Introduction
Psychology of Learning with Applications
The study of the psychology of learning will begin with goals of learning and teaching.  These goals share these characteristics:

· They are desirable from the standpoint of the liberating educator and undesirable for the social regulator.

· They are discussed by the cognitive psychologist, and are found to be subject to environmental considerations.

· They appear to be sufficient for helping almost any child to learn, recall, and apply, and to desire more learning.

Goals identified thus far are


Learning & Teaching Goals 

I. Development of Verbal and Visuospatial Potential (“intelligences”)

II. Initial Learning: information, skills, processes, understanding

III. Recall 

recall strength: speed and accuracy

“memory”: always there, but often difficult to access 

IV. Application 

discovery, critical thinking, creativity, problem-solving 

V. Associative Networks 

for meaning, understanding, application  

VI. Generalization and Discrimination

VII. Affective Goals 
confidence, curiosity, persistence, self-esteem

Goal I: To establish strong verbal readiness (potential) and visuospatial sense.

Verbal readiness is potential to learn to speak a common language correctly, and to read and write.  Verbal readiness begins with exposure to correct, spoken language.  The child with a home environment rich in correctly spoken language will gain more in school at a faster rate than a child without that environment.  Reading will be learned faster.  Deficits in home environment often occur as a result of problems in family history, and deficits in academic achievement tend to be transmitted culturally as a result.  
In-born inclination to speech is shown by children deprived of language; such children invent their own spoken language.

Visuospatial sense is defined by many as ability to mentally rotate a two-dimensional drawing of a three-dimensional object.  This ability is also developed by a variety of environmental influences, and is linked to success in mathematics and science.

Other “intelligences” such as mathematics “aptitude” have been claimed and may exist, but (1) such as mathematics ability is linked closely to verbal and visuospatial development, and (2) development of verbal and visuospatial potential seems sufficient for success in school.  


Goal I is thus established.
Goals II-III-IV are the core of cognitive psychology in the modern era (since about 1980).  These goals are closely related.
Goal II:   Initial learning.


Initial learning occurs at least subliminally with very little effort.  Any sensory input contributes to learning.  Teachers are interested in communicating new meanings with each lesson, and new meaning is surprisingly difficult to accomplish in one session of any length and complexity.  Both teacher and students may feel satisfied that new learning has taken place completely at the close of a standard lesson.  Limits on attention loads, however, prevent communication of a complete set of details, and connections to prior knowledge, at the level of the teacher’s understanding and concept development.   


One critical aspect of new learning is the reactivation of teaching input after time and other input have deactivated the meaning of the new lesson.  Good teaching practice, then, includes a brief Tuesday revisiting of Monday’s lesson, and revisiting Monday’s lesson again even more briefly on Wednesday, and so on, as needed.
Teachers who use ongoing review as an efficient way of completely enabling comprehension of meaning will see many initial-learning lights go on during the second and third encounter.  Only then can out-of-class review assignments be depended on for accurate recall and synthesis.   

Another critical factor involved with initial learning is organization of the input.  Outlines and visual schemes (charts) based on meaning, and audio schemes (poems, songs) make a stronger impression than information that is presented more randomly.


Finally, the level of information processing required of students is important.  If students only watch or read, information tends to be processed mildly.  If students convert audio or visual inputs to written summations, deeper processing occurs, and even more deeply if they are asked to recite what has been learned.  Even deeper processing occurs under circumstances to be described later. 


Of paramount importance are these principles: with time, forgetting (extinction) occurs, and with further learning, confusion (interference) occurs.  These natural confounders of learning occur no matter how well a new lesson is learned.  

Goal III: Recall after deactivation; synthesis of new learning with old.


Memory, per the psychologist, is always there to some extent, as recognition and relearning experiences demonstrate.  Memory can’t always be accessed voluntarily, however, which is what distinguishes memory from recall.  For learning to be useful for application and further learning, the learner must be capable of voluntary recall.  Being able to pronounce a word or remember a classification system in science when prompted is not sufficient.  Students should be able to recall voluntarily while hanging upside down, under water, at midnight, with one hand tied behind the back, so to speak.   

Three agencies enable recall: association, review, and stress (in benevolent degrees).  Of the three, only review will enable recall to continue after time has passed and further learning has occurred: associations are forgotten or confused, and the benefits of stress also tend to diminish with time.  
According to reports of those who grew up on other continents, teachers worldwide open every class for every discipline and grade level with a rapid oral question-and-answer review, This review can include everything from basic recall of facts to review of unifying questions, and may or may not be related to the day’s new lesson. 


Recall by association can be supported by classroom posters of organizing schema.  When routine student recall has been enabled through exercise, recall should be exercised under stressful conditions, such as volunteer recitation or work at the chalkboard or other display.  What is done under the gaze of peers is remembered better than what is done privately.  Successful recall on cumulative exams and quizzes is among the deepest of processing, as is recall that contributes to creativity, discovery, critical thinking, and problem-solving.  


Recall strength is measured in psychology by speed and accuracy.  Such strength minimizes the drain on attention that a struggle to recall requires, and frees attention to absorb other experience.  In short, automaticity of basic skills enables higher thought on one hand, and does not preclude student understanding of basic facts on the other hand.  The higher thought may include synthesis and application.
Goal IV:  Application of learning to new situations, including discovery (science), appreciation of foreign cultures (social studies), creativity (visual and performing arts and writing), non-standard problem-solving (mathematics), and critical thinking.


Enabling students to appreciate and strive to meet these “pinnacle” experiences involves strong background (domain) knowledge, teacher modeling, strategy suggestions, required initial efforts, encouragement, and incubation periods.  

Students particularly need to be challenged to develop and express hypotheses, and to find ways to test hypotheses with accuracy.  Nearly every story, poem, historical account, or scientific development can be divided into three or more parts.  On a given day, students are exposed to the first third.  Then they can be required to summarize and hypothesize: what will happen next?  On the following day, the first third and the hypotheses are reviewed, and the second third is revealed and connected to the first third, with another set of hypotheses generated as a result.  The last third is revealed on the third day after the first two days are reviewed.  Each day also includes work on material started earlier and finished later.

Goals V and VI go to the very heart of all learning, at the initial stages, for recall, and for applications, and at every stage of life.  In some situations, it appears that the two goals are the same, and impact of one on the other is certain.  But the distinctions are important.

Goal V:  Generalization and Discrimination: ability to generalize similarities in varied instances, to discriminate between varied instances, and to describe these observations verbally.  


Any exercise in classification is an exercise in generalization and discrimination.  Such exercises include identification of parts of speech, geometric shapes, historical events, government processes, and biological specimens.  Good definitions involve telling what something is (generalization) and why it is different from others in that class (discrimination).  


Generalization and discrimination are natural processes that contribute to the human tendency to sort and then to rank order.  Generalization and discrimination must be conspicuously exercised in various academic domains.  That this goal can be exercised is one feature that distinguishes it from the next goal, which is a feature of brain organization.

Goal VI:  Associative networks.  An associative network (NEE concept node, A.K.A. “mind map”) is a system of connections between mental representations of a person, place, thing, word, or idea, that prime one another to higher activation levels via similarity of meaning (lad/boy), of visual representation (dig/dog), or other association (cat/dog). 


The concept of cat is associated with a written word, a spoken word, images, experiences, cat noises (purr, meow, growl, etc.), kinds of cats, global categories such as animal that include cats, the word “dog”, certain smells, and more.  All of these elements contribute to the associative network connected with the idea of cat.


When something new is encountered that relates to cat, such as a first encounter with the existence of “ocelot”, the entire network connected to “cat” is activated, and “ocelot” is added in appropriately.  Likewise, if something related to cats is encountered while a person is taking an exam, the associative network is activated in the mind of the person, and ideas related to cat can be involved in understanding and responding to the question.  


For reasons of performance in school and in life outside of school, then, the associative network relating ideas together is at least as important as understanding the ideas themselves.  (Note that the individual ideas themselves are still important.)  

Cognitive psychologists define meaning, understanding, and concepts as associative networks.  It may be surmised that the associative network goal is among the most important in this inventory of seven, given the power of associative networks to enable further learning and applications.       

These principles also apply:

· The functioning of an associative network is aided by recency of reactivation and by frequency of reactivation.   
· Associative networks grow naturally under conducive conditions; they are also aided by visual and semantic schemas provided by such as teachers. 

Goal VII:  Affective outcomes (confidence, curiosity, enjoyment, effort)


Affective learning refers to what a student obtains emotionally from learning experiences.  If affective learning is positive, the student sees himself or herself as capable of learning a particular subject, that the subject is worth learning, and that putting forth the effort to learn more is good.


Evidence is that if the other six goals are met, the seventh is a natural outcome.  It appears that the human mind is universally attracted to experiences that will provide successful learning, and is repelled by experiences that provide no learning.

Among this evidence is the report from the Oklahoma City High Schools in 1983 that students were voluntarily enrolling in upper-level mathematics and science classes, in courses that were not part of minimum requirements, in higher numbers than what was normally expected.  The increase was 20% for both upper-level science and upper-level mathematics classes.  

At the end of the 1983-84 school year, the trend continued, with another 18% increased in the same enrollments for 1984-85, above those seen in the prior school year.  The only discernable difference was that in 1982-83, first-year algebra students had been taught from a textbook using a practice structure that was conducive to recall of individual topics on one hand and to the networking of associated ideas on another hand.
Similar results were reported in suburban Chicago and Dallas.

Each of these seven goals merits a separate chapter of its own.  Before such discussion occurs, several points should be raised and clarified.  
First, there are guiding questions that motivate a reader’s interest in these pages.  Second, there are good and bad kinds of repetition, and the word is ambiguous and unhelpful in discussions of learning.  Third, the matter of involuntary attention deserves discussion, as it underlies everything that occurs in learning of all kinds.  Fourth, what is the source of the writer’s confidence in the ideas espoused here?  Fifth, what are the writer’s credentials and worldview?  Sixth, what are the implications of implementation of the ideas contained herein?    

First, two guiding questions help teachers in the USA and Canada to focus on what really happens to students with standard schooling that follows standard textbooks.  

1.  If you surprised your students with the same exam that they took six weeks ago, how well would they remember?

2. If students don’t remember what they learn, why have school?

The second question can be answered.  Some see schools as a way of stratifying society along lines of class.  For them, schools should convince the vast majority of students that they are inherently incapable of achieving any more than what their parents achieved.  Schools should keep most people in their place, and should be staffed with teachers who lean on natural-“gift”, pessimistic theories about individual difficulties.  By contrast, teachers familiar with the classroom potential of cognition principles are optimistic, seeing opportunities in classroom environment to help children achieve above real or imagined constraints of history. 
Second, there is a good kind of repetition that is used in most schools, but mostly by those teachers whose students perform in public.  These teachers are the athletic coaches and the drama, music, and dance teachers.   A successful basketball coach has a daily routine of individual and one-on-one drills, and scrimmage to fit everything together.  Every day, after practice, every player is better and knows it (and enjoys the feeling).  Yes, each two-hour practice has a few minutes devoted to embellishment on something already polished (new ideas), but the bulk of the practice is a cumulative review routine.  This kind of repetition is needed for a successful coach of athletics or theater or fine arts; otherwise, learning does not occur at a noticeable rate, and the coach is replaced.
For this reason, we must separate successful repetition from the kind of repetition that is worthless at best.  The key, say the cognitive psychologists, is reactivation (even briefly) after deactivation -- actually, many deactivation-reactivation occurrences.  The benefits are many and profound, as shall be seen later.  
The term deactivation refers to the diminishing of involuntary attention to a fact, idea, or process.  When children leave one topic or classroom and move on to another, attention to the first topic is replaced by attention to the next.  Hours later, a teacher may see a student at a grocery store and ask, “Do you remember what we did today in social studies?”  The response will be slow in coming and is likely to be incomplete at best.  The response may directly or indirectly convey another message: “Get away from me with that question!”  The day’s lesson has been deactivated.  When the child does homework, consulting notes and class examples, and successfully proceeds, a level of reactivation occurs.  Consultation with classmates on the telephone or email, or in person before school the next day, also constitutes reactivation.  None of this reactivation reaches the level of the teacher’s presentation, but, so long as it is accurate, it is good.
For now, here is the correct and useful clarification of the terminology.  
All practice involves repetition.  
When knowledge is exercised repeatedly with no deactivation between exercising, what occurs is massed practice (psychological term) or drill (popular term).
When knowledge is reactivated after deactivation, for recall and exercise, what occurs is distributed practice (psychological term) or review (popular term).    
In layman’s terms, drill is focusing on one new tree each day without the child ever seeing how the trees fit together to make a forest.  Distributed practice involves revisiting old trees of prior days’ focusing and the forest relationships between.  An idea classroom features this cumulative practice, with some attention to a new tree each day.  Recall is practiced, as is generalization and discrimination.  Associative networks are created and strengthened.  See Figure 1.
Clarification of the Term “Repetition”
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Figure 1.

Third, involuntary attention is an issue that arises in many experiments and discussions in cognitive psychology.  An attention model from the 1980’s (Glass and Holyoak, 1986) will suffice to show a few critical ideas.  First, the reader should note how much psychologists have been able to uncover concerning what happens before a person is conscious of sensory input.  This alone should impress the reader with the ability of cognitive psychologists to design amazing experiments.  

Next, note that some unattended inputs (such as those implying danger) go directly to the brain, so that reflex reaction can happen as rapidly as possible.  Finally, note the comparison step, where the mind attempts involuntarily (before executive decision) to compare input with prior experience.  This is a factor in why familiar input will grab involuntary attention more strongly than novel input.

That familiarity will arrest involuntary attention is a principle that every teacher can use.  Other such useful principles involve gaining involuntary attention by way of schematic organization (such as charts and outlines) and by challenge.  More will be said about the how and why of involuntary attention later, including the problems with load limits.  Involuntary attention is also arrested by exposed skin, but this writer has never seen how this can be used to usefully engage attention for learning school subjects.  
Attention also has load limits, like the weight limits on a rural bridge, or the amperage limits on an extension cord or a building’s circuitry.  The electrical analogy is a very good one, by the way, as much of what occurs in sensation and thought involves electrical impulses of nerve cells.  The load limits of attention impact many aspects of learning, including why liberating psychologists have a negative view of block scheduling.  

An important learning principle (The Making Sense Principle) emanates from attention issues: the mind attempts to make sense of inputs.  One aspect of this effort is the perception system, which is able to make the mind see round when typically imperfect visual systems see less than round.  The mind merges the tactile history of roundness with visual input and provides the perception of roundness.  The importance of this fact is tremendous.

One popular phenomenon of the Making Sense Principle was called Alternation of Attention, and is applied to “ambiguous drawings” such as the Penrose Triangle and the Space Fork (AKA three-stick clevis or blivet).  The mind makes one kind of three-dimensional sense of one portion of the drawing, which is then contradicted by the sense made of another portion of the drawing.  See Figure 2.  

Figure 2.
Mental representations of words, pictures, ideas, sounds, and so on exist at varied levels of activation in the mind.  Ideas are networked together by meaning, spelling of words, experiences, and so on.  Glass and Holyoak used the example of “cat.”  The word cat is linked to kitten, lion, tiger, jaguar, and dog, and to how cat fur feels, various individual cats that a person has known, litter box smell, sounds that a cat makes, and so on.  When the word cat is mentioned in conversation or is read, all such associated ideas experience an increased degree of activation at an unconscious level.  Such activation can be useful to learners, to those attempting any kind of application, and to a student confronted with novel test items.  Associative networks are important goals because activation is spread to connected ideas.  

Meaning, understanding, and concept are defined for the cognitive psychologist in terms of associative networks.  When a student understands the meaning of concepts such as verb or fraction, the student’s mind has well-developed associative networks for such ideas.  When “fraction” is mentioned in a science or business class, or in novel form on an exam, a well-developed network of related ideas is activated and becomes ready for comprehension and correct response.          
Fourth, what are the writer’s credentials and non-credentials for offering these ideas?  It seems reasonable that the writer should be a cognitive psychologist, preferably one who has done much collaborative research with professors of teacher training.  


One could wish.  Cognitive psychology as a respectably scientific field has only emerged in the last 20-25 years.  Many fine and varied (but confirming) experimentation has been enabled by new instrumentation, such as EEG’s, FMRI’s, and precision timing and eye-movement machines.  Principles have emerged that educators and parents could use to improve the training of teachers, the education of children, the rate of burying mistakes of the past, and the general good of society.  

Instead, cognitive psychologists seem to behave analogously to Magellans with new boats to sail in and many new worlds to explore.  Busy with wonderful new experiments and ever-more interesting and detailed issues, they seldom “write home.”  On another side of the campus, professors of education appear to be content with files of biographies of theorists, and fine-sounding but discredited theories about age-dependent developmental stages, brain hemisphericity, learning styles, and other individual differences.  

Meanwhile, the guiding questions are ignored by teacher trainers.  One of the most conspicuous features of the standard classroom in the USA and Canada is not individual differences but a common similarity: the pervasiveness of student forgetting.  Student forgetting is an issue that the cognitive psychologist can help teachers address.  An informal survey by this writer, however, showed that the cognitive psychologists at universities in the USA have no contact with colleges of education on their campuses.           
This writer, on the other hand, has operated otherwise.  Beginning with a research dissertation in 1980, this writer began a search for answers to “What have psychologists found that should be employed in classrooms to the benefit of students and their teachers?”  The search began with journals, wherein was found only one principle: distributed practice (ongoing review) is superior to drill for student achievement.  
The Planning, Research, and Evaluation Department of the Oklahoma City Public Schools employed some learning psychologists 1982-85, who became involved with the search.  The Matthew Effect came to light.  This and the following 15 months with Saxon publishers also afforded many hours of contact with teachers who were conducting similar searches for better ideas (such as cumulative exams) than what most colleges of education provided.  Good and bad examples of the latter will come later.  
Two psychologists at Northwest Missouri State University patiently answered questions from 1987-93.  After 1993, the search turned to applications, as it seemed that a fairly full contingent of principles was in hand for improving initial learning, recall, and application.  Efforts turned to implementation in schools. 

The search was clarified again in 1998 at Southern University, where the genesis of a new Ph.D. program included a course in cognitive psychology.  The cognitive psychologist who had agreed to teach the course had left by the time the program began, so an experienced professor of educational psychology taught the course, but gave a course in educational psychology instead.  It then fell to this writer to teach the correct course, having enlisted the support of two cognitive psychologists at Louisiana State University to answer questions of instructor and class as the course progressed.

Beginning with that course, this writer has taught courses with “Cognitive Psychology” in the title five times, with the course textbook authored by one or more cognitive psychologists.  These authors include John Anderson (Carnegie Mellon), Arnold Glass (Rutgers), Keith Holyoak (UCLA), and David Klahr (Massachusetts Institute of Technology).  Through many questions and efforts to define terms, these men, Jason Hicks (LSU) and Lynn Reder of Carnegie-Mellon have provided support, although their primary interests are (as they should be) their own explorations and the development of more explorers.  Much of what teachers use to improve their classes was more prominently discussed in the 1985-1990 era of cognitive psychology, and the field has moved on to more technical details since that time.

A part of this experience has been filling in some gaps since this rich early era.  It appears from the most recent books that all students of cognitive psychology know what is meant by terms like associative network and information processing.  These terms and concepts like attention load limit were used or implied often in the recent books, but definitions were lacking.  This writer bravely invented definitions and inquired about the accuracy of same, as well as the validity of the list of principles that seemed to be confirmed by some aspect of nearly every chapter, and bravely sent these to the authors and other cognitive psychologists.

As information processing is vital to understanding many learning principles, and is commonly misrepresented in teacher training textbooks, a discussion follows.  

The popular approach to cognitive psychology has been described by the authors of two widely-used textbooks as an information-processing approach.  Explanation is needed.  Dr. Jason Hicks of LSU has once again helped verify this clarification, and that this clarification fits precisely into the basic outline of the psychology of learning.  

Whenever there is sensory input, the mind attempts to form a representation.  This is the most basic information processing.  When the mind attempts to change the form of the representation, this is deeper processing, particularly when the new form is the person’s own speech.  When the person attempts, and succeeds in, retrieval of the input after attention has lapsed, deeper processing occurs also.  When this retrieval succeeds under stress, such as an exam or public recitation, or in a creative application, very deep processing occurs, as when the mind synthesizes several representations.   

The intent here is not to emphasize information processing, but to tell what is meant by the term.  The “educational psychology” textbooks are long on theories and short on science, and present information processing as a theoretical model or viewpoint, which is not correct.  

The cognitive psychology textbooks, on the other hand, are long on the scientific details of information processing but do not give a cogent summary.  (These books likewise fail to summarize well on cognitive load, for which there are definite limits.)  The idea of an information processing model appears to be an effort to organize basic findings of cognitive psychology.  Again, the details are scientific.  The outline in Figure 3 is not to be misconstrued as a theoretical model. 

The writer’s world view had its genesis in a strong upbringing in the Mennonite Church, featuring evangelical fundamental Christianity with doctrinal attention to the Sermon on the Mount.  When tornado or hurricane or earthquake disasters occur, three groups get past the National Guard: the Red Cross, the Salvation Army, and the Mennonite Disaster Service.  Some might argue that the current state of public and private education in the USA and Canada is worthy of some similar post-disaster attention from someone.


I.  Perception, initial learning or encoding


A.  Subconscious awareness


B.  Coding: formation of representation in the mind


C.  Recoding: changing representations, as from auditory  



to speech or visuospatial; shadowing

II.  Memory, recall, synthesis


A.  Development of memory traces; rehearsal


B.  Strengthening memory traces


C.  Discrimination/accommodation of new learning with old


D.  Formation of associations; concept development

III.  Applications:  critical thinking, creativity, problem-solving, 

inquiry, discovery


A.  Regenerating, recoding

B.  Reassociating, identifying new associations (classifications and 
relationships)

C.  Finding or creating new analogies  

Figure 3.  Outline of Information Processing (not a model)
Also in this world view is the adage (part of the old YMCA World Service) that if you give a man a fish, he eats for the day; if you teach a man to fish, he eats for a lifetime.  Some “compassionate conservatives” see this as a primary distinction between themselves and liberals, but few actually try to help with the teaching/learning process.  William F. Buckley is a notable exception.  
In this writer’s view, offering “Vouchers” does not provide teachers with the specific, useful ideas that improve what goes on in the mind of the child.  Neither does “more money”, and for that reason, implementing the principles espoused here is not a function of politics.

Longfellow’s “Whatsoever thing thou doest to the least of Mine and lowest, that thou doest unto Me” is a paraphrase of “Hungry, and you fed Me; naked, and you clothed me; sick, and you visited me” that helps invite an updating: “Useless, and you enabled me; academically discouraged, and you restored my confidence.”  This enabling and restoration is well within the range of every teacher who understands any measurable portion of this book.  This, too, is part of the worldview here.

Add to this Jefferson’s Credo:  “I have sworn eternal hostility against every form of tyranny over the mind of man.”
Add also The New Colossus, the end of which is probably more familiar that the beginning.  That beginning and the title refer to the Colossus of Rhodes, one of the Seven Wonders of the Ancient World.

The New Colossus

by Emma Lazarus

Not like the brazen giant of Greek fame

With conquering limbs astride from land to land

Here at our sea-washed, sunset gates shall stand

A mighty woman with a torch, whose flame

Is the imprisoned lightening, and her name

Mother of Exiles.  From her beacon-hand

Glows world-wide welcome, her mild eyes command

The air-bridged harbor that twin cities frame

“Keep, ancient lands, your storied pomp,” cries she

With silent lips.  “Give me your tired, your poor,

Your huddled masses yearning to breathe free

The wretched refuse of your teeming shore.

Send these, the homeless, tempest-tossed to me.

I lift my lamp beside the golden door.”

Finally, from Carl Sandburg’s The People, Yes
 from The People, Yes
by Carl Sandburg

The steel mill sky is alive.

The fire breaks white and zigzag

shot on a gun-metal gloaming.

Man is a long time coming.

Man will yet win.

Brother the world over may yet line up with brother.

This old anvil, the People, yes,

This old anvil laughs at many broken hammers.

There are men who can't be bought.

There are women beyond purchase.

The fireborn are at home in fire.

The stars make no noise.

You can't hinder the wind from blowing.

Time is a great teacher.

Who can live without hope?

It must be added emphatically that not everyone agrees with this world view.  Whether it was segregated housing or Jim Crow laws that were abolished, changing such laws did not change many attitudes.  So now there are school policies that do at least as much harm to individual human potential and human relationships, and across historic divisions of race and gender, as sexism and racism ever did.  In other words, lousy schools can turn children of nice parents into troublemakers, dropouts, petty criminals, gang members, drug pushers, pimps, and prostitutes.  

Mennonites, with Quakers, were early abolitionists.  That part of John Brown’s soul goes marching on.  But the chains that need to be broken today are not the visible iron that can be readily seen and despised.  One of the subtexts of this work will be to make the new chains visible, and to arm the reader with a space-age, over-ground railroad, and a better compass than the drinking gourd.  The reader will know how to build a path to the kind of freedom that an educated person enjoys.     
Last, what constitutes the ground upon which this work stands?


Three criteria are claimed for most ideas presented here.  If a fourth (and more) could be found, more would be listed here.  


1.  Does the new practice satisfy principles of learning discussed in cognitive psychology textbooks?  In the instance of the superiority of distributed practice, Drs. Reder, Hicks, and Holyoak have offered that there is more evidence for this than for any other principle in psychology.  


2.  Is the new practice supported by teachers who grew up with, and themselves practiced, a more widely-held idea with which they were satisfied, and then changed their minds after a reasonable period of time with the new idea?  In the case of distributed practice, such teachers are nearly everywhere.


3.  Is the new practice supported by controlled experiments in standard classrooms?  In the case of distributed practice, a number of acceptable studies exist.  Some of these will be detailed later.
Idea for later:
It may appear that substantial improvement of school learning is possible without substantial increases in expense.  That is certainly the writer’s view…       
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