blackboard.

The person with inattention is environment controlled.  Their environment has extra power to determine what they are thinking about and what they are doing.  In one dose this tendency to be controlled by the environment increases responsiveness and sensitivity.  In two doses it can make for a completely distracted noisy mind.  It can cause a person to go first one-way and then another and forget what they were originally attending to altogether.

This inattention can affect reading comprehension by limiting the ability to remember information.

J is for Judgment:

Problems with hyperactivity and inattention are sometimes associated with problems of judgment.  There can be an underdevelopment of controls over sequences of actions in the striated cortex at the base of the brain or in the ability of the frontal lobes to evaluate, plan, and prepare for actions.

A brain that is more developed in its sensitivity to a stimulus and less in the frontal lobes ability to plan, evaluate, and control responses to a stimulus, is a brain that may produce behavior patterns that show lack of judgment.

Behavior that is not controlled by the frontal lobes may be impulsive and irrational.  The person may respond to the stimulus of the minute without consideration of the effect on future conditions.  Momentary pleasure may out weigh future gain.

People lacking judgment may have problems avoiding the use of drugs to generate the feelings of control and satisfaction that they are unable to generate by effective behavioral response.  Their inability to handle consequences may cause them not to notice the bad effects of drug use until it is too late.

The right frontal lobe tends to be depressed and the left tends to be positive.  A person with left frontal problems may have difficulty believing that positive things can happen and a person with right frontal problems may have difficulty seeing the negative consequences of actions.

Too much right frontal emphasis may bring paranoia.

K is for Kinesthetic:

Kinesthetic sensitivity is concentrated in the areas of the parietal lobes just adjacent to the frontal lobes.  The right parietal lobes develop this into a notion of an environment in kinesthetic space and left parietal lobes develop factual data about specific objects observed by local touch with fingers, lips, tongue, etc.

Damage to the right parietal lobe brings problems with self-image and sense of space.  Damage to the left may cause problems with the ability to recognize objects by touch.  Damage to the lower left parietal may restrict the ability to distinguish left and right and generate dysgraphia and dyscalcula.  Damage to the lower right parietal may restrict the ability to understand content conveyed by tone and loudness.

The lower left parietal is a new brain area that connects with the association cortex responsible for the recognition of letters and numbers and the auditory cortex that helps remember auditory information and translate it into visual symbols.  

The parietal area uses data from fingers, mouth, and tongue.  The temporal area uses data from the ears.  The occipital uses data from the eyes.  All these must be integrated to create ability in language and mathematics.

A sense of space appears to be important in performing mathematical operations and arranging words on paper to make writing.

L is for Logic:

The ability to compare sequences and to solve problems with sequences seems to be developed in the areas of the parietal lobe that make contact with the occipital and temporal lobes near the angular gyrus.  This POT (Parietal-Occipital-Temporal lobe) association area is a critical factor in the development of so-called higher intelligence.

There seems to be a two-way flow through this area of sounds being built up into words and words into writing and speech.  And then a back flow of speech describing calculations performed on visual models described by words and remembered as information.  The key measures of this flow appear to be ability in tests of information, vocabulary, block design, and mathematical logic.

Another important measure is picture arrangement and comprehension.  Does the person comprehend the patterns required to organize and prioritize these sequences?  This appears to involve some kind of interaction of these anterior areas and planning areas in the frontal lobes.

Intelligence seems to involve the ability to develop complex relationships in the verbal and conceptual products of these various regions in a form that can be expressed in public debate and public action, thus integrating all areas of the more recently evolved portions of the cerebral cortex.

Right hemisphere functions support emotional intelligence.

M is for Mathematics:

Problems with mathematics can arise from many sources.  There can be auditory problems with remembering spoken numbers.  There can be visual association problems with picturing geometric relationships.  There can be lower parietal lobe problems with doing calculations.  There can be frontal lobe problems with assembling mathematical formulas and writing mathematical expressions.  There can be temporal lobe problems with understanding and remembering instructions given by teachers for mathematical operations.

When problems with mathematics are found in combination with problems with language and with reading it is often associated with low scores in tests of coding and digit span.  The ability to process and remember stings of letters and numbers requires the use of some of the parts of the brain that are the very last to form.  If there are problems in the later part of pregnancy or genetic factors delaying the development of the verbal areas of the left hemisphere, math and language functions can be affected.

Problems of this kind are often disclosed by low scores on tests of number and sentence memory and for the processing of sequences of symbols.  In addition, the ability to calculate, the ability to handle figure ground relationships and visual sequences provide important information.  Block design, picture arrangement, and test of visual-motor skills indicate right parietal association skills that are important in mathematical intelligence.

N is for Neurosis:

When considerations of emotions are involved, we must look to the frontal lobes, the right cerebral hemisphere, lower cerebral structures associated with the rhinencephalon, and lower brain structures including the limbic lobes, amygdala, hypothalamus, and brain stem.

These rhinencephalon, limbic lobes, and lower brain centers in a human are almost identical in structure to those in a cat or a dog.

The frontal lobes are responsible for planning and execution of plans, for evaluation and development of programs of self-control.  The right cerebral hemisphere is responsible for relating emotions to higher brain functions and to frontal lobe plans and models.

When a person is fearful, anxious, afraid to a pathological extent, it is usually the interaction of frontal lobe and right hemisphere brain functions with some of the basic cat and dog like internal mechanisms that serve as the brains early warning system of trouble ahead.  These fears and anxieties may not be rational in any obvious way and yet serve the primitive needs expressed in lower level systems.

When a person talks about these problems, they are forced to develop left hemisphere verbal patterns to express themselves.  The left hemisphere tends to be much more factual and positive than the right.  Being forced to express these fears in a factual way takes some of the force out of them and helps the person from being overcome by them.

O is for Obsessive:

Where a person is stuck in repetitive actions, does things without thinking, comes up with inappropriate responses, the basal ganglia, striated cortex and other structures associated with the motor areas at the base of the cerebrum and in the cerebellum are probably involved.  These areas are the birdbrain areas.  They are responsible for the highly evolved, but also very repetitive, intelligent responses that are so important in the intelligent behavior of birds.

Genetic differences, developmental problems, can cause these structures to fail or to function in unusual ways.  The result is the inability to start, to stop, to properly execute, or not execute some behavior.  These people consistently do or consistently don’t do things we normally expect of them.  Examples of problems in this “bird brain” category of intelligence and behavior include attention deficit, hyperactivity, autism, Asperger’s, obsessive, compulsive, addictive behaviors, and Tourette’s syndrome.

Autism is a problem in shifting between alternate frames of reference that often blocks the development of verbal abilities.  People with autism and Asperger’s will persist in ritualistic behaviors.  They will have difficulty making eye contact and will be easily over-stimulated, as their brain is stuck in a permanent startle response.

If the autistic person cannot turn off their startle response, the obsessive person cannot turn off the “it is wrong” alarm.  The obsessive person can’t get rid of the alarm bell.

P is for Perception:

Visual perception is monitored in the occipital lobes, tactile perception is monitored in the areas of the parietal lobes next to the frontal lobe area and auditory perception is monitored in the temporal lobes.  Area 39 in the left hemisphere is responsible for assembling visual and auditory perception together with the ability to sequence in space in order to analyze language and mathematics in the development of higher thought.

The right parietal lobes are particularly important in the development of the sense of space.  Area 19 is responsible for our ability to see more that one image at a time.  Area 19 and 18 are important in the ability to distinguish one geometric figure from another.

The right temporal lobe is important in musical perception, in the perception of tone and pitch.  But, the translation of that sense of pitch into actual notation requires the participation of verbal areas in the left hemisphere.  Composing music, planning music, the performance of music is going to require the participation of planning areas and movement controlling areas in the frontal lobes.

An excellent trumpet player must be aware of the pressure of the instrument on fingertips and lips and hence will integrate kinesthetic data from areas 1, 2, and 3 with motor and premotor data in areas 4 and 6.  His perception of sound will require the use of areas 41 and 42 and area 22 for the analysis of that data.  

Q is for Question:

The obsessive-compulsive person is stuck in the question.  Their brain cannot shift out of the question mode.  They cannot turn off the alarm.  Hypochondriacs constantly scan their bodies for signs of trouble.  Alarm bells can extend to social situations and the fear of shame, the fear of looking bad in the eyes of others.  This stuck alarm bell can extend to fears and anxieties generating what we have traditionally called “neurotic tendencies.”

The caudate and putamen areas of the brain make up the striatum portion of the cerebrum.  With the cerebellum, they are associated with the basal ganglia that help the brain shift gears.  The caudate area helps the brain shift thoughts and the putamen helps the brain shift movement patterns.  Any kind of damage to the caudate area will generate obsessive behavior.

The cingulate gyrus monitors the fear response; the orbital cortex performs error detection activities.  When the orbital cortex detects a mistake it will trigger a fear response in the cingulate area and induce the caudate area to begin its obsessive activities.

People with attention and hyperactivity problems and with tendencies toward addiction may have genetic conditions, which affect the dopamine neurotransmitter causing a lack of attention, a lack of a feeling of reward, and balancing out of stress.  Dopamine problems also interact with the basal ganglia and can induce obsessive reward seeking behavior.

R is for Reading:

Failure of the last parts of the brain to develop to mature on schedule as a result of premature birth or genetic conditions can affect the ability to read.  Problems with the maturation of the temporal areas of the left hemisphere that process the awareness of the sounds making up speech can have a severe effect on the ability to read.

The best measures of these problems test the student’s ability to distinguish sounds, to remember sequences of letters and symbols, and to recognize written words and letters.  Secondary problems can be associated with the failure of the frontal cortex to develop properly or to function at high levels.  If the prefrontal cortex is not functioning efficiently it can affect the ability of the prefrontal cortex to store data to be used for prefrontal processing.  This can affect reading comprehension and is often seen in association with attention problems.

If the problem is simply one of the orientation of words in space, only area 40 may be involved, or areas 39 and 37 associated with the visual aspect of speech.  Short-term auditory memory problems can involve both area 37 and prefrontal memory storage.  Long-term memory for words may involve other areas.  Short-term memory is affected by the ability of the hippocampus to recognize new data.  Integration of reading skills requires cerebellum mediated muscle responses in the coordination of spoken and written response.  Also important are eye movement responses required for proper tracking.

S is for Speech:

Speech requires the efficient functioning on area 44 in the left hemisphere of the frontal lobes.  Areas 10, 46, and 45 support area 44 in the development of effective articulation.

Failure of speech can occur as a result of any part of the regions of the cerebral cortex that are the last of the cortical structures to develop.

Failure in area 21 will cause problems in phonemic hearing that will effect the ability to correct speech.  Failure in area 37 and 19 will cause problems in short-term memory and translation of written images into sound.  Failure in the area of 21, 37, and 39 will retard the development of naming and word association, and are 40 problems with affect the ability to sequence language units in conceptual space.

Failure in the basal ganglia and the cerebellum will cause the repetitions and the difficulties in coordination and smoothness of speech associated with autism and some forms of speech delay.  The initiation of speech, the articulation of speech is a product of the frontal lobes.

The frontal lobes also are responsible for planning and the initiation of behavior.

People that have behavior problems also often have oral language expression problems and temporary memory problems that affect language comprehension.  In these cases the dysfunction may be cause by the failure of adequate energy levels in the frontal lobes themselves.  This problem can be result of neurotransmitter failure.

T is for Time:

The temporal lobe stores autobiographical memory and the frontal lobe plans for the future and anticipates future events.  Timeline maps seem to involve the lower parietal lobe areas that handle sequences and calculations.  Unconscious rhythms such as heartbeat and breathing are handled by the medulla at the juncture of the spinal cord and the hindbrain.  The speeding up and slowing down of these rhythms and the cycles of the body in pursuit of its need are controlled by areas in the hypothalamus that monitor the sympathetic (excitement) and parasympathetic (relaxation) nervous systems as well as the pituitary gland (master endocrine gland).

The cycles of waking and sleeping are controlled by centers in the brainstem that monitor waking, sleeping, and dreaming.  The pineal gland seems to have some function in natural cycles.  The striated bodies control repetitive sequences of thoughts and actions; the cerebellum controls learned coordination of simultaneous actions.

The hippocampus constantly monitors information cycling through the brain looking for distinct patterns.  It will single out unique patterns for reinforcement during in dreams.  The hippocampus will flag data for attention.  Our focus on items that we are attending may be one source of our sense of the now and our frontal lobe ability to anticipate may combine with the temporal lobe record of the autobiographical self as the source of the past and future used to develop the left parietal personal timeline.

U is for Unusual:

This can frustrate these cycles and sequences and produce unusually conditions in the brain.  Problems in the cerebellum and striated bodies may prevent autistic persons from changing focus from self to others.  Problems in the putamen area of the stiated bodies may generate repetitive actions and problems in the caudate are may generate repetitive thoughts.  The result might be Asperger’s or obsessive-compulsive problems.

Dopamine problems may cause low levels of reward and problems in smooth shift of focus of attention.  This may predispose to trouble with compulsions and addictions or with hyperactivity and inattention.  When associated with low levels of activation of verbal areas in the neocortex, it may be associated with dyslexia, dyscalculia, and dysgraphia.

Failure to adequately activate the frontal cortex may result in antisocial and criminal behavior, in oppositional defiance and conduct disorder in children.  It may result in failures in oral expression and in reading comprehension and writing.

When the personality becomes stuck in patterns developing within the cingulate gyrus and the right cerebrum, the result may be anxiety, depression, paranoia and feelings of low self worth.  Stuckness in the left hemisphere temporal area may develop manic positiveness.  When a person swings wildly from the one to the other you get bipolar individuals.

V is for Visual:

In the primitive vertebrate brain, the hindbrain contains centers for processing hearing, the midbrain for processing vision, and the rhinencephalon extension of the diencephalon for processing smell and taste.  All that remains in humans are structures in the midbrain that control the eye muscles and the association of the cerebellum with the processing of data from the inner ear.

Vision in humans has moved to the occipital lobes of the cerebral cortex.  Area 17 receives the visual data and analyzes it.  Areas 18 and 19 are involved with processes like distinguishing a square and a triangle.  Area 39 supports the ability to see more that one object at a time and the association of images from vision with sequences in space.  Areas 37 and associate images with sounds.

Areas 19 and 7 in the right hemisphere are important in the geometry of space and in correct responses to tests such as block design, picture completion, object assembly, and test of visual-motor abilities.  Many of the tests developed to determine the ability to distinguish figure and ground and to reason with matrices are related to processes normally associated with areas 39, 19, and 7 in both left and right hemispheres.

Visual abilities contribute to performance intelligence measures.   Operations performed in areas 40 and 39 connect mathematical calculation to geometric association and seem important to mathematical reasoning.

W is for Writing:

Writing is primarily a product of the ability of the motor cortex and premotor cortex to develop the muscle coordination necessary to write or type.  Functions in area 44 that develop speech and in areas 10, 46, and 45 that support articulation and grammar, will also be important in written expression.

Editing may be supported by orbital cortex functions that monitor for errors and by planning and anticipation functions in the frontal lobes.  Short-term memory functions in hippocampus and frontal lobes may be important for the reading comprehension aspect of monitoring and editing writing for its ability to make sense to others.

Writing has a reading aspect.  Verbal function in the temporal lobes can be important.  Story relating functions and internal speech involving areas 20, 21, 22, and 37 may support narrative writing.  The logic of writing and written sequences may be supported by functions in areas 40 and 39.

Writing is a process involving all the newer cortical areas of the brain.  Good writing is a cooperative effort of frontal and anterior lobes, of inner space, inner vision, and inner ear.  The emotional aspect of writing, the poetic quality requires right hemisphere participation, including the right hemisphere areas 40, 39, 37, 21, and 20 that sense the emotional content of tone and sequence in written words.

X is for XX 

XX is the chromosome combination that makes for female.  Overall there is no difference between male and female in intelligence.  The male brain is sometimes slightly larger than the female, but that is compensated for by the thicker corpus callosum that often develops in females and the greater likelihood of the cooperation of right and left hemispheres in developing neural patterns.

Generally there are more exceptionally handicapped and exceptionally gifted male children than female children.  It is difficult to determine whether this effect is genetic or environmental.  Traditionally male children are given more opportunities to be active than female children.  This allows male children both to perform more brain stimulating activities and also to perform more behaviors exposing them to brain damaging accidents.

The female brain tends to show stronger development in the left temporal areas supporting language and the male brain tends to show stronger development in the parietal association areas supporting scientific and mathematical concepts.  Just how much of this is nature and how much is nurture may never be known.  The strong development of verbal abilities may sometimes mask the presence of other problems and it is possible that certain forms of dyslexia and inattention are under diagnosed in female children.

When puberty arrives a hyperactive or inattentive condition may suddenly appear that was actually there all along.

Y is for Y Chromosome:

A Y chromosome is what is needed to make a child a male.  Male children are much more often diagnosed as oppositional defiant, conduct disorder, inattentive and hyperactive.  They are more likely to have problems with the law, problems with addiction to drugs and alcohol.

In many cases there seems to be a problem with neurotransmitters.  Dopamine and serotonin may be affected.  Males with deficiencies in reward feelings and frontal lobe stimulation may deliberately seek dangerous and stress-inducing situations in order to self stimulate.

The right hemisphere focus that characterizes many children with oral expression problems tends to put the child in a depressed and paranoid frame of mind that supports conduct disorders and oppositional defiance.

Just being able to talk about problems will help end depression by bringing a left hemisphere focus to them.

A positive behavior substitute for a negative behavior is important in working with males with this problem.  Many male will improve when cognitive therapy is combined with reinforcement of positive behaviors.  Stress reduction and anger management training can be important tools.

Because males tend to emphasize paranoid right brain styles of relating, it is important to train males in expressing their feelings, in finding words in express emotions.  Keeping a journal can be an important tool.

Z is for Zygote:

The zygote is the result of fertilizing an egg and a sperm.  It carries genes from both the male and the female parent.  When genes from only one parent need to be present to express a trait, the gene is dominant.  When two genes are needed, the trait is recessive.  When a pair of genes from the male and female is the same it is called “homozygous.”  When they are different, it is called “heterozygous.”  Since the most effective genes tend to become dominant, the heterozygous condition is desirable because it suppresses less effective recessive genes.

Many times the heterozygous condition is superior because a blend of recessive genes creates a balanced middle of the road adaptation (balanced polymorphism).  We are always going to be homozygous for some genes and heterozygous for others.  We are always going to have some advantageous traits and some disadvantageous traits.  We are going to be adapted for some conditions and not adapted for others.  Genetics is a lottery that you can’t always win.  If you are lucky, you simply won’t run into the conditions in your lifetime that emphasize your weaker traits.

Strength and weakness is always relative.  All human traits have their environmental aspect and their mental aspect.  With few exceptions, even the worst losses in the genetic lottery are what you make of them.  Use your right brain to face the big picture, your frontal lobes to plan ahead, and your left hemisphere to find positive facts to focus on.

