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A NeuroEpistemological Look at Reading and Writing:
Reading as a Neurological Skill

In this essay, human brain development is understood as a maturational process that may be appropriately or inappropriately affected by the moment to moment experiences of the life process and the settings and circumstances permeating those experiences.  In this view of experience, what we call human growth and development refers to dependent processes that share and support the organization and emergence of expressive language and thought.  Consciousness comes to life from the interconnectedness of language and thought and the brain-body organization that senses and knows the world it is part of.  The matter of how one best learns to learn, the epistemological study of how and what one knows, and the refined question of this essay, how can teachers support and stimulate language development in brain-compatible ways, require a study of these phenomena set within a matrix of variables.  The phenomena and their variations are introduced and suggested practices are elaborated.
A number of years ago, a professor told me that the “problem” with language study was that language is so natural.  Hundreds of generations have trod the earth since human beings first communicated in hums, buzzes, and clicks.  From a neuromolecular perspective, we have developed into a species with a sophisticated language that appears to be instinctive (Pinker, 1994).  The subtitle of Steven Pinker’s book is How the Mind Creates Language.  To elaborate this position:  while children do learn language instinctively the urge to learn it is a develop-mental state that is somehow telescoped into other growth stages.  While research on this problem continues, we know that children learn a vocabulary at a surprising rate as they are “learning” to talk.  Studies show that the “on-loading” of language precedes the development of increasingly complex thinking and reasoning.  Given this sequence language precedes thought.
The articulation of this position emerged early in the last century (1916) when Ferdinand de Saussure, a Frenchman, gave a series of lectures that would become the foundation of modern linguistics study.  The lectures, Course in General Linguistics, were published in 1959.  Though this literature is dense and complicated, neuroscientists have studied Saussure’s work as a starting point for thinking about the brain and its language.  The distinctions he gave between spoken and written language are especially important.  Benjamin Whorf (1955) and Lev S. Vygotsky (1962) further informed those of us studying the relationship of language and thought.  Whorf insisted that language precedes thought.  This is the position to which I subscribe.  Vygotsky proposed that an inner language emerges as we begin to predict the consequences of what we say to others.  These early understandings of the interconnections among language development and thinking are the bases for many other permutations of this position discussed in the fields of linguistics, neuroepistemology and neuroscience.  

More recently, educators are coordinating instructional issues relating to language development and thought within a larger matrix of practices called brain compatible learning.  While this may be a new referent, antecedents are found in the child study movement inspired by Johann Amos Comenius, Jean-Jacques Rousseau, Johann Pestalozzi, Friedrich Froebel, G. Stanley Hall, John Dewey, Maria Montessori, and Jean Piaget among many more.  The collective thinking of this movement, that began more than three centuries ago, addressed learning as a developmental process.  Today we know that most if not all learning is related to developmental stages of brain growth and refinement.  
The modern child growth and development study movement began nearly a century ago with a small group of educators who became interested in the general health of children.  It became evident to them that physical condition and environment affected learning capability.  The startling results of the ANGCT (Army Navy General Classifications Test) given to all recruits who entered the armed forces during World War I were of particular interest to these researchers.  Those who came from the most abject health conditions were reported to score far below the norm on that test.  There was no longer a question about the devastating effects of poverty on intelligence.  In fact, those data were so profound that it led the United States Department of Agriculture to start the most ambitious and comprehensive feeding effort in the world.  Known as the “School Lunch Program,” health joined reading, writing, and arithmetic as an essential building block for learning.
A critical aspect of the brain-compatible learning matrix is to work from a model where developmental stages are understood chronologically and interrelated with environment and experience also.  While today’s educators are acquiring much more sophisticated knowledge about child developmental stages and the learning process; a child’s “stage and development” is surprisingly often overlooked as a cause when diagnosing learning problems.  There is sufficient evidence to suggest that the brain is susceptible to environmental factors that specifically stimulate growth and development related to learning.  While all of the intricacies of this process are not yet known we do know that some environmental factors inhibit learning by suppressing “natural” brain development.  Stress, an “umbrella” term that describes a host of brain responses, is the most prevalent among these.  The brain responds to stress by “overproducing” chemicals that cause the brain to prefer survival concerns over those of knowledge acquisition.  Some stress factors are well known.  Fear, danger, loud pervasive noises, threats, and a myriad of conditions stimulate flight responses in the brain.  Cortisol, a neurotransmitter, is produced in response to fear.  That chemical not only suppresses synaptic development (the communication network of the brain) it actually destroys otherwise healthy cells.  Cortisol is implicated in degrading cells over long periods of stress to the place that the brain develops a condition sometimes referred to as “organic brain syndrome”.  Negative self-image, performance difficulties, and social inadequacies are some of many other conditions often implicated in stress-related learning problems.  However, it can be assumed that the first educational casualty of a stress-laden environment is language development.  
Since I argue that language and thought are interdependent and coexist in a relationship termed consciousness, I believe that it is critical to attend to factors implicated in the suppression of language development.  Why?  We confront the world by engaging experience with and through our consciousness and deficits in consciousness (hitherto deficits in language and thought) may misshape experience and ultimately the world.  The negative consequences attached to the suppression of language development relative to the formation of consciousness require our earliest and strongest intervention.  The core of all human experience is language.  Vocabulary is the vehicle upon which thought rides.  Thought is proportionately liberated with a strong vocabulary base; in fact, it is reasonable to suggest that language acquisition and memory are what allows us to participate in the human drama.  Therefore, professionals concerned with issues of mental acuity must be equally interested in the study of language as language is the medium of thought.  Language is a whole brain activity.  When gesture is added, it is a whole body experience as well.  The speech mechanism, auditory stimulation and interpretation, memory, reflexes, visual perceptions, and imagination are only part of the chorus of consciousness necessary to approach the study of language and the brain.  Studied well, each of these topics requires separate treatment as they relate to knowledge acquisition.


What can teachers do about these concerns?  Teachers can practice educational activities with their students aimed at moderating stress factors and contributing to healthy brain growth and development.  Of particular importance are kinetic activities like dancing, balancing, running, skipping, and coordination exercises.  While these activities may appear simple and childish to older children; they are, in fact, critical to healthy brain development.  Sharon Promislow’s wonderful book, Making the Brain Body Connection, offers a fine menu of such activities accompanied by simple justifications and explanations.  There are similar books available but this is the best one for physical/kinetic skills development.  It should go without saying that there is no substitute for well-grounded physical education programs that are developmental, rather than solely competitive. 

There are, of course, other essential activities beyond motor skills practice.  Brain plasticity, the ability to be adaptive, is an especially important characteristic of the developing brain.  Children ought to be encouraged toward learning activities that a) gradually become more complex, b) offer sufficient “time” to confirm task competence levels, and c) and provide controlled stimulation.  Some video and computer games have these features, but frequently this media over-stimulates the senses.  Successful and rhythmic experiences with mazes, puzzles and even logic problems in a developmentally scaled process can positively contribute to neuro-pathway (memory) development and synaptic (communications) growth. 

Acquisition, interpretation, integration, and recall are each aspects of acquisitional brain function.  Each aspect of the learning process is a sophisticated brain operation that requires harmonious interaction among several brain segments.  Special attention must be given to the sensory system’s role in that process.  If the sensory system is unhealthy or partially functioning, bits of information are not collected (perceived) or are poorly expressed to places in the brain for integration into “appropriate” cell clusters.  Research studies show that many more children have degraded sensory systems than previously suspected.  Hence, more research attention is being focused upon youngsters with substandard diets, poor exercise habits, and those living in high-stress environments---including their time in school!  These conditions, common among children from under-resourced homes, are becoming more prevalent in economically privileged environments, too.  Teachers frequently do not consider these sorts of physical and environmental problems when organizing instruction.  Underperformance in the classroom follows poor health practices; therefore, schools need to provide quality physical education programs and frequent screening projects to assess physical and emotional health.  Low-performing children given orange juice thirty minutes before intensive study demonstrate positive learning results for every child.  Ostensibly, it was hypothesized that the children’s underperformance was related to inappropriate amounts of glucose.  This condition is expected in 8.5 – 12.5% of the population of children who are under performing.  This conclusion is consistent with studies of glucose and memory ratios (Fisher, et. al, 2002; Korol, 2002; Benton, et. al, 2001; Kennedy & Schloey, 2000) but requires further study.  The evidence is strong enough to recommend that teachers on the local level ought to be doing their own observational studies.  

Paul Bloom (1994) reports, as does Richard Allington (1980; 1995), that the factor that improves reading more than any other is practice.  Children who read more, read better.  Questions about vocabulary expansion, the quality of reading materials, assessment, and many other matters must be examined also.  The bottom line is that children who are involved in high-volume reading and writing projects perform better than children who are not.  Appropriate practice does indeed improve skills.

Sensitizing children to the lives they are experiencing is also critical to brain development.  John Dewey often referred to the miracle of the shared experience.  Having children, all learners for that matter, bring their experiences into the learning process is brain compatible.  It is from this belief that efforts to make school relevant to the experiences of the child have arisen.  As we become test-crazed, that quality is diminished in favor of transmitting general knowledge.  The fact is that there is both general and specific knowledge and general and specific ways to know.  Knowing is personal and person specific.  Regardless of the similarities of our lives with others, we all experience quite different realities.  And that may well be the majesty of life experience.
Notes
· It is important to note that memory may be one of, if not the chief element in brain appropriate reading.  Care must be taken to optimize the development and application of memory experience.  Comprehension, vocabulary enhancement, concept integration, and fun are dependent on recall.  To understand how memory is posited in the brain and how it is organized to “make sense” and logic is a very complex brain skill.  To know about memory is to know.

· General motor competence, smooth eye movement, and vestibular immaturity may directly affect reading and writing.  Being able to run, hop, skip, jump, and balance are critical to vestibular maturity.  Studies show that physical mal-coordination may be emblematic of nonintegrated hemisphericity (right and left brain specialization).  

· There are gender differences in the acquisition of knowledge and the performance of skills.  Most of these differences are found in the sensory system.  Young male children appear to have a maturational hearing loss.  Both Paul Bloom and Steven Pinker report that boys are late in developing vocabulary competence due to auditory suppression and loss of high-pitched tones from the period of zero to seven years of age.  Voice tones usually used to speak to infants are often not heard by the male child and substantial vocabulary is not acquired.

· Reading and writing are sensory skills.  These skills require harmonious competence of the sensory system and immediate accurate recall.  There is no question that the suppression of reading and writing skills among children from under-resourced homes and schools is partially the result of undiscovered physical and/or emotional disabilities.  These can range from problems of sight and hearing to unstable emotional environments.

· Since reading and writing fall in the category of skills, some deficiency could be attributed to the lack of practice.  Nearly every skill is enhanced by appropriate, routine practice---both monitored and independent.  A traditional mantra says the brain is not a muscle.  It is not.  Yet, it does benefit from rhythmic, positive and sustained practice.

· In some cases, research suggests that a complication in the instructional process results from requiring that children apply word attack skills to words before they know what the word is that they are trying to identify.  Confusion is most likely to occur when the child initially identifies the word incorrectly.  Studies suggest that if the word is misidentified the misidentification that results has recall ability equal to that of the correctly identified word.  In other words, one may efficiently learn something wrong, well.
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Glossary

Acquisitional Brain Function---The processes by which the brain encodes and expresses memory.

Brain Plasticity---Structural changing of the brain. 

Cortisol---A neurotransmitter associated with adrenal cortex.  It is the “self starter” hormone produced prior to waking alerting the body to activity. 
Vestibular System---Termed the sixth sense; the physical structures enabling the human organism to achieve and maintain balance and body and spatial awareness.[image: image1.png]
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