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Chapter 1 – The Aims of Education

What we should aim at producing is men who posses both culture and expert knowledge in some special direction. Their expert knowledge will give them the ground to start from, and their culture will lead them as deep as philosophy and as high as art. We have to remember that the valuable intellectual development is self-development, and that it mostly takes place between the ages of sixteen and thirty. As to training, the most important part is given by mothers before the age of twelve.

Do not teach too many subjects, what you teach, teach thoroughly. Let the main ideas be few and important and they should understand their application. Education is useful because understanding is useful. The understanding we want is an understanding of an insistent present. The only use of a knowledge of the past is to equip us for the present.

My point is that what is proved should be utilized, and that what is utilized – so far as it practicable – be proved.

Education is the acquisition of the art of the utilization of knowledge. Theoretical ideas should always find important applications within the pupil’s curriculum.

Whatever interest attaches to your subject-matter must be evoked here and now; whatever power you are strengthening in the pupil, must be exercised here and now; whatever possibilities of mental life your teaching should impart, must be exhibited here and now. That is the golden rule of education, and a very difficult rule to follow.

The problem of education is to make the pupil see the wood by means of the trees. There is only one subject-matter for education, and that is Life in all its manifestations.

But mankind is naturally specialist. Specialist training takes place-or should take place-at a more advanced stage of the pupil’s course. Specialist study is normally a study of particular interest to the student. The general culture is designed to foster an activity of mind; the specialist course utilizes this activity.

What education has to impart is an intimate sense for the power of ideas, for the beauty of ideas, and for the structure of ideas together with a particular body of knowledge which has peculiar reference to the life of the being possessing it.

Style, in its finest sense, is the last acquirement of the educated mind. Style is the ultimate morality of mind. Style is the exclusive privilege of the expert.

Each school should grant its own leaving certificates. But no absolutely rigid curriculum, not modified by its own staff, should be permissible.

A religious education is an education which inculcates duty and reverence. Duty arises from our potential control over the course of events. And the foundation of reverence is this perception, that the present holds within itself the complete sum of existence, backwards and forwards, that whole amplitude of time, which is eternity.

Chapter II – The Rhythm of Education

Different subjects and modes of study should be undertaken by pupils at fitting times when they have reached the proper stage of mental development.

It is not true that the easier subjects should precede the harder (infancy).

In relation to intellectual progress I would term them, the stage of romance, the stage of precision, and the stage of generalization.

The stage of romance is the first stage of apprehension. Romantic emotion is essentially the excitement consequent on the transition from the bare facts to the first realizations of the import of their unexplored relationships.

The stage of precision also represents an addition to knowledge. In this stage, width of relationship is subordinated to exactness of formulation. It is evident that a stage of precision is barren without a previous stage of romance: unless there are facts which have already been vaguely apprehended in their broad generality, the previous analysis is an analysis of nothing.

The stage of generalization is Hegel’s synthesis. It is a return to romanticism with added advantage of classified ideas and relevant technique.

Education should consist in a continual repetition of such cycles. In particular, we should avoid a competition of diverse subjects in the same stage of their cycles.

The cycle of adolescence, which opens with by far the greatest stage of romance which we ever experience (ages of eight and twelve or thirteen).

From the age of eleven onwards there is wanted a gradually increasing concentration towards precise knowledge of language. Finally, the three years from twelve to fifteen should be dominated by a mass attack upon language. At this period of growth science should be in its stage of romance.

Towards the age of fifteen the age of precision in language and of romance in science draws to its close, to be succeeded by a period of generalization in language and of precision in science. This should be a short period, but one of vital importance. I am thinking of about one year’s work. The language study is confined to reading the literature with emphasized attention to the ideas and to the general history in which it is embedded.

At the age of sixteen new problems arise. The problem is too individual, or at least breaks up into too many cases, to be susceptible of broad general treatment.

The University course or its equivalent is the great period of generalization. The spirit of generalization should dominate a University. At the University he should start from general ideas and study their application to concrete cases. A well-planned University is a study of the wide sweep of generality.

The really useful training yields a comprehension of a few general principles with a through grounding in the way they apply to a variety of concrete details. The function of a University is to enable you to shed details in favour of principles. A principle which as thoroughly soaked into you is rather a mental habit than a formal statement. The ideal of a University is no so much knowledge, as power. Its business is to convert the knowledge of a boy into the power of a man.

The quality of our teaching should be so adapted as to suit the stage in the rhythm to which our pupils have advanced.

Chapter III – The Rhythmic Claims of Freedom and Discipline

In the schools of antiquity philosophers aspired to impart wisdom, in modern colleges our humbler aim is to teach subjects. So long as we conceive intellectual education as merely consisting in the acquirement of mechanical mental aptitudes, and of formulated statements of useful truths, there can be no progress.

Wisdom is the way in which knowledge is held. The mastery of knowledge, which is wisdom, is the most intimate freedom obtainable. The only avenue towards wisdom is by freedom in the presence of knowledge. But the only avenue towards knowledge is by discipline in the acquirement of ordered fact. Freedom and discipline are the two essentials of education.

Discipline should be the voluntary issue of free choice. My main position is that the dominant note of education at its beginning and at its end is freedom, but that there is an intermediate stage of discipline with freedom in subordination. (The stages of Romance, Precision and Generalization.) In this sense, education should begin in research and end in research.

During the stage of precision, romance is the background. The stage is dominated by the inescapable fact that there area right ways and wrong ways, and definite truths to be known. A skillful teacher will keep romance alive in his pupils arises from the fact that what takes a long time to describe, takes a short time to do.

The secret of success is pace, and the secret of pace is concentration. Get your knowledge quickly, then use it. If you can use it, you will retain it.

It should be the chief aim of a university professor to exhibit himself in his own true character – that is, as an ignorant man thinking, actively utilizing his small share of knowledge. In a sense, knowledge shrinks as wisdom grows: for details are swallowed up in principles.

No part of education has more to gain from attention to the rhythmic law of growth than has moral and religious education.

Chapter IV – Technical Education and Its Relation to Science and Literature

It is a commonwealth where work is play and play is life. This is the ideal of technical education. The basis for the growth of modern invention is science, and science is almost wholly the outgrowth of pleasurable intellectual curiosity.

In its essence a liberal education is an education for thought an for aesthetic appreciation. There can be no adequate technical education which is not liberal, and no liberal education which is not technical. Education should turn out the pupil with something he knows well and something he can do well.

There are three main methods which are required in a national system of education, namely, the literary curriculum, the scientific curriculum, the technical curriculum. But each of these curricula should include the other two. Always there must be dominant emphasis.

The educational method of the literary curriculum is the study of language. The technique which should be acquired is the technique of verbal expression, the science is the study of the structure of the language, and the analysis of the relations of language to the states of mind conveyed.

A scientific education is primarily a training in the art of observing natural phenomena, and in the knowledge and deduction of laws concerning the sequence of such phenomena. A technical education is in the main a training in the art of utilizing knowledge for the manufacture of material products. In the teaching of science, the art of thought should be taught.

First hand knowledge is the ultimate basis of intellectual life. The second-handedness of the learned world is the secret of its mediocrity.

Above all the art of reading aloud should be cultivated. Also advocate the inclusion of one foreign language in all education.

Chapter V – The Place of Classics in Education

Classics can only be defended on the ground that within that period, and sharing that period with other subjects, it can produce a necessary enrichment of intellectual character more quickly than any alternative discipline directed to the same object.

In classics we endeavor by a thorough study of language to develop the mind in the regions of logic, philosophy, history and of aesthetic apprehension of literary beauty. But on the whole the normal avenue is the analysis of language.

The elements of Latin exhibit a peculiarly plain concrete case of language as a structure. The philosophic instinct which Latin evokes, hovers between logic and history and enriches both.

We cram children with a very thin view of history. What is really necessary is that we should have an instinctive grasp of the flux of outlook, and of thought, and of aesthetic and racial impulses, which have controlled the troubled history of mankind.

One of the merits of Roman literature is its comparative lack of outstanding genius. English literature is so much greater: it is richer, deeper and more subtle. Latin has one theme and that is Rome. The function of Latin literature is its expression of Rome. The merit of this study in the education of youth is its concreteness, its inspiration to action, and the uniform greatness of persons, in their characters and their staging. Exactness, definiteness, and independent power of analysis are among the main prizes of the whole study.

We must make students learn by contact. We can exhibit modes of life by visual representations.

About a thousand years before Christ the first great literary epoch commenced when the art of writing was finally popularized.

A knowledge of history means above all things a first-hand knowledge of the thoughts of Greeks and Romans.

Chapter VI – The Mathematical Curriculum

It is this question of the unfitness of recondite subjects for use in general education. By this word I don’t mean difficulty, but that the ideas involved are of highly special application, and rarely influence thought. This liability to reconditeness is the characteristic evil which is apt to destroy the utility of mathematics in liberal education.

Mathematics, if it is to be used in general education, must be subjected to a rigorous process of selection and adaptation. It must, on the face of it, deal directly and simply with a few general ideas of far-reaching importance.

The main ideas that lie at the base of mathematics are not at all recondite. They are abstract. But one of the main objects of the inclusion of mathematics in a liberal education is to train pupils to handle abstract ideas.

The latter end of the course should be so selected that in fact the general ideas underlying all the previous mathematical work should be brought into prominence. A slight study of statistical methods and their application to social phenomena affords one of the simplest examples of the application of algebraic ideas.

We have indicated two main topics, namely general ideas of quantity and of laws of nature, which should be an object of study in the mathematical curriculum of a liberal education. Logical method must not be overlooked.

The art of reasoning consists in getting hold of the subject at the right end, of seizing on the few general ideas which illuminate the whole, and of persistently marshalling all subsidiary facts round them.

The first stage is the study of congruence. The second stage is the study of similarity. Similarity is an enlargement of the idea of congruence.

The third stage is the study of the elements of trigonometry. This is the study of the periodicity introduced by rotation and of properties preserved in a correlation of similar figures.

The fourth stage introduces Analytical Geometry. All that is required now is a rigorously pruned course on the straight line, the circle,  and the three types of conic sections, defined by the forms of their equations.

In this ideal course of Geometry, the fifth stage is occupied with the elements of Projective Geometry. The general ideas of cross ratio and of projection are here fundamental. The intellectual idea which projective geometry is to illustrate is the importance in reasoning of the correlation of all cases which can be proved to possess in common certain identical properties.

The study of the elements of mathematics, conceived in this spirit, would constitute a training in logical method together with an acquisition of the precise ideas which lie at the base of the scientific and philosophical investigations of the universe.

Chapter VII – Universities and Their Function

For illustration I choose the business school of a university. Business schools represent one of the newer developments of university activity. The curriculum suitable for a business school, and the various modes of activity of such a school, are still in the experimental stage.

The justification for a university is that it preserves the connection between knowledge and the zest for life, by uniting the young and the old in the imaginative consideration of learning. This atmosphere of excitement, arising from imaginative consideration, transforms knowledge. The task of a university is to weld together imagination and experience.

The initial discipline of imagination in its period of youthful vigor requires that there be no responsibility for immediate action.

We need no flinch from the assertion that the main function of such a school is to produce men with a greater zest for business.

In any large organization the younger men, who are novices, must be set to jobs which consist in carrying out fixed duties in obedience to orders. This prolonged routine work dulls the imagination. The result is that qualities essential at a later stage of a career are apt to be stamped out in an earlier stage.

Necessary technical excellence can only be acquired by a training which is apt to damage those energies of mind which should direct the technical skill. This is the key fact in education, and the reason for most of its difficulties.

The way in which a university should function in the preparation for an intellectual career, such as modern business or one of the older professions, is by promoting the imaginative consideration of the various general principles underlying that career. Thus the proper function of a university is the imaginative acquisition of knowledge.

Imagination is a disease. It can only be communicated by a faculty whose members themselves wear their learning with imagination. The whole art in the organization of a university is the provision of a faculty whose learning is lighted up with imagination.

This combination of imagination and learning normally requires some leisure, freedom from restraint, freedom from harassing worry, some variety of experiences, and the stimulation of other minds diverse in opinion and diverse in equipment.

Do you want your teachers to be imaginative? Then encourage them to research.

Education is discipline for the adventure of life; research is intellectual adventure; and the universities should be homes of adventure shared in common by young and old.

It must not be supposed that the output of a university in the form of original ideas is solely to be measured by printed papers and books labeled with the names of their authors. In every faculty you will find that some of the more brilliant teachers are not among those who publish. One good test for the general efficiency of a faculty is that as a whole it shall be producing in publishing form its quota of contributions of thought.

The whole point of a university, on its educational side, is to bring the young under the intellectual influence of a band of imaginative scholars.

Chapter VIII – The Organization of Thought

Organization is the adjustment of diverse elements so that their mutual relations may exhibit some predetermined quality. Science is the organization of thought.

Science is a river with two sources, the practical source and the theoretical source. The practical source is the desire to direct our actions to achieve predetermined ends. The theoretical source is the desire to understand.

The importance, even in practice, of the theoretical side of science arises from the fact that action must be immediate, and takes place under circumstances which are excessively complicated. By a theorist I do not mean a man who is up in the clouds, but a man whose motive for thought is the desire to formulate correctly the rules according to which events occur.

The criterion of success is that we should be able to formulate empirical laws, that is, statements of revelations, connecting the various parts of the universe as thus conceived, laws with the property that we can interpret the actual events of our lives as being our fragmentary knowledge of this conceived interrelated whole.

My contention is, that this world is a world of ideas, and that its internal relations between abstract concepts, and that the elucidation of the precise connection between this world and the feelings of actual experience is the fundamental question of scientific philosophy.

In the first place, science is rooted in what I have just called the whole apparatus of commonsense thought. In the second place, neither commonsense nor science can proceed with their task of thought organization without departing in some respect from the strict consideration of what is actual in experience.

Metaphysics inquires how our perceptions of the chair relate us to some reality. Science gathers up these perceptions into a determinate class, adds to them ideal perceptions of analogous sort, which under assignable circumstances would be obtained, and this single concept of that set of perceptions is all that science needs.

Science is a permanent record of premises, deductions and conclusions, verified all along the line by its correspondence with facts.

We can discern four departments of logical theory. The arithmetic section (the relation of propositions to each other), the algebraic section (symbols, namely letters are introduced which stand for any numbers. They are undetermined.), the section of general-function theory (intension to extension), and the analytical section (special logical constructions).

A more important question is the relation of induction, based on observation, to deductive logic. There is a tradition of opposition between adherents of induction and of deduction. Both observation and deduction are necessary for any knowledge worth having.

Logic, properly used, does not shackle thought. It gives freedom, and above all, boldness.

Chapter IX – The Anatomy of Some Scientific Ideas

The characteristic of physical science is, that it ignores all judgments of value: for example, aesthetic or moral judgments.

A distinction is sometimes made between facts and thoughts. So far as physical science is concerned, the facts are thoughts, and thoughts are facts. The distinction that facts are given, but thoughts are free, is no absolute.

It is this body of thought which is assumed in science. It is a way of thinking rather than a set of axioms.

Thus there is a two-fold scientific aim: (1) the production of theory which agrees with experience; and (2) the explanation of commonsense concepts of nature, at least in their main outlines. This explanation consists in the preservation of the concepts in a scientific theory of harmonized thought.

We perceive things in space. There is a scientific explanation of the origin of these perceptions.

The Principle of Aggregation – is one of the fundamental principle of mental construction according to which our conception of the external physical world is constructed.

The Principle of Convergence is used to simplify. We habitually make our thought-objects too large; we should think in smaller parts.
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