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PREFACE

g

IT may seem to the English reader of this book that I have placed
undue emphasis on the American contribution to the social sciences
in recent years, to the neglect of other countries. If so, let us look at the
record. There cannot be the slightest question that the social sciences
—here defined as the application of the scientific method to the study of
human reations—originated in Europe and Britain, were there devel-
oped and refined, and that the most illustrious names are European.

Nevertheless, while Europe fathered social science, America has been
giving relatively more attention to its development since, say, 1914.
The reasons are not far to seek. America has been less shattered by two
world wars, by revolution, and economic breakdowns. American
universitics have had the good fortune, and the funds, to keep research
in the social sciences moving steadily forward.

Another reason is that Americans came early into the field of cultural
anthropology because Indian tribes were close at hand and relatively
easy to study. Again, the size and continental scope of the United States
demanded social statistics on a grand scale.

In the course of this generation of activity Americans and Canadians
have tended to break away from the classical tradition of thinking about
man as a being beyond empirical investigation, a fit subject only for
philosophers. Americans are hard at work, as this book makes plain,
investigating human behaviour with most of the objectivity, and some
of the tools, of the physicist and the biologist.

Such European masters as Malthus, Marx, Machiavelli, Adam Smith
were content to frame magnificent hypotheses. The American school
—or at least the part I am particularly interested in—has begun to test
all hypotheses, magnificent or otherwise. If these hypotheses are not
susceptible to verification, the American school has looked with scepti-
cism on their utility and sought to frame sounder ones. Without
prediction, in the sense of better than fifty per cent probability, science
can hardly be said to exist.

11



12 PREFACE

Perhaps the Americans are running off the track, and if they are it
will not be for the first time. I do not happen to think so, or I would
not have gone to the pains of writing this book. In any case, recent
findings in .the social disciplines, especially since 1940, form an
exciting story. I believe that the rest of the world should know more
about that story.

STUART CHASE.
Redding, Conn.

January 1950.



PART I

Charting the Field of Human Relations

X

We are discovering the right things in the wrong
order, which is another way of saying that we
are learning how to control nature before we
have learned how to control ourselves.
RAYMOND FOSDICK






1 - IS MAN A PART OF NATURE?

B

HIS book is an attempt to explore the possibilities of applying the

scientific method, which has proved so successful in problems of
matter and energy, to the problems of human relations. The methods
in use by many leaders and statesmen today leave something to be
desired. Are therc any more dependable ways to promote human well-
being and survival ?

The story begins at least 300 years ago. Not long after Galileo
dropped his shot from the Leaning Tower, some of the most famous
scholars and scientists of England gathered for a weekly discussion in
the rooms of Sir William Petty at Oxford. Petty had been by turns a
cabin boy, seaman, surveyor, inventor, physician, professor of anatomy,
professor of music, member of Parliament, philosopher, landed pro-
prietor, statistician, author, and political economist—in brief, a sturdy
descendant of the versatile Elizabethans. The men around his table
included Robert Boyle, Christophcr Wren, Bishop Wilkins, Ward the
astronomer, and later Hooke the physicist. When the club sat in
London, as it sometimes did, the King asked to become a member.
Newton also joined the distinguished company.

They called themselves the ‘Invisible College’ because they were in
revolt against the sterile scholasticism of Oxford and Cambridge.
Following Galileo and Bacon, they wanted fewer abstractions, more
observation and experiment in discovering the secrets of nature. Some-
times a member would perform an experiment before the group and
they would sit late, doubtless over their wine, discussing its implica-
tions. Yet they were only fifty years from the time when a chemist in
the Sorbonne at Paris had to conform to the teaching of Aristotle on
pain of death. Soon after the King applied for membership the Invisible
College became the Royal Society. To this day it has fought for experi-
ment against lofty abstractions and self-evident truths.

Sir William Petty presently published a study on population theory,
and then his unique work, Political Arithmetick. John Graunt, another

1S
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charter member, made a careful analysis of mortality rates in the
London plague. Halley, the astronomer after whom the comet was
named, constructed the first life table and became the father of actuarial
science and the principles of insurance. The Royal Society published
the table in 1693.

Thus while these great pioneers of the scientific method were chiefly
concerned with astronomy, gravitation, celestial mechanics, chemistry,
navigation, they did not neglect to inquire into population theory and
social statistics as well. They set in motion the modern sciences dealing
with man and his behaviour, as well as those dealing with energy, space,
and time.

It is interesting to recall this, for since their day the physical sciences
have forged rapidly ahead, with Hiroshima as a terrifying climax to
their advance. People have begun to ask whether the human sciences
can catch up with the atomic bomb. Now that man has found the
secret of the ultimate energy in naturc has he the knowledge, or can he
find the knowledge, to control it? Pessimists say that technical inven-
tion is now completely out of control and throw up their hands in
despair.

Rather than accept so hasty a judgment, the author of this book, with
the co-operation of a number of distinguished social scientists, has been
surveying the field to try to see what the sciences dealing with man
have accomplished since the Royal Society gave them a modest start
300 years ago. Where are they heading? What can be expected from
them? The hard core comprises the five disciplines of cultural anthro-
pology, social psychology, sociology, economics, and political science.
The problems they investigate are the crucial ones of culture, race,
education, sex, the family, international relations, communication,
government, business cycles, learning theory, group dynamics, public
opinion, and so on—the whole broad field of human relations.

What are the chances of using these disciplines to cope with nuclear
fission, of controlling the results of natural science with human science?
We shall find, I think, that an impressive beginning has been made in
this direction, far more than most of us realize, and that the prospect is
by no means hopeless.

The startling success of Government sponsored research on atomic
enérgy, the Manhattan project, has forced social scientists to come of
age. An unprecedented responsibility has been laid upon them. They
have got to be sure of what they know and what they do not know. If
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we can help the intelligent layman realize that social science is the last
best hope for man’s continuing on his evolutionary way, unimpeded
by gamma rays, this book will not have been written in vain. Without
the support of thoughtful people everywhere social scientists cannot
fulfil their important new role.

From another point of view, atomic energy is but the capstone on a
series of cumulative problems with which natural science has presented
mankind. Ever since the first power-driven loom began to throw
cottage weavers out of their livelihood, technology has been breaking
up social patterns worn smooth by the centuries. Many if not most of
our troubles today, from the bomb to strikes and the divorce rate, can
be regarded as by-products of the successful solution of technical
problems. Once these successful inventions came out of the laboratory
into the workaday world, they created a whole series of acute social
problems. Henry Ford, for instance, gave us Model T, and presently
the robot on the assembly line and the threat of mass neuroses accom-
panying mass production.

Social science might be defined, on a high level, as the application of
the scientific method to the study of human relations. What do we
know about these relations that is dependable? The ‘wisdom of the
ages’ obviously is not good enough, as the state of the post-war world
bears eloquent witness. When a race riot threatens, or a depression, or a
coal strike, where can we turn for accredited knowledge to help us
meet the crisis? Not random advice, but tested, reliable findings?

As we shall see, there is far more knowledge already available than
has been put to use. But really to solve the big problems of human
relations with some confidence that they will stay solved requires at
least three things:

1. A greatincrease in the scientific study of human groups and societies.
2. A far wider popular understanding of what constitutes the scientific
method, and a willingness to back it.

3. A political structure in which scientific knowledge about man in
society is applied for the benefit of the people. (Autocrats can use know-
ledge against the people, as Goebbels demonstrated.)

For too long a time the social sciences have been divided into tight
compartments with little interchange of ideas. As one critic remarked,
they have cut man into many pieces and the pieces do not fit together.
This situation is rapidly changing, however, due especially to the team-~
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work developed during the war. It is probable that before long the
separate disciplines will merge into a single broad discipline, perhaps
to be called the ‘science of man’. At the same time there will be more

sub-divisions for the study of special problems.

The Senate debates the science of man

Few people, even well-educated people, know what the social sciences
are concerned with, how much verifiable knowledge they have accu-
mulated, or what they have to offer at the present time. Listen, for
instance, to the highest legislative body in America debate the subject.
It is a warm summer day almost a year after Hiroshima. The scene is a
hearing room in the Senate Office Building at Washington. The
National Science Foundation bill is up for discussion and various
prominent citizens are on hand to help the senators consider it.

This bill proposes that the federal government subsidize science on a
generous scale, especially through fellowships for talented students.
In pre-atomic days such a bill would have been of academic interest
only; Congress had so many more important things to subsidize, such
as beet sugar. But the bomb has had its effect. Scientists are no'longer
invariably classed, along with college professors, as people on the queer
side.

By and large the senators in the hearing room arc in favour of the
bill. But should ‘social science’ be subsidized too? The senators have
serious difficulty in finding out what social scicnce means. Let us
select a few representative quotations.

Senator Fulbright: 1 asked an able scientist yesterday if he would define social
science. He said: ‘In the first place I would not call it science. What is commonly
called social science is one individual or group, telling another group how they
should live.’

Senator Hart: The fact is that social studies and basic science are not sufficiently
alike either to be joined by the same legislation, or to bc administered by the same
organization. . . . No agreement has been rcached with reference as to what
social science really means. It may include philosophy, anthropology, all the racial
questions, all kinds of economics, literature, perhaps religion, and various kinds of
ideology.

Senator Smith : 1 should like to see social science given aid, but I think their problem
is such a different one that the two should not be joined in this bill. . . . We are
trying to subsidize pure science, the discovery of truth. This has nothing to do
with the theory of life . . . nothing to do with sociology.

Dr John Milton Potter (late president of Hobart College): Some people think you can
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extend the strict scientific method into almost any region of human affairs. I don’t
happen to believe it. I was trained as a historian. . . . These things it scems to me
could be far better supplied by experienced men like Mr Baruch, or by you gentle-
men here in the Senate. . . . Statistics . . . ought to be interpreted by the
Congress of the United States. . . . Congress should provide for a division of the
humanities, rather than the social sciences. Such a division should not engage in
research . . . it should stir concem among young men and women for the
accumulated wisdom of our civilization.

After some days of discussion, the Senate passed the bill, but with
social science left out. There were to be no subsidies for the study of
man. George A. Lundberg, after carefully analyzing the testimony in
the Scientific Monthly, finds four reasons for the exclusion:

1. It was argued by many witnesses that man is not a part of nature to be studied
with the same tools as those employed in physics and chemistry. Social science,
they said, is more concerned with reform movements, propaganda, ideologies
and ’isms.

2. It was argued that methods in the social disciplines were so different from
methods in the natural sciences that it would be dangerous to combine them in
one foundation.

3. It was feared that social science research could easily be corrupted by pressure
groups or by politicians.

4. Finally, it was repeatedly pointed out that we really know the solutions to all
our social problems. If we would but listen to the philosophers, the seers, and the
writers of great books down the ages and search our souls, we would find the
answers. What we really need to do—and this came out repeatedly in the testi-
mony—is to educate people so they will read and listen. Not research, not new
knowledge, but education in old knowledge is the key.

The Senate’s seminar in social science was a pretty confused affair. It
showed clearly that people, even very distinguished people, are just
beginning to be aware of the subject. It suggested that social science
might include, in turn: philosophy, religion, anthropology, the wisdom
of congressmen, the wisdom of Mr Baruch, ‘racial questions’, the
Great Books, economics, literature, the wisdom of the ancients, ‘telling
other people how they shall live’, the ‘theory oflife’, sociology, history,
statistics, propaganda, moral reform, and ‘various kinds of ideology’—
a curious and disorderly list.

Also it was frequently emphasized that whatever social science was,
it was quite different from the natural sciences such as physics and
chemistry. Implicit throughout was the assumption that the gentleman
who had the floor knew practically all there was to know about the
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matter, and needed no correction by college professors or other
theorists. Every man his own social scientist was the general idea. Or as
Raymond Fosdick has said:

... There seems to be a widespread belief that we are all social scientists, all of us
economists, and in this egalitarian democracy of ours, any man’s ideas on any
problem in sociology are as good as any other man’s. We need to realize that what
is true of physics and biology is true in this area also. The same degree of special
knowledge is required. Social issues cannot be clearly defined and understood
except on the foundation of hard, painstaking work.

Six methods for solving problems

If we are to talk about social scientists and scientists generally, we had
best get a pretty clear idea of what the term ‘science’, rigorously
interpreted, refers to. Fundamentally, it is a method for obtaining
knowledge and solving problems. Down the ages mankind has evolved
a variety of approaches to meet the troubles and the questions which
have continually confronted him. It is possible to identify at least six

methods:

1. Appeal to the supernatural.
2. Intuition.

3. Appeal to authority.

4. Pure logic.

5. Common sense.

6. The scientific method.

These methods, of course, are not mutually exclusive but often over-
lap. Any of them may succeed but only the last must succeed if the
right questions are asked with enough patience and honesty.

A Mexican Indian who has the problem of drought in his cornfield
may pray to the Virgin of Guadalupe and also, to play safe, bury a
little stone idol in the corner of the milpa. The Indian probably does
not distinguish clearly between prayer and magic, or even separate
them from the authority of the priest and the village herb-doctor.

Common sense and logic have their place in the laboratory, and so
has intuition, which is a loose term for a half-conscious blend of many
minute observations. A good fielder starting to run at the crack of the
bat, is an example of superlative intuition. Magic is the only method
which has been entirely banished by our technical experts, yet to
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primitive men magic may have been a crude attempt at science, as Sir
James Fraser suggested in The Golden Bough:

Thus the analogy between the magical and the scientific conceptions of the world
is close. In both of them the succession of events is assumed to be perfectly regular
and certain, being determined by immutable laws, the operation of which can be
foreseen and calculated precisely; the elements of caprice, of chance, and of acci-
dent are banished from the course of nature. . . . The fatal flaw of magic lies
not in its general assumption of a sequence determined by law, but in its total mis-
conception of the nature of the particular laws which govern that sequence.

Prayer, Fraser thought on the other hand, implied a helpless reliance
on capricious supernatural force. A modern psychiatrist would credit
prayer with power to change some human attitudes and thus with
potential value in many stubborn problems. Even a scientist may pray
for the success of his experiment but he prays as a man, not as a scientist.

Eddington in a famous passage in Space, Time and Gravitation has
shown the limitations of common sense. What nonsense, he says, to
think that the table on which one writes is a collection of electrons
moving with prodigious speed in spaces relatively as empty as the
spaces between the planets in the solar system! What nonsense to
believe that this thin air presses on every square inch of one’s body
with a fourteen-pound weight. What nonsense to think that the light
one sees in the eyepiece of this telescope left a star 50,000 years ago. .

Common sense tells us that the world is flat, that the sun goes around
the carth, that heavy bodies always fall faster than light bodies. The
practical man, that paragon of common sense, was once defined by
Disraeli as ‘one who repeats the errors of his forefathers’.

The Greeks and Egyptians caught a glimpse of the scientific method,
but even the great Pythagoras, who established the nature of proof,
went wandering off into the mists of number magic; and the great
Aristotle, father of logic, perpetuated many errors that might have been
cleared up by a few simple observations—such as the number of teeth
in a horse’s mouth. Meanwhile the three laws of formal logic have been
superseded in scientific thinking by a multivalued logic.

Method number six

Today the scientific method is universally applied to problems con-
nected with matter and energy, and occasionally applied to many other
sorts of problems as we shall see. It is the only method yet discovered
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which produces knowledge that stays put, at least until a closer fit to
reality is found. Sometimes I think of scientific achievement as a store-
house with many well-filled shelves, their contents neatly classified and
ready for use by any qualified student. An engineer could not build a
bridge without going to the storchouse for the equations of stress and
strain and the properties of the steel and cement he plans to use. A
doctor could not write a prescription without referring to the store-
house.

The scientific method does not tell us how things ought to behave,
but how they do behave. Clearly there is no reason why the method
should not be applied to the behaviour of men as well as to the behaviour
of electrons. There are social experiments and physical experiments and
the scientific method can be used most advantageously in both. We
shall record in the chapters which follow many examples of its applica-
tion to man and society. On the level we are discussing there is no
difference between social science and natural science. On this level we
define social science once more as the use of the scientific method to solve
questions of human relations. ‘Science’ goes with the method, not with
the subject matter.

“The social realm,” said the great sociologist Emile Durkheim, ‘is a
natural realm which differs from the others only by a greater com~
plexity. Now it is impossible that nature should differ radically from
itself in one case and the other in regard to which is most essential.
The fundamental relations that exist between things . . . cannot be
essentially dissimilar in the different realms.’

Certainly the relations cannot be called dissimilar in kind—at least
until evidence comes in to the contrary. The cleavage which troubled
the senators, and troubles so many other people, probably goes far
back to a time before the Royal Society and Copernicus when man
was at the exact centre of the universe and a very special creation indeed.
As a half-god man cannot be investigated; as homo sapiens, a creature
of this earth, a small planet in a relatively small solar system, he can.

Man with a notebook

The informal picture I carry around in my mind of a social scientist is
a man with a notebook watching people behave. He may be watching
a town meeting, a religious riot, a nursery school, a prisoner-of-war
camp. Perhaps my most vivid picture is the man with the notebook at
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the Hawthorne plant of the Western Electric Company, finding out in
a world-famous controlled experiment what makes workers work.

The scientific investigator puts down what he sees, not what he wants
to see. He puts it down in such a form that other observers can verify
his findings. Without a situation where the findings of one competent
observer can be checked by other competent observers and agreement
reached, I am afraid we should have to surrender the idea of the scien-
tific method.

It is wonderful what one person can see all by himself, and the poems
he can make about it, and the books he can write about it, and the
hearts he can thrill. But nothing goes into the storehouse. His beautiful
phrases may be true, but there is no proof. Science, said the late Morris
Cohen, is not satisfied with psychological certitude.

There was a man at the Senate hearings who understood this. He is a
great physicist. His words constitute a kind of theme song for this study
of ours.

Dr J. R. Oppenheimer: 1 am aware of the difficulty of establishing in these fields
[the social disciplines] rigorous criteria of competence and qualification. Never-
theless at a time when the whole world realizes that many of its most vital
problems depend on an understanding of human behaviour . . . and of the
regularities which underlie the operations of our varied society, we should
recognize the great benefits which may come from attracting men and women of
prominence to the study of these questions.

Dr Oppenhcimer is calling for the scientific method to be applied to
the ‘regularities’ which underlic human societies. This term is especially
interesting coming from a physicist. There are statistical regularities
which underlie the unpredictable behaviour of individual molecules in
a gas. They are known as Boyle’s law—formulated by the same Robert
Boyle who was a founder of the Royal Society. No individual person
can tell if and when he is going to get into a motor smash, but Dr
Louis Dublin of the Metropolitan Life Insurance Company can calcu-
late within a small margin of error how many Americans will be killed
in automobile accidents next year, or will dic of any of the major
diseases.

Let us now try to get closer to the scientific method. It is clearly the
heart of our inquiry. It was the procedure which culminated in a chain
reaction and may be the only procedure which can save us from it.
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Y

SCIENTIST and his friend were driving through Wyoming and
saw a flock of sheep up on a mesa.

“They’ve just been sheared,’ said the friend.

“They seem to be on this side,” replied the scientist.

You do not take anything for granted when you enter the monastery
of science. You take the vow of utter ignorance until the evidence comes
in. This is quite contrary to normal behaviour, which abhors explana-
tory vacuums; and so it is not surprising that congressmen sometimes
think scientists queer, and that the Army called the men on the Man-
hattan project ‘long-hairs’. There is a curious paradox here—the men
who know the most assert they know nothing at all except under
rigorously limited conditions.

‘“We come to have a great caution,” says Dr Oppenheimer, ‘in all
assertions of totality, or finality or absoluteness. . . . We learn to
throw away those instruments of action, and those modes of descrip-
tion, which are not appropriate to the reality we are trying to discover,
and in this most painful discipline, find ourselves modest before the
world.”

The popular idea about the bomb, according to the late Selig
Hecht in Explaining the Atom, was that a ‘long-hair’ named Einstein had
a kind of midnight vision about it. He took the vision to President
Roosevelt and said it would cost two billion dollars. The President,
being a sporting man, accepted the gamble and appointed a general to
direct the actual production, as ‘long-hairs’ are notoriously imprac-
tical. There lingers among us, says Hecht, the fancy that a scientist is a
man who has crazy ideas which occasionally work out. The atomic
bomb was one which worked. Ideas are supposed to come by spon-
taneous combustion with little or no relation to the past. The scientist
is the modern magician.

This popular notion is at the furthest remove from the facts. Scientists
are not like that at all. Nowadays they stand, like teams of acrobats, on
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one another’s shoulders in a pyramid which spreads upward. The
atomic bomb, far from being a sudden apparition in Dr Einstein’s
brain, was the culmination of the life work of hundreds of scientists,
extending back for at least 150 years—not to mention Democritus who
in 400 B.C. first suggested that matter might be discontinuous and made
up of indivisible particles called atoms.

Atomic ladder

Suppose we prepare, with the assistance of Dr Hecht, a kind of ladder
reaching back to the beginning of serious work on the atom. It will
give us a picture of science as a continuing process, one discovery
leading to the next, instead of a series of unrelated brainstorms. If one
of the rungs had been missing, there would have been no chain reaction
in uranium or plutonium in 194s.

Lavoisier, the great French chemist, in 1780 determines the difference
between elements and compounds, and lays down the principle of the
conservation of matter.

Dalton in 1808 formulates early atomic theory. All atoms of a given
element, like iron, are alike and combine with atoms of other elements
to form molecules. The concept was that of a tiny billiard ball.

Mendeléev, Russian chemist, in 1869 arranges the 75 known elements
into the famous Periodic Table, and predicts a total of 92 elements by
virtue of blanks in the table. He is presently confirmed by experiment.

J. J. Thompson discovers the existence of charges which he calls
electrons.

Roentgen in 1895 discovers X-rays.

Becquerel in 1896 discovers that uranium is radio-active.

The Curies, Marie and Pierre, find radium and reccive the Nobel
prize in 1903. A stirring story.

Rutherford breaks into the atom. The billard ball model is replaced by
the solar system model—a nucleus surrounded by revolving electrons.
(No one, of course, has ever seen an atom or probably ever will.)

Bohr works out the electron circuits of various atoms.

Soddy in 1910 evolves the idea of isotopes, so essential to under-
standing the atom’s insides, and Aston finds that nearly all elements do
indeed have isotopes.

Urey gets the Nobel prize for heavy water containing the hydrogen
isotope. We are getting closer.

Chadwick locates the neutron in the atom’s nucleus and thus clears up
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a twenty-year riddle. He gets the Nobel prize for this in 1935.

Einstein’s equation, E=MC?, first evolved in 1905, is now in the
1930’s brought in to explain the loss of mass when protons and neutrons
combine to form helium. Matter has been transformed into energy as
Einstein predicted !

Hahn and Strassmann in 1939 bombard uranium with slow neutrons
and get barium, considerably to their astonishment.

Lise Meitner, contemplating the above, evolves a revolutionary
hypothesis. Suppose this bombardment can be made to continue
releasing neutrons and energy in a chain reaction?

Frisch, Fermi, Szilard, and others in March 1939 confirm Meitner’s
hypothesis. Terrific excitement in the scientific world! Over one
hundred papers on atomic fission are published within a few months.

Chadwick in 1940 is certain that anyone can make an atomic bomb
with the published knowledge available, provided he wants to spend

the time and money.

This long ladder, rung by rung, has at last led to the sccret of atomic
energy and unlocked it. There are many more rungs, of course, than
have been included here. We are not trying to explain the atom but to
give a brief indication of how one discovery leads to the next. “The
real secret,’ says Hecht, ‘is that there is no basic secret.” In 1936, before
the work of Hahn and Strassmann on uranium, no one could have made
a bomb, not with all the money in the world. There has to be know-
ledge in the storehouse before it can be applied.

True, the Manhattan project was a miracle of team-work and
developed some astonishing methods for taking knowledge about
nuclear fission, which was now in every university, and making a
practical explosive with release mechanisms and other intricate devices.
But the next group of scientists and engineers to make a bomb might
do it more simply or cheaply. In 1940 five separate processes were
known for accumulating fissionable material. Yet one congressman
was 5o ignorant of the atomic ladder that he introduced a bill providing
the death penalty for anyone who gave away the scientific secrets of
atomic energy !

Two worlds

Many congressmen and laymen, supposedly well educated, are not
only ignorant of what social science stands for, but often alarmingly
ignorant of how a scientist uses his mind when he tackles a problem.
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It is as though we were divided into two intellectual worlds with
almost no communication between them. The ‘long-hairs’ can do
dreadful things to the rest of us, and the rest of us cannot imagine how
they do it. The activities of political and business leaders, on the other
hand, are equally incomprehensible to atomic physicists.

Throughout the war President Conant of Harvard, who is also a
distinguished chemist, was trying to speed the introduction of such
scientific projects as radar. He tells the story in the Autumn, 1946,
issue of the Yale Review. He kept running into generals, admirals,
politicians, and tycoons who had no idea what he was talking about.
They were not stupid men, he says, but mostly very able men at the
top of their callings. They had never learned, however, in school, in
college, or in life, what the scientific method meant. They were
ignorant of what scientists could and could not do. They failed to grasp
the essentials when scientists were discussing science for military
purposes. Sometimes it seemed as if they thought a scientist was a
producer of black magic.

This is hardly an ideal approach to the atomic age. Western civiliza-
tion, if not the whole world, is now utterly committed to applied
science. Without it perhaps half the world’s population would die off
in short order. It is a very serious matter when great statesmen, generals,
and industrialists lack a clear idea of this man-made activity which
both sustains and threatens the race. Not only our leaders but the man
in the street should have at least a rough notion of what science is up to.
So far, the toothpaste advertisements sum up the popular conception—
a chap in a white coat and a Van Dyke beard looking down a micro-
scope.

Another ladder

In the late 1500's, there lived a Danish astronomer named Tycho
Brahe, who spent a good part of his life observing the planets. He
designed instruments and observatories; he made copious notes and
the most accurate measurements of his time. Shortly before his death,
a new assistant joined him at his observatory near Prague—the young
German professor, Johann Kepler. Kepler inherited Tycho’s notes and
worked up from the material a brilliant and coherent theory. He made
very few observations of the stars himself; indeed, his eyesight was
defective and it was said he hardly ever looked through a telescope.
But he had a powerful mind and from the notes he deduced the
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behaviour of the solar system. His rigorous logic applied to the careful
observations of another man discovered the rules which sun, moon,
and planets obey.

Why do they obey these rules? It remained for Isaac Newton to
perform the third act in the drama. Newton was tormented by the
problem of why the planets should revolve as Kepler had proved they
did. What force propelled them? Eventually he worked out the great
laws of gravitation, though he had also to invent a special language,
the calculus, to express them. Scientists everywhere applauded and
then relaxed. This, they thought, was the end of the play—Absolute
Time, Absolute Space, Absolute Truth. When many years later Einstein
demonstrated that Newton’s laws were not absolutes but held good
only under limited conditions, the scientific world rocked to its
foundations.

Now observe carefully what happened next. To me it explains the
scientific method better than any other one thing. Einstein did not say
his theory was true, he simply said that was the way the equations
came out. To prove its truth he outlined three specific experiments
for other men to make. They dealt with the perihelion of Mercury, the
bending of light rays near the sun, the displacement of certain lines in
the spectrum.

The Royal Society sent out an expedition to observe the possible
bending of light during a solar eclipse. In The (London) Times for
7 November, 1919, we find these two headlines:

Tue Grorious DeaDp. ARMISTICE OBSERVANCE.
REVOLUTION IN SCIENCE. NEWTONIAN IDEAS OVERTHROWN.

A direct observation of nature had corroborated the theory of the
curvature of space. Contrary to the headline, however, Newton's ideas
were not overthrown; they had to move over and operate as a special
case within a larger general law.

In due time other careful experiments verified all Einstein’s predic-
tions. His hypothesis was confirmed and reconfirmed. The scientific
world had to agree that the facts supported him, however much the
inner feelings of individual scientists were ravaged. As E. T. Bell has
said: “The fact has always been for the physicist the one ultimate thing
from which there is no appeal, and in the face of which the only
possible attitude is a humility almost religious.”

Some day we may expect a new genius to appear—as Kepler,
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Newton, and Einstein appeared—who will produce a generalization
which fits the facts of nature even closer than the theory of relativity.
Scientists complain now that relativity and the quantum theory do not
get along too well together and a genius would be very welcome who
could reconcile them.

A ladder in social science

In the field of human relations, long scientific ladders are harder to
find. But there is one at least which goes back to the early days of the
Royal Society and before. It concerns population theory, and runs like
this:

1500’s. Parishes in England, Germany, and Holland begin keeping
records of christenings, marriages, burials. With these records birth
rates, marriage rates, death rates could be calculated.

1654. Pascal and Fermat formulate the theory of probability as a
result of their interest in gambling odds.

1693. The Royal Society publishes Halley’s life tables, the basis of
actuarial science.

1749. The Academy of Science in Sweden conducts the first national
census.

1790. First U.S. census is taken as provided by the new Constitution.

1798. Thomas Malthus, aged 32, publishes his immortal essay
attempting to prove that the cxponential curve of man is steeper than
that of his food supply.

1801. First British census. It bears out the statistical predictions of
Sir Frederick Eden.

1812. La Place carries probability theory another long step forward.

1836. Quetelet in Brussels publishes some observations on statistical
regularities as disclosed in population figures. One can use them for
prediction. His Social Physics is bitterly attacked as exhibiting the
philosophy of determinism. He defends himself with a remarkable
statement that acts of free will show an even greater statistical
regularity !

1883. Galton, a cousin of Darwin, publishes Inguiries into Human
Faculty, developing the principle of frequency distribution curves.

1890. Hollerith introduces punch cards in the U.S. census—a land-
mark in social statistics !

1899. Karl Pearson publishes the Grammar of Science, which still
dominates statistical theory.
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1932. R. R. Kuczynski develops the ‘reproductive index’, to predict
population growth, based on potential mothers. Another landmark,
the most significant to date!

1933. Lorimer and Osborn publish Dynamics of Population.

1936. Dublin and Lotka publish Length of Life.

1941. U.S. census of 1940 comes out according to prediction, with
error less than 2/100 of 1 per cent!

Observe that this ladder is full of ‘regularities’, and that it supports
not only population theory and social statistics, but also probability
mathematics which is now so vital to the development of biology,
physics, and natural science generally.

Ten characteristics

In trying to understand these questions I have read a great many
definitions of the scientific method, but most of them seem incomplete.
The most satisfactory are perhaps Morris R. Cohen’s in his Logic and
Scientific Method, and J. R. Oppenheimer’s in the Technology Review,
February, 1948. So in my amateur way I have sought to combine them
by writing out the characteristics of every definition or description
encountered. After the duplications are crossed out, ten characteristics
seem to remain, a kind of matrix of the scientific method. This is the
closest I can get, in words, to an explanation of what science means.

I. Most important of all is the fact that human emotions are thrown
out of scientific work. Alone among man’s disciplines science can re-
solve problems independently of our desires and wills. We may desire
to find an answer to a question, as Newton did, but when the real work
begins the emotional bias must go out. Scientific method is systematic
doubt. It does not doubt everything, only what cannot be proved.
For determining proof is a rigorous procedure, first laid down by
Pythagoras.

2. A scientist usually begins with a problem to be solved. The problem
must be stated in terms which admit an answer in the space-time world.
Only people with nothing better to do study facts just to study facts;
they usually end up on quiz programmes. Somebody must be uneasy,
under tension, because he does not know the answer to something he
feels to be important. Maybe it is an urgent problem, like beating the
Germans to a chain reaction; maybe it is more leisurely, like the prob-
able population of Great Britain in 1970.
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3. The evidence already available is usually explored and classified,
perhaps some calculations are made, and the student arrives at a theory,
a hypothesis, which may answer the problem which has plagued him.
At this point the philosopher and the scientist often part company.
The philosopher is inclined to believe that his hypothesis is the answer
because it sounds so reasonable. The scientist expects the worst. The
whole point of science, says Oppenheimer, is to invite the detection
of error and welcome it.

4. Following the hypothesis, experiments and observations must be
made to prove or disprove it. Often dis-proof is helpful because it
narrows the field. Surrounding the scientist should be a community in
close and accurate communication, dealing in similar concepts, and
capable of rapidly checking his work for errors in experiment or logical
consistency. These corrections are registered chiefly through scientific
papers in the journals.

5. If the experiments indicate a high probability for the hypothesis,
then the world has an addition to knowledge. It goes into the storehouse
for permanent reference. Prediction becomes possible in similar situa-
tions. We have something to rely on, something beyond debate. All
competent observers can agree that E=MC?2, or that the reproductive
index governs population growth. At the stage of unproved hypothesis,
scientists can argue like an old-time Socialist local, but when the experi-
mental proof comes in they must cease their clamour. Sometimes a
group of verified hypotheses can be combined into a great general law
—like thermodynamics or gravitation. Scientists are always pleased
when they can make their conclusions more general.

An illustration of the ending of debate is found in the development
of the atom. After the discovery of the nucleus and surrounding
electrons early in the twentieth century, it was found that the positive
and negative electric charges inside the atom did not balance out. For
twenty years physicists argued about how an electron can be inside the
* nucleus and why the charges do not annihilate each other. Then
Chadwick discovered the neutron in 1933. At once the electrical ac-
counts balanced satisfactorily, and the argument was silenced.

6. The scientific method demands that when facts are compared, they
must be of the same order. Do not add cabbages to electrons and expect
to get a total which means anything.

7. Science is dynamic and self-correcting. A vigilant community is
always watching. It has ceased to search for absolutes, and now tends
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to concentrate on processes. Further experiments may increase or
decrease the probability of a given ‘law’, and if they do the law must be
restated. Then more experiments are required to nail down the restate-
ment for the storchouse—and so endlessly onward. At each advance,
probability is increased, and a closer fit with nature made. No scientist
expects an absolute fit; he leaves that to the metaphysicians.

When Kurt Lewin, the psychologist, died in 1947, the Lancet paid
him a tribute for, among other fine accomplishments, the distinction
he drew between Aristotle and Galileo. Aristotle was concerned with
the properties of stones; Galileo, on the contrary, concerned himself with
the relations of stones to the environment.

8. There are no self-evident propositions in science.

9. The logic of consistency is extensively used but the final appeal is to
experiment or observation on the non-verbal level. An argument may
answer a philosopher; it will never answer an experiment. An experi-
ment can be answered only by a more careful expetiment.

10. To doctor an experiment, to adjust a conclusion, to report any-
thing but the whole truth as one knows it alone in the night, brings
ignominy and oblivion. There can be no secret processes, no patent
medicines, no private understandings. The calculations must be laid on
the table, face up, for all the world to see. In this science is the most
‘moral’ of all man’s disciplines. The gravest defect in the Manhattan
project, and the reason for the publication of the Smyth report immedi-
ately after Hiroshima, lay here. Scientists had to break their moral code
and many of them bitterly resented it. Science will be corrupted if ever
its direction falls permanently into the hands of nationalists and
ideologists. It is as international as the north wind.

The operational definition

P. W. Bridgman, Nobel prize winner, says in The Logic of Modern
Physics that Einstein revolutionized not only Newtonian physics, but
the mental processes of scientists. He demolished time, space, mass, as
absolutes, forcing scientists to find their concepts in what they did with
their hands rather than what they said with their mouths. No operation
with metre sticks, clocks, or other instruments can be performed which
isolates ‘time’ as an entity. Always ‘space’ gets in. Mecasuring time with
clocks involves measuring it at some place. As no operation can be per-
formed to isolate it, Absolute Time in the Newtonian sense becomes
meaningless. Philosophers can play with it, but if you are stationed on
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the front line of physics you must think in terms of space-time—which
cortesponds to the reality out there beyond our heads.

Dr Bridgman swings this powerful searchlight on social scientists.
Like physicists, they will have to perform operations, point to dynamic
human behaviour, forsake their commerce in abstractions without
referents if they are to create meaningful concepts. He challenges social
scientists to usc the operational method to define such terms as ‘“free-
dom’, ‘determinism’, ‘rights’, ‘property’, ‘the state’, ‘justice’. Here, he
says, is the only possible road to fruitful knowledge, in the human
sciences as in the natural.

At this point we should emphasize again that while physics and
chemistry rely most heavily on laboratory work and exact measure-
ment, biology, geology, medicine depend even more on observation,
comparison, logical consistency. Darwin’s great laws of evolution were
not laboratory creations but logic applied to careful observation. Some
areas in social science can be made quantitatively morc exact than large
areas in biology or medicine.

Two billion potential scientists

Bridgman and Oppenheimer with their great honours are high up on
the mountain. How can we men of the foothills and the plain compre-
hend them? We cannot comprehend them completely unless we take
the vows and join their close-knit community. But there are at least
three reasons why we can come closer than has been the case, and
abandon altogether the idea that a scientist is a victim of midnight
seizures.

To begin with, all of us from Einstein down are members of the
human race, with similar physiological equipment. There is reason to
suppose that we have about the same number of potential connections
in our brains. If scientists play on these connections to a somewhat
different tune, others conceivably could learn to do so. Furthermore,
leading scientists when they leave their chosen mountain and make
judgments about other matters, such as life and morals and the here-
after, can sound just as foolish as anybody else.

Secondly, in every one of us there is that ceaseless ‘quest for certainty’
which John Dewey talks about. We are all at least embryo or tadpole
scientists in wanting explanations for things which puzzle and perplex
us. Folklore, of course, provides many explanatory theories to order:
‘It rained because the moon was full.” Individuals, however, gather up
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stray items of experience and formulate their own theories: “The car
is knocking because that last garage must have sold us some low-grade,
watered petrol.” The scientist states his hypotheses much more carefully,
and then verifies them with controlled experiments or more observa-
tion. The rest of us usually abandon them in the raw hypothesis stage.

Finally, many people are constantly carrying on little controlled
experiments without being aware that they are, for the moment,
scientists. You plant half the peas an inch deep and the rest two inches
deep, and see which makes the better crop. You try this fertilizer
against that. You switch on an electric light and no light comes.
‘Burned out’, you generalize. But often before throwing the bulb
away, you screw it into another socket where a working bulb has
proved the current to be on. This simple action is a controlled experi-
ment, and a fairly rigorous one.

The germs of the scientific method are in all classes and conditions
of men, especially those who work with their hands. There need not be
the world of the scientist sealed off from the world of the layman if we
really want to get together and cstablish better lines of communication.
A little research by social scicntists could disclose the proper methods.
Every day that passes makes it more necessary that the two worlds meet.

I have tried to set forth some of the major characteristics of the scien-
tific method. We turn now to an interesting example of its application
in the field of human relations.
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[N World War I most air force pilots for the Allies were selected on
the basis of courage. After many terrible accidents the generals
began to wonder if all courageous men were equally endowed with
ability to stay up in the air. A crude screcning process was established
toward the close of the conflict. As World War II approached, not
much progress had been made since that time. Some educational tests
had been introduced but little more.

In 1941, President Roosevelt called for 60,000 planes. Despite scepti-
cism in high quarters he got 300,000 planes before the shooting was
over. Who was going to fly them? With the threat of war on two
fronts a fantastic demand arose for pilots, navigators, bombadiers,
ground crews. There were not enough college undergraduates in the
whole country to meet the need, even if every onc of them had been a
potential ace. A screening process was necessary at once to handle not
hundreds, but hundreds of thousands of young men. As the planes
came off the assembly lines in Detroit and Seattle, pilots must come off
the asscmbly lines at the training fields.

Scientists were put to work designing planes, and social scientists
were put to work designing pilots. In 1941 the Aviation Psychology
Programme of the Army Air Forces was organized with the dual
purpose of finding out the human characteristics which make a young
man a good flyer, and constructing a series of psychological tests to
recognize such young men as they applied. Here was a challenge in
aptitude testing beyond anything ever attempted before.

John C. Flanagan, psychologist for the testing service of the American
Council of Education, was given a commission and put in charge of
the programme. From the first he had excellent co-operation from the
generals in the A.A.F. He began at once to recruit assistants from the
universities, and from the personnel departments of large corporations.
By V-E Day he had more than a thousand people on his staff.

It was soon discovered that the various IQ tests developed over the
past thirty years were not much help in picking pilots. They measured

35
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scholastic aptitudes rather than ability to come out of a nose dive. It
was found that the standard rule of ten qualifying traits for a job was
too limited. Some twenty traits were required to select a man who could
pilot a plane in combat. It was found that a bad pilot might make a
good navigator, and that a man who did well at one type of gun might
do badly at another type.

The ability to reason, a wide and fluent vocabulary, skill in handling
mathematical concepts, are fine for success in academic work but
practically useless for pilots or for bombardiers. Such abilities, however,
help navigators. Probably the most significant advance made during
the whole programme was the development of tests which measured
ability to fly rather than ability in a classroom. We might call them
psycho-somatic tests, as they deal with the whole organism, body and
mind.

The first screening

Here we are, then, with thousands of youngsters clamouring to battle
the Luftwatfe in the skics and a team of scientists trying to determine
which of them are competent to do so. First of all, the experts set up a
paper and pencil test, based on all that can be gathered from past
experience in this field. Simultaneously, they set up a procedure to test
the test, making it self-corrective so that the initial screening constantly
improves.

Altogether, more than a million young men took this pencil and
paper test, and 650,000 passed it. How good was it? A controlled
cxperiment was devised to get an answer. One thousand men werce
allowed to take the preliminary course for pilot training whether they
had passed or not. Those who had passed did considerably better in the
air than those who had failed. The preliminary screening of a million
men had eliminated a lot of square pegs.

But not enough square pegs were identified by the method. Many
slipped through. To devise a really formidable barrier one group of
psychologists and technicians was assigned to concentrate on theory,
research, and instrument making. Eventually, they produced a test
‘battery’ composed of two distinct parts.

The battery

A young man facing this battery first sits down with scores of his
fellows to answer a far more searching pencil and paper test. This
tinished, he goes into 1 room full of strange mechanisms. The candi-
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dates sit in rows, each facing an instrument panel where he manipulates
complicated gadgets. At the end of the row is a trained technician in
charge of the experiment. He, too, manipulates gadgets, in this case
various ingenious recording devices to score the candidates.

The battery measures such things as speed of perception, mechanical
comprehension, ability to read dials, mathematical reasoning, and so
on. After some pretty complicated statistical operations upon the record
made by each man, pilot candidates are separated from navigators and
both from bombardiers. Each occupational group is then graded into
nine ‘stanines’, or classes, based on predicted ability in the air.

Checking the predictions

How good were the predictions? More controlled experiments were
arranged to find out. Take the pilots, for instance. When men from
all nine ‘stanine’ classes werc given primary ficld training only four
per cent from the top stanine failed to make the grade, compared with
77 per cent in the lowest stanine who failed ! Similar clean-cut results
appeared for navigators and bombardicrs. This seemed to indicate that
the predictions were very good indeed.

Presently no candidate was allowed to train on the field for thesc
positions unless he had reached one of the three highest stanines. Those
below Stanine 7 for all the air crew officer positions were put into
training for ground officers, gunners, mechanics, radio operators.
Exceptions, of course, were the guinea pigs who were constantly being
filtered through in small lots for the purpose of controlled experiments.

The test battery was continually improved as aptitudes were more
sharply defined. Battery scores were compared repeatedly with actual
training records in the air. The good techniques were retained, the poor
ones discarded. One controlled group of 1,000 pilot candidates came
up with these results:

Eliminated in field training

No screen at all 75 per cent
Pre-war Army screening 61
Battery, 1944 model (three upper stanines) 36

Consider the enormous saving in men, equipment, and money
reflected in these figures! Think of the terrible accidents avoided, the
combat defeats turned into victories. It was found that pilots placed

high by the battery had the best combat records.
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Successful pilots were found to be quick in reactions, well co-
ordinated, with high discrimination between visual objects and high
visualization of mechanical movements, well educated and keen about
flying. The best pilots were in the 18-20 age group, and married. The
worst were typically 26 or over, single, and with only elementary
school education. Pilots in the lowest stanine, it was found, had more
than twice the accident rate of those in the highest. Education was clearly
a factor, but only one of many.

How psychologists make aptitude tests

Neal E. Miller of Yale has summarized for me the steps psychologists
take in building up a testing battery like this one for selecting pilots.
Four distinct stages are involved.

First, analysing the job. In doing this the psychologists pay particular
attention to the critical requirements, the causes of accidents and failures,
and the human qualities which make for exceptional success. Their
methods of studying the job range all the way from analysing records
and interviewing candidates, instructors, and supervisors, to taking
instruction and learning the task themselves.

Second, constructing the tests. The next step is to select or construct tests
which seem likely to measure the aptitudes necessary to meet those
requirements. The psychologists start drawing from the storehouse a
large number of tests which have already been made and used, so that
the kind of things they measure is known. But it may also be necessary
to devise new ones. Some tests look like the kind that are given in
school. Others may be very different, aimed at finding out, for instance,
how quickly the candidate can notice the details of a map, or how
accurately he can learn to manipulate 2 new and complicated control
mechanism.

Third, trial administration. After a number of promising tests have been
selected or invented, the third step is to administer them to a represen-
tative sample of candidates who are going to be trained. The resulting
scores are not used to select who shall go into training, but are filed
away until the candidates have had a chance to make good or fail in the
Sreld.

Fourth, validation. After some measure of the success or failure becomes
available, the final step is to compare the test scores with training
scores to see if candidates who earned higher marks on the tests were
those more likely to succeed in the field. Tests which prove their
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ability to predict are kept, and those which do not are discarded. In the
Air Forces programme several hundred tests were tried out and only
the best twenty or so were used in the final battery.

If a test is composed of a number of parts, each part is tested scpar-
ately, and the best items are kept while the poorer ones are dropped.
In addition to determining how well each test predicts success or failure,
there is 2 way of showing how much each test overlaps with the others.
The best is one which measures something that is not already measured
by the other tests, and also is related to success and failure. The statistical
techniques for measuring and combining these factors to determine
which group of tests is the most reliable, are called the ‘correlation
cocfficient’, and the ‘multiple-regression equation’.

Many other technical devices are involved but the main idea is
simple: study the job, make up experimental tests, try them out, and
keep those which can predict the success or failure of the candidate.

Group psychology

Flanagan’s social scientists did not confine themselves to the laboratory
and the training field. Some of them went right into combat zones to
continue their studies of predictability, and also to investigate tensions
in combat flyers. :

Onc team made a special study during the winter of 1943-44 of the
8th, oth, 12th, and 15th Air Forces in the European theatre. Losses were
high over Hitler’s Fortress Europa, five per cent per bombing mission.
After twenty-five missions, only 277 men out of 1,000 were left. A
flyer had one chance in four, yet morale was good. Why? The psycho-
logists found that good leadership was certainly one reason, but another
was even more important: the sense of being a member of a group in
which flying and fighting were the only accepted ways of behaving.

Flyers lived together, played together, fought together in four
squadron units, and had little contact with outsiders. The individual
came to identify himself very closely with his group as a kind of exten-
sion of his ego. He took great pride in his unit and was ready to tan the
hide off anybody who criticized it. He also wanted to be constantly
reminded that it was doing an important job superior to other outfits.
A major task of group commanders was to assure their men that this
was so.

Another technique to raise morale was to encourage flyers to talk it
out after a harrowing experience over Berlin. Leaders were advised by
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the psychologists to get every detail out in the open, not to let the boys
bottle it up inside.

The relationship with the group was fundamental in the combat zone.
Indeed, a kind of hierarchy of groups was identified. First, the flyer
valued the crew of his own bomber; they were closest and best. Then
the squadron with which one’s plane fought; then the group of four
squadrons under a full colonel; then the wing under a brigadier general;
then the Air Force—the oth or the 1sth, or whatever it might be. All
these outfits produced strong comradely feelings. The feeling for the
U.S. Army was less strong, for the Allied armies still lcss so. Loyalty to
the peoples of the United Nations was barely measurable.

If a boy would identify himself with his immediate facc-to-face
group—crew, squadron, wing—the record showed he was a much
better fighter than if his loyalty was ideological, expressed in such
slogans as ‘fighting for freedom’, or fighting ‘a war for democracy’.
People meant much more to the fighters than idcas.

Threc kinds of fears were identified: injury to oneself, injury to one’s
crew-mates, fear of failing in one’s duty. If the results obtained by one’s
squadron were believed to be poor (whether they actually were or not),
fear increased. The individual must be encouraged to think that his
death, if it comes, will be worth while. Morale was helped by a definite
goal: so many missionscompleted and then home ! It washelped by con-
fidence in equipment—‘the B-17is the best God-damnedshipever built

The psychologists found that morale was hurt by storics of slackers
back home, or strikers in war plants. It was hurt by lack of trust in
commanding officers, by stories about returned flyers with combat
experience who were not used to train recruits on U.S. fields. Question-
naires showed that 85 per cent of the flyers were afraid on their first
mission, 40 per cent were afraid on all missions; only one per cent
said they were never afraid. We begin to see why courage alone was
an inadequate standard for selecting pilots in World War L.

How many casualties were saved by this project? Your guess is as good
as mine—the Army Air Force makes no guesses. I suspect the figures
must run into the tens of thousands. It is hard to name a more urgent
and more useful piece of scientific war work. There will be several
volumes in the forthcoming report on the Aviation Psychology
Programme. They will document a storehouse of dependable know-
ledge which will prove very useful in the years ahead.
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Lessons for peace time
Working with thousands of young men in large statistical groups the
Air Forces psychologists found out many things about the learning
process. One of the most serious difficulties in training pilots and airmen
generally was ‘having individuals learn the wrong things’, and thus
throw away their time—to say nothing of the taxpayers’ money.

The trouble with regular school education, Flanagan believes, is that
the individual is trained for the next course rather than for life. The
programme has thus an important lesson to contribute to educational
guidance. There should be a careful job analysis made of various
well-marked adult activities—professional, executive, civic. Next, a set
of preliminary critical requirements should be worked out—as in the
programme—which a boy (or girl) must have to enter one of these
careers. Then a battery of aptitude tests should be prepared to see if he
has what it takes; all to be subject to controlled experiment and
mathematical correlation.

Youngsters who today cannot pass the Seashore tests do not go in
for musical careers. They may be tone deaf or in other ways handi-
capped. They lack what is required to be successful in music. Flanagan
proposes to use the Air Forces programme as a basis for an exciting
extension of this idea to all the major professions. It would save a
mountain of economic waste and human frustration.

The Navy also had its psychological programme for picking airmen
under the direction of the late John G. Jenkins. It, too, saved many
battles in the air and many lives, though the margin of error in predic-
tion, Dr Jenkins confessed to me with disarming frankness, was a little
higher than in the Army. Among the lessons for peace was the develop-
ment of what is called the ‘nominating technique’ for finding natural
leaders. It was worked out for the selection of squadron commanders,
but might be equally applicable to factory managers. Aptitude testing
for wage earners is well developed, but for the ,£3,000-a-year-and-up
executive, appearance, intuition, the right prep school are still the chief
criteria.

Jenkins and four other psychologists were finally permitted to go
aboard carriers in combat zones to check on the battery tests made at
training camps. They also carried on two- to three-hour interviews
with some 2,500 Navy pilots based on the question: ‘If you were going
into a new air group tomorrow, which two men would you most like
to fly wing with? Which two men would you least like?’
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Out of this nomination by the men themselves came startling results.
Some squadron commanders were never nominated at all; they had no
followers. Some officers far down the line of seniority had very high
nominations. High-ranking officers were enthusiastic about this study
despite the upsets in time-honoured traditions. After all, the high
command desperately needed fighting lcaders and this proved to be the
best method they had ever seen for detecting them. A leader is one who
already has followers developed through the informal organizations to
be found in every human group of any size. (A factory is alive with
them, as we shall see later.) The nominating technique discovered
natural leaders with a high degree of accuracy.

But is it science?

At this point let us ask a question of those senators who were consider-
ing the National Science Foundation bill on that summer day in 1946.
Just how does the Army (or Navy) Air Forces Aviation Psychology
Programme differ in approach from a large-scale project in the natural
sciences? Where is the ‘individual or group telling another group how
they should live’—which Senator Fulbright gave as one idea of social
science ? Where are the ‘various kinds of ideology’, specified by Senator
Hart? Where is the ‘impossibility of applying science to the study of
man’, which worried Dr Potter?

It is true that this programme cost fewer dollars, was on a smaller
scale, and had less spectacular outcome than the Manhattan project.
On the other hand it was a far larger and more ambitious undertaking
than Galileo’s Leaning Tower experiments, or Torricelli’s pan of
mercury.

Turning back to the ten characteristics of the scientific method given
in the preceding chapter, where did Flanagan and his associates neglect
any one of them? They refused to be influenced by personal emotions,
they checked their hypotheses with a constant stream of controlled
experiments. When a theory failed to stand the test of experiment, it
was abandoned. They had no traffic with self-evident propositions,
made no appeals to authority or to the eternal veritics, while the logic
of consistency was employed throughout. All the facts are now on
record in great detail for the world to see, and to repeat the experiments
if the' world cares to.

If it is objected that ‘real’ science uses more mathematics and more
laboratory apparatus, an examination of the eighteen thick reports
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will answer the objection. They describe instruments by the score, some
of them exceedingly complicated. Many pages are covered with intri-
cate mathematical calculations including a vigorous use of probability
theory.

Three differences

As against the Manhattan project there were, however, three important
differences.

First, there was less dependable knowledge in the storehouse for the
social scientists to draw on. Psychology has no unbroken line going back
to Galileo. These scientists began by resurrecting data from World War
I, most of which turned out to be useless—though one good instrument
test was resurrected for the battery. They continued with an investiga-
tion of Army tests from the twenties and thirties which were also
largely uscless. They then gathered what was known about IQ tests
only to find they did not fit requirements. Data on aptitude testing
before 1941 was helpful but in severely qualified ways. Some laws and
conclusions in social psychology and anthropology were available and
very helpful. Reading the record, however, one cannot fail to notice the
limited scientific background, and how the group had to create new
theory, forge ncw tools and techniques, as they went along. But
observe: the next man can stand on their shoulders.

Second, we note that successful prediction was not so high as in the
investigation of the atom. If 1,000 boys passed the battery in the
highest class it did not follow that 100 per cent made good flyers. A
small percentage of those in the lowest class meanwhile did become
good flyers. This qualification has nothing to do with the scientific
method. It only shows a somewhat larger margin of error.

Third, we miss the names of outstanding authorities and Nobel prize
winners. The natural sciences still have more prestige.

Waiting for a Newton

To return for a moment to the question of prediction: should a wider
margin of error in the social field discourage scientists? No. A century
ago, medicine was emerging from the stage of alchemy and the laying
on of hands. Doctors depended more on authority and argument than
on careful observation. Not until they had invented uscful instruments
to measure symptoms—clinical thermometers, stethoscopes, micro-
scopes—not until they watched their patients more and argued less, did
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medical scientists move forward. Medicine even now cannot predict
as accurately as physics and astronomy. We all have acquaintances who
enjoy boasting how ‘the doctors gave me six months to live five years
ago, andlook at me now!” Medicine, too, deals with man and his
variables, yet it is universally included with the natural sciences.

The latter may be better in prediction but the difference is in degree,
not in kind. Dr Mark May, of the Institute of Human Relations at
Yale, draws an interesting parallel. Referring back to the Kepler story,
he says that in social science we have a great deal of first-rate observa-
tion like that of Tycho Brahe, who recorded, you remember, the
movements of the planets. We have some good deductions from the
observations, such as distinguished Kepler's work. The reproductive
index in the study of population growth is an example. But we have no
Newton yet to give us great summary laws, let alone an Einstein to
refine the summaries.

But there is no particular reason why not. Maybe there is a Newton
at this very moment in one of the universities—Chicago, Oxford,
Prague. And an Einstein somewhere in a nursery school, one of those
alarming infants with an IQ near boiling point whom only the Men-
ningers can cope with.

You may wonder why I have told the story of combat pilots here. The
reason is this: I found that I was unable to organize this book, let alone
write it, until  had an important case in which the scientific method was
extensively used in human relations, and had it crystal clear in my mind.
I needed a firm point of triangulation before I could go on with the
survey. Because the reader may share this fecling I introduce the firm
point right here. We will now proceed to more general considerations,
returning later to specific examples.
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LTHOUGH there has been no Newton yet in social science, a
Anumbcr of figures nevertheless stand out, together with some who
thought they were Newtons—Ricardo, for instance, and Herbert
Spencer. The great names include Plato, Machiavelli, Locke, Comte,
Tom Paine, Malthus, John Stuart Mill, Jeremy Bentham, Adam Smith,
and many more.

These men were as distinguished as any natural scientist and far
better known to the general public. However, they were not scientists
as defined in Chapter 2, at least not for most of the time. Rather they
were political or social philosophers—and there is quite a difference.
Philosophical systems and speculations do not require an expedition by
the Royal Society to prove them. Sometimes, to be sure, the specula-
tions are full of wisdom, and even stand up against the battering of
history. But the mental approach is less humble. Where the scientist
accepts the facts, the philosopher often succeeds in ignoring them. Let
us examine Karl Marx as an example of the distinction.

Was Marx a scientist?

The founder of ‘scientific’ socialism is regarded by millions as a Newton
in the field of economics. He is supposed to have discovered the laws
which govern human societies as the law of gravitation governs the
movements of the planets. Marx’s adherents talk about economic
determinism, and grow very impatient with people who doubt if
matters are quite so inevitable.

Marx and his collaborator, Friedrich Engels, were not so much filled
with curiosity about human society as they were filled with fury against
the capitalists. This was an unfortunate beginning. It contradicted the
first principle of the scientific method by letting in personal emotion.
They wanted socialism as intensely as Saint-Simon, Fourier, or Robert
Owen, but they had fewer illusions. Forty years of so-called utopianism

45
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had convinced Marx and Engels of the futility of preparing rational
blueprints for the good society and then trying to argue them into
acceptance. They were looking for stronger medicine.

Casting about the social structure they presently discovered a number
of facts, such as the uprising of discontented workers in Lyons in 1831,
and the Chartist agitation in England, which seemed to be strung on a
single theme, the class struggle. They evolved a hypothesis about the
class struggle—which was quite legitimate scientifically—and went to
the history books to find out about class struggles in the past.

‘Then it was seen’, said Engels, ‘that all past history, with the
exception of its primitive stages, was the history of class struggles.’
Great excitement prevailed as this ‘law’ emerged from the researches in
the British Museum. Not content with locating a dynamic group—the
proletariat—who would automatically bring socialism, Marx went on
to elaborate the conclusion by sweeping generalizations which
covered all history, and which were difficult, if not impossible, to
verify. We must also remember that the volumes of history on the
shelves of the British Museum from which he drew his conclusions a
hundred years ago left somcthing to be desired. Historical research has
been revolutionized since 1850.

In due time the anthropologists came along with their patient
observations of how men actually behaved in a given society. They
found little to support the ‘law’ of the class struggle. Says Linton, for
instance, in The Study of Man:

The class struggle is a special phenomenon which developed in only a few societies,
and then as a result of a complex series of factors, the most important of which has
been rapid cultural change. Most of the world’s societies have not cven been class-
organized, and in those which were so prior to the sudden rise of machine industry,
the classes . . . reached a condition of satisfactory adjustment.

Here is a flat contradiction of evidence. But as between Marx and the
anthropologists, any competent scientist will choose the anthropolo-
gists. Linton in his book is not indulging in personal opinions or griev-
~ ances but summarizing accredited knowledge in this field. Anthro-
pologists have agreed that the typical human society, except in periods
of very rapid change, comes to rest with nearly every individual in it
enjoying a definite status. The normal individual, moreover, takes pride
in his status, and does not dream of revolting against it.
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Social science, and social science,

If Marx was not a social scientist, what was he? He certainly was an
economic theorist, and by common acclaim one of the greatest of them.
Economists are social scientists by definition—which brings us to a
full stop. How can we have a scientist who is not a scientist? We can
do it by expanding the meaning of the term ‘science’. Few words have
one exact definition; meaning shifts with the context. Scientist; can
refer to a person who practises the scientific method as set forth in
Chapter 2; scientist, can refer to a person who likes to think seriously
about human problems. The former attempts to add verifiable know-
ledge to the storehouse; the latter is content to speculate about human
relations, frame hypotheses from time to time, but leave the proof to
others. On this construction, Dr Flanagan is a social scientist;, and
Marx is a social scientist,.

W. F. Ogburn observes that a good deal of social science has not
even reached the hypothesis stage, because no clear-cut theory has been
formulated. This we might call social sciences. In Los Angeles the term
‘scientist’ commonly refers to a Christian Scicntist. ‘Science’ is a roomy
term. ‘The scicntific method’ however is more specific.

Much of the material classified as ‘social science’ in the universities
and the text books has not been arrived at by the scientific method. Its
exponents have not frced themselves from the older problem-solving
methods of intuition, authority, and pure logic. The Royal Society has
sent out no expeditions. The material may be interesting, stimulating,
and educational in the scholastic sense, but it is not conclusive.

Did Plato mean this in the Republic or did he mean that? Did
Machiavelli foreshadow Hitler? Did Spengler originate a fresh philo-
sophy or was it the same old stuff? Is Toynbee writing history or theo-
logy? Is the capitalist system mature? Listening to this constant buzz
soaring up the ventilators of practically any department of social
science, one suddenly realizes that the senators had a reason for being
confused. They had not analysed the social disciplines to find the
distinction between the scientific method and mere speculation. If they
had done so, they might have been willing to subsidize projects like
selecting pilots, but not The Decline of the West, or Das Kapital.

Delinquency as a test case

Let us take another case to set beside that of Marx. Suppose juvenile
delinquency is a serious problem in your community. You are puton a
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committee to look into the causes. First, let us say, you try speculative
methods. This means having a lot of meetings, thinking hard, and
arguing. It means looking up what the good books say about bad boys.
Some of the books say reason with them, some say punish them, some
of the more recent say give them playgrounds, or get them out of the
slums. Doubtless in all this welter of advice, going all the way back to
Plato’s Republic, you will find many stimulating ideas.

But another approach would be for your committee to consult
experts who really use the scientific method. Here, for instance, is what
a team actually did a dozen years ago.! Delinquent boys and girls were
paired with non-delinquents from the same families—143 pairs alto-
gether. They came from three cities. All were given a most searching
examination, physical and mental, with IQ tests and psychiatric
interviews. Their records were exhaustively studied.

No proof was found that inheritance was a primc cause of delin-
quency, of illiteracy, of slum upbringing, or of most of the other alleged
causes. Nineteen of the cases came from well-to-do homes. But in every
case an emotional maladjustment was found. Often it had its roots in
the way the parents felt about the child. If they loved him and made
him feel secure, the chances for delinquency were found to be small,
no matter how poor the family. If parents did not provide that
emotional security so essential to every small child, he might be
robbing sweet shops by the time he was eight.

Leonard Doob, the Yale psychologist, in commenting on this study,
said that it rendered obsolete four-fifths of all previous literature on
delinquency. It put something definitive into the storehouse. It provides
a useful point of departure for your committee, and for every serious
attempt to do something about juvenile delinquency.

Unverified hypotheses

Itis of great importance, it seems to me, to grasp the distinction between
these two wings of social science. Far out on onc side are the personal
speculations of great men like Aristotle, Hobbes, Marx—and others not
so great. Nobody knows whether what they say is true or not. Far out
on the other side are the plodding note-takers in clinic, Congo village,
and laboratory, putting down what they sce and hear. They are accu-

* Healy, Bronuei, and others. New Light on Delinguency and Its Treatment. Yale University
Press, 1936.
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mulating a solid core of truths. In the middle is a zone where men with
imagination may be using the scientific method part of the time, and
letting their imagination roam the rest of the time. Perhaps William
James was such a man.

There is no call to become severely critical because a good deal of
social science is not rigorously scientific. We simply recognize that the
speculative wing, social sciences, has not gone beyond the hypothesis
stage, adequate proof has not come in, debate and argument continues.

Criticism can be legitimately levelled only when solid validity is
claimed for interesting speculations. But the alert reader is in possession
of a test for validity: Has argument among the experts died down,
indicating acceptance of the hypothesis, or is debate still hot and incon-
clusive? Debate resounds concerning dialectical materialism, but on
juvenile delinquency it is dying down.

Another test is suggested by Dr Oppenheimer. Above all, he says,
science gives us the means to detect crror; it is continually self-
correcting.

I fact one of the features which must arouse our suspicion of the dogmas some of
Freud’s followers have built up on the initial brilliant work of Freud, is the

tendency toward a self-sealing system . . . whichhasaway of almast automatically
discounting evidence which might bear adversely on the doctrine. The whole
point of science is just the opposite. . . . Some may think that in another field a

comparable system has been developed by the recent followers of Marx.

Freud, as a medical man turned psychologist, stands in the borderland
between natural and social science, and a wide zone it is. But Dr
Oppenheimer has presented us with a valuable term— self-sealing
system’. Social science broadly defined as it must still be, has its share
of self-sealers, guarding the ‘true doctrine’ from any further objective
investigation. When we find students so engaged, and probably a little
emotional about it as well, we may be sure that we are in the presence of
something less than the scientific method.

Mr Burnham and Mr Spencer

James Burnham is a political scientist very much in the public eye for
his lively books. In 1941 he wrote The Managerial Revolution, which
developed the provocative thesis that managers, rather than owners or
workers, were in the process of becoming the dominant class in modern
society. He produced enough facts to warrant a hypothesis. In the
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course of evolving it, however, he unfortunately made certain flat
predictions. Surveying the managerial class in Germany, he said that
victory for the Axis in World War II was inevitable. But he was
wrong. He said that three super-states would dominate the world after
the war—Germany, Japan, and the U.S.A. We can mark him 33 per
cent correct here. He said that Russia would split in two between
Germany and Japan. Wrong again. He said that 1940 would probably
mark the last election in the United States, ‘at most, the next to the
last’. It looks as though he would be counted inaccurate on this one too.

The late Morris R. Cohen gives another example of social science,.
Because different peoples have different histories it is dangerous, he
says, to compare the institutions of one with another. To get round this
difficulty, men like Comte and Herbert Spencer resorted to the arbitrary
hypothesis that all peoples must go through the same stages in their
history, and declared it legitimate to compare diffcrent peoples at the
same stage. There is no support in anthropology or history for this.
The Peruvians, for instance, cannot have passed through the hypo-
thetical sequence of nomad, pastoral, and agricultural stages because
they never had enough cattle to be a pastoral people. The scholars
apparently invented tribal customs to fit their theories. (They would
hardly dare do it now, with the Cross-Cultural Index to check them.)

What it seems to come down to is this: All of us have a right to
speculate about human relations and write books if we care to. But we
should not publish such books without making it clear where we are
offering an unverified hypothesis. Looking back over the years, it may be
that a book or two of minc should have carried that warning.

Ivory towers

While we are in a critical mood it might be useful to mention some
other difficulties in the speculative wing of social science.

Colin Clark, in the introduction to his classic study The Conditions
of Economiic Progress, bids farewell to his academic colleagues in London.
He likes them all personally, he says, but is dismaycd at their continual
preference for the theoretical rather than the scientific approach to
economic problems. Not one in a hundred, he says, least of all those
who are most anxious to proclaim the scientific nature of economics,
really understands what constitutes the scientific approach, which he

defines as:
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1. The careful systematization of all observed facts.

2. The framing of hypotheses from them.

3. The prediction of fresh conclusions on the bases of these hypotheses,
and

4. Testing the conclusions against further observed facts.

It is ironic, he says, to see the stream of books trying to solve
exceptionally complex economic problems by logic and argument,
often with hardly a reference to the facts. Worse still is the practice of
basing a book upon theoretical arguments and then selecting a few
hand-picked facts to illustrate conclusions already reached. This neatly
puts the theoretical cart before the factual horse.

There may be room, he thinks, for two or three great economic
theorists in a generation, but not more. The rest can only lay stone on
stone via the hard scientific discipline, rigorously rejecting all theories
which cannot be verified. (We shall return to Professor Clark’s
demurrer later.)

University schedules unfortunately are not easily adjusted to permit
first-hand observation by social science students. They rarely take their
note books to Congress during a heated session, to a dock strike in New
York, to a revolution in Paraguay. Beardsley Ruml says that such a
programme would be expensive, but that a greater difficulty is the
enormous amount of trouble it would entail. The social disciplines
until recently have tended to be highly intellectual, bookish, and re-
mote. The best students have been those who could deal brilliantly with
abstract logic, and correctly manipulate the verbal symbols.

Professors have tended to sit in chairs writing books about each
other’s books. Students have sat in somewhat harder chairs, writing
monographs about the theories of men dead and gone these two hun-
dred years. Mr Ruml believes that as the science of man advances the
really good students will be found not among the chair-bound scholars,
but among boys and girls who like people, like to talk to them and
interview them, and are curious about human relationships. They will
study living socicty more than they study the great books.

Elton Mayo adds his testimony to that of Mr Ruml and Professor
Clark. After a quarter of a century of university work he notes sadly
how social science students are trained to argue and to cite authority,
but not to handle concrete situations involving human relations. They
are a little like the man who took a correspondence course in aviation.

He knew all about flying but he couldn’t fly. The university men often
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arrive at large generalizations without doing the necessary spade work
in field and clinic.

Dr Mayo demonstrated in his experiments at the Hawthorne plant
(see Chapter 13) that scientific conclusions can be drawn through
clinical as well as laboratory methods. He advises the universities to
teach social skills which can be used to meet specific problems. Many of
Mayo’s students are now using the techniques he taught them at the
Harvard Business School to solve labour-management problems in
factories and offices all over the country.

Sweeping the detritus

George Lundberg observes that sociology is the only science in which a
leader of a century ago would still find himself very much at home.
This may be unfair to the economists. Who would be more at home
than Ricardo in the London School of Economics today ? By way of
contrast, picture Newton standing beside a cyclotron at Cavendish
laboratory—with the great body of atomic theory, relativity, and
quantum mechanics to master before he could know what the cyclotron
was doing. He would master it, but not in a day.

Harcourt Morgan points out that economic and political theories
about human societies were formulated by the Greeks and other
ancients long before the physical world was systematically investigated
by scientists. The study of human societies in university courses is still
full of these venerable guesses, wild or informed as the case may be. It
now becomes the task of the social scientists, says Dr Morgan, ‘to
sweep out the detritus of dead ideologies from Aristotle to Marx and
start afresh, dovetailing the discovered provisions and prohibitions of
Nature with the powers and potentialities of modern man’.

Gobbledygook as science

Without disclosing the source, for that would be unkind, let us
quote a paragraph from a distinguished social scientist, written not a

_hundred years ago:

In conformity with the preceding point, if all the interacting parties in marriage,
in minority-majority groups, in different occupational, religious, political, eco-
nomiic, racial and other interacting groups and persons, view the given overtly
similar (or dissimilar) traits: A, B, C, D, N (physical, biological, mental, socio-
cultural) as negligible values or as no values at all, as comprising even no
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similarity (or dissimilarity), such overt similarities-dissimilarities are innocuous in
the generation of cither solidarity or antagonism.
There are probably not ten men alive who can translate this, if indeed
it is translatable at all. The author has lost touch with his fellow
creatures in a haze of verbal technicalities. The uninitiated are frequently
impressed with such monstrous semantic architecture. It puts me in
mind of F. C. S. Schiller’s famous line that nothing has a greater hold
on the human mind than nonsense fortified with technicalities. Some
professors seem to feel that if they can only get a terminology which is
dense enough, they have somehow achieved the scientific method. All
they have really done is shatter the communication line.

For a professor to reason: Einstein is unintelligible; I am unintel-
ligible; therefore I am Einstein—is a kind of false identification not
altogether unknown. At the same time we must not forget that projects
like the testing of pilots require a number of technical terms, just as
natural science requires them. The complaint lies against using a port-
manteau term when a simple one would be clearer.

Team-work difficulties

I have a first-hand report from a graduate student in one of our leading
universities about his troubles in trying to include all the characteristics
of a problem in economics. This young man is sure that all the social
sciences must co-operate in an effective synthesis if we are to tackle the
problems now before us with any prospect of success. But he is dis-
mayed that so little has been done along this line by his faculty. They
have for the most part been moving in the opposite direction, carrying
division of labour even further. They are organized, he says, into
economic theorists, cconomic historians, economic staticians, monetary
theorists, labour cconomists, and so on. Each regards his field as a
vested interest, and it is trespass for a sociologist or a psychologist to
cross it in pursuit of a problem. ‘We are like soldiers lying in isolated
foxholes without means of communication . . . yet the social sciences
are concerned with different aspects of the same creature—man—and
the notion that we can abstract the economic or the psychological
aspect of his behaviour without regard to the rest, is nonsense.’

This is a pointed statement of a troublesome problem to which I
want to return later in the hope not so much of solving it as of clarifying
some aspects that may help the experts to solve it.
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Taboo

The last general difficulty that we shall mention here is quite beyond the
control of the social scientists of either wing. Certain aspects of human
behaviour cannot be freely investigated even today. Convention says
‘no’, or the church says ‘no’, or reactionary congressmen say ‘no’, or the
Chamber of Commerce says ‘no’. Studies, for instance, having to do
with sex, property relations, government debt and spending, foreigners,
race, must be conducted with great circumspection. It used to be a kind
of heresy to examine the gold standard objectively, but that day has
passed. To take a good look at the Constitution, as Charles A. Beard
once did, still demands courage. Even ten years ago Dr Kinsey’s book
on the American male could probably not have been published.

The scientific method cannot tolerate taboos and restrictions, and
social science is sometimes crippled accordingly. The natural sciences
can be more liberal because there is more assurance that foolish
hypotheses will soon be eliminated by the shock of facts. Presently
somebody will come along to say, ‘Very interesting; let’s have a look
at the experiments.’

In social science, foolish theories sometimes continue unchallenged
for a long time. The situation is not so crippling as it was in Victorian
days—when bigots tried to silence Thomas Huxley for describing
evolution—but neither is it as good as the Greeks enjoyed 2,500 years
ago. Their extraordinary culture permitted them to doubt everything
and to investigate anything. They were not, however, very good
investigators.

Despite these prohibitions, lags, and difficulties, the scientific study of
man cannot be halted. The argument that man is too unpredictable to
be studied objectively is now, as Donald Young has forcefully pointed
out, a dead issue. Only the ignorant raise it. A living body of genuine
knowledge has been created. The war has advanced it in many depart-
ments. Already it can answer some of the problems of society better than
any dictator, better than any convocation of elders, better than intuition
or common sense. Already thousands of competent men and women
are devoting their lives and talents to advance this knowledge.

It is not necessary to learn all about man and his behaviour. No
worker in the natural sciences yet knows what life is, or precisely what
electricity is. But he knows enough to direct some of the processes of
life and of electricity; enough to stamp out yellow fever and light a
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thousand cities. Ralph Linton points out the even grander vision now
before the social scientist: “The pioneer can only press on, sustained by
the belief that somewhere in this vast territory there lies hidden the

knowledge which will arm man for his greatest victory, the conquest of
himself.’



s - KNOWLEDGE IN THE STOREHOUSE

X

ECAUSE there is a long-honoured term, ‘social science’, it is

natural to believe that out there in the world somewhere is an
entity which corresponds to the term. There is no such entity out there,
and we must beware of constructing one in our heads. What is to be
found in the space-time world?

A television camera would show a number of professors lecturing to
more or less bored students in more or less stuffy classrooms; experi-
ments being performed in psychological laboratories; clinical studies
in factories and offices; teams of investigators taking notes in the slums
and suburbia; social workers making records on their rounds and in
clinics; a battery of Hollerith machines clicking away while they sort
cards for social sccurity or opinion polls; sunburned persons in pith
helmets asking questions of slightly puzzled natives in New Guinea.
. . . Finally, the camera would focus on shelf after shelf of books.
Many of the volumes are famous; many of them contain prose as good
as the advice is bad—for instance, Plato’s recipe for bringing up
children.

In America, for example, there are 145 million people, scattered over
3 million square miles of plain, valley, and hillside forming and re-
forming into numberless groups and organizations, with loyalties and
sentiments clustered about each. In Newburyport, Massachusctts, a
recent study showed more than 800 organizations among 17,000 people.
The camcra indicates the many curious methods by which Americans
earn their living, or seek to mitigate the boredom of earning a living
under machine age conditions.

Here then is the ficld of the social scientist: watching these people
behave, and searching out the laws which govern that behaviour.
Kurt Lewin believed that the laboratory of the social scientists is living
socicty, that observations must have a date put on them, for society is
always changing, and that a small controlled change be made to provide a
scale for measurement and comparison.

56
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The major disciplines

The consensus of professional opinion, as noted before, recognizes five
disciplines as the hard core of social science:

(1) Cultural anthropology, (2) social psychology, (3) sociology, (4)
economics, (5) political science. The order corresponds inversely with
their age, for anthropology and psychology are the youngest of the
disciplines, while political science is the oldest. Aristotle as the author of
Politics might be nominated as the father of political science.

Economics, which once was called ‘political economy’, became a
formal discipline with the work of Adam Smith in the late eighteenth
century. Sociology was launched in the nineteenth century with such
sponsors as Durkheim, Hobhouse, Giddings, and Ward. A little later
social psychology gathered impetus from William James. Cultural
anthropology was born with Morgan’s work on the family systems of
Seneca Indians, and began to be prominent after the turn of the century.
A landmark was the publication of Sumner’s Folkways in 1906.
‘Physical’ anthropology as a science was much older, but it dealt with
the measurement of skulls, rather than with human societies.

In addition to the Big Five, various other disciplines have been
offered as candidates in the course of my study. History receives almost
as many votes as political science, but usually with a’ reservation.
Because it deals with cvents which have gone into limbo, history can
never hope to measure living phenomena or use the full scientific
method, and must therefore remain a kind of accessory discipline.
Legal science receives a number of votes, and so do educational methods,
social work, demography, human geography, public administration.

There are a few scattering votes for philosophy, comparative religion,
and ethics but without much conviction behind them. These studies are
now generally classed, not with social science, but with the humanities,
where one sits in an armchair and reads the Great Books, and where
scientific research has no place. The humanities are noble studies; they
clevate the mind and often produce great psychological certitude, but
they put little in the storehouse. The problems they solve do not stay
solved.

One of my correspondents, however, is prepared to battle for the
inclusion of ethics with social science—at least as he defines ethics. Hesays:
. . . The major proBlems of ethics can be formulated in scientific terms: If A,

then B; if you increase the police, then there will be x per cent decreasc in crime.
. .. Many such predictions can be made and checked . . . instead of being
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argued about. ‘Ethics’ as a philosophical discipline may disappear with the
establishment of enough such statements predicting human behaviour under a
variety of conditions, but actual ethics may then be realizable. ‘Ethics’ now is
simply an area in which we don’t know enough. That’s why cultural anthro-
pology is so important—it has vastly increased the number of statements about
human nature that can be verified. . . . I'have been giving a course ‘Philosophy:
Ethics’, and all I teach is cultural anthropology. I see no other way of teaching
ethics that makes sense to me—in other words, it should be taught as applied
social science.

The Big Five, anthropology, psychology, sociology, economics, and
political science, stand out above the others, with the qualification that
the lines between them are beginning to melt. Like railways or steel
companies the social disciplines have a tendency to merge. The Social
Science Research Council is itself a kind of clearing house.

Assisting them are four tools: mathematics, statistics, logic, and
semantics. Each of these tools is a formidable discipline in its own right;
each is useful if not mandatory where problems are to be solved. The
scientific method would be stillborn without mathematics and statistics.
It could make no hypotheses and theories without logic. Increasingly we
are realizing that people often do not know what they are talking about
without some functional understanding of language and its pitfalls—
which is the domain of the young discipline of semantics.

Between social science and natural science is a broad zone where
various disciplines and studies cut across both fields. Is finger-printing
social science or anatomy? What about Mr Sherlock Holmes and all
his professional descendants? How about Dr Yerkes’s revealing studies
on the habits of chimpanzees? A very strong case can be made for
psychiatry as a bridge between the two fields. Not only has it contri-
buted enormously to social science, but it draws on it as well. ‘Psy-
chiatry,” says Dr William C. Menninger, of the famous Topeka clinic,
‘is a medical science but it is also a social science. The psychiatrist,
more than the physician in any other medical discipline, must concern
himself with the social situation of his patients.” Dr Menninger names
race prejudice and involuntary unemployment as especially detrimental
to mental health. ‘“These social ills should be among our very special
concerns.”

Some outstanding accomplishments

With the help of the questionnaires, interviews, visits to universities,
and the reading of many monographs, I have accumulated a list of more
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than one hundred outstanding accomplishments in the U.S. alone in the
social sciences. Some are brilliant individual research findings, some
cover whole groups of studies.

Generally accepted as most important is what we may call the culture
concept in anthropology and sociology. This label covers a body of
principles derived from field studies, all revolving around the basic
idea that an individual cannot be understood apart from the culture
which contains him; or, to put it in a more familiar way, that manisa
social animal. It is a broad and general concept, on the scale of Darwin’s
theory of evolution, and perhaps even more important. The anthro-
pologists, by studying living cultures all over the world and checking
with the records of past cultures, have worked out some of the laws
which govern all human societies everywhere.

Other accomplishments which have received high ratings are the
following:

The Army Air Force programme, as described in Chapter 3.

The studies in racc relations of Boas, Benedict, Myrdal, Young, Klincberg, and
others. Therc is as yet no proof of racial inequality that will meet the test of
science. The real problem today is how to transmit these scientific conclusions to
the front line—where a lynching may be in the making.

Ogburn’s intensive work on the laws of social change.

The Cross-Cultural Index at Yale—a kind of Rosetta Stone of anthropology.
Leighton’s work with interned Japanese-Americans during the war. He discovered
some fundamental principles of administration, and the governing of men.
Sampling theory and its applications to census figures, population, insurance, and
the remarkable techniques of the Social Sccurity Board.

The polls of public opinion—also founded on sampling theory. They are at
present enjoying a great vogue, and constitute a lively and important addition to
the science of human relations.

Flton Mayo’s scientific approach to labour-management relations, combining
anthropology, psychology, sociology, and economics, which is now spreading all
over the country.

The ‘Middletown’ surveys and techniques, especially the Yankee City studies.
Seashore, IQ, and other testing techniques. A culture-free IQ is needed, however,
to compare people of different cultures.

Learning theory, especially the work of Dollard and Miller at Yale.

New light and new techniques on crime and punishment.

Area studies by social scientists during the war. Studies of Japanese morale by
remote control. Surveys to assist the armed services in their dealing with native
cultures, especially the preparation for the Okinawa landing.

Manpower analysis for recruiting soldiers and war workers—an outstanding
statistical achievement.

Development of Gross National Product and other statistical techniques during
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the war by the War Production Board, O.P.A., Bureau of Agricultural Economics,
Bureau of Labour Statistics, the Treasury, and other agencies.

Wesley Mitchell’s work on business cycles.

The Keynesian approach in economics, especially for handling problems of
depression, and of war finance.

Dr Kinsey’s analysis of the sexual life of American males. His goal is 100,000 case
histories.

New techniques in public administration—city-manager plans, the T.V.A., traffic
controls and traffic statistics, etc.

New techniques in social work, now increasingly influenced by the culture
concept and social psychology.

The development of semantics by Ogden and Richards, Korzybski, Hayakawa,
Johnson, and many more.

And so on, and so forth. A number of the above will be described
in detail later. The bare listis presented here to give the reader an idea of
the breadth of the field. Some of the projects I knew well; some, like
Dr Kinsey's work, I had heard mentioned; many were a complete
surprise. I had had no notion that so much knowledge was already
gathered. Most social scientists, I find, have little idea of the richness of
their total field.

The tmajor classes

Can we give the list a more orderly classification? To classify by disci-
plines is almost uscless, as many of the achievements embrace two or
more disciplines. The Middletown surveys and the Okinawa project,
for instance, werc the work of feams. Perhaps the following classification
will do to begin with:

1. Social science theory. Generalizations and laws which have been veri-
fied and which hold good under similar conditions in any society.
Examples: the ‘universals’ in the culture concept, sampling theory, the
reproductive index for population. The test of sound theory is its
ability to predict, as we learned earlicr in studying the scientific method.
2. Applied social science, sometimes called social engineering. Here
theory is taken off the shelf and put to work in actual human situations.
Examples: conducting a public opinion poll, conducting a Middletown
survey, giving a million foremen in war industry the Training Within
Industry programme. It should be noted, however, that sometimes
theory and engineering become hopelessly entangled. Flanagan had to
stop work and develop theory from time to time in order to get on
with his work of selecting pilots. The Manhattan project had to do like-
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wise, according to the Smyth report. Lancelot Hogben has pointed out
that with deep shaft mining in the sixteenth century, questions of air
pressure, ventilation, and explosives became urgent. Lacking this
practical urge, he says, chemistry including pure theory would have
remained at the level the Greeks left it.

3. Social techniques developed more by trial and error and common
sensc than by the scientific method. Many apply only to our own
culture, many are very useful, but for the long run they badly need
more research and theoretical foundation. Examples: city-manager
plans, managed currency devices, compensatory economy plans.

It is interesting to remember that economics is the most widely read
of all the disciplines, yet it has, along with political science, the weakest
theory structure. There is, Heaven help us, no lack of theories, but as
Colin Clark observed, they have not been verified. You can try cco-
nomic prediction if you are man enough, but you will probably regret
it.

Wasted knowledge

I asked a number of social scientists this question: Do you recall any
regrettable examples where accredited knowledge was available.and not used?
It brought a lively list of grievances, of which the most frequent was
against the brass-hats in Army and Navy who refused to let the scientists
have enough scope in helping to run the war. Among the complaints:

‘Military government’ did not really apply social science.

Race data was not sufficiently employed in dealing with Negroes
in the armed services.

Social science was not adequately used even in psychological war-
fare—where it would have been invaluable.

Army chiefs did not realizc that 1942 recruits were a different
type of youngster from those of 1917. ‘We tried to tell the chiefs
what had happened to America in twenty-five years but they
would not listen.”

Not all the generals disregarded social science by any means. Great
strides were made in its application during the war; witness the pilot-
testing work. If an admiral or a general had his share of intelligence, he
soon realized that here was a powerful new weapon. So powerful
indeed was the final effect on staff officers that now, long after V-J Day,
the services are financing large research projects on human relations,
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still strictly ‘classified’. Among other benefits, this could lead to better
communication lines between the officers and the rank and file.

Other examples of wasted knowledge brought to my attention—
mostly by economists—were these:

The mistakes in the Versailles Treaty which Keynes detected in
his brilliant book, The Economic Consequences of the Peace.

The case of the 1,000 U.S. economists who opposed the Smoot-
Hawley tariff in 1930. They said it would make the depression
worse and it did.

The almost universal attitude in banking and business quarters in
the 1930’s that the U.S. would have a disastrous inflation unless the
federal budget was balanced. Some economists knew better. There
was no inflation until the war.

The case of the 2,038 U.S. psychologists who offered a ten-point
programme for peacc and reconstruction on V-E Day, 1945. The
politicians and diplomats paid no attention.

The treatment of German heavy industry after V-E Day. Eco-
nomists knew what Secretary Marshall painfully found out,
namely, that German industrial recovery is the key to European
recovery.

Bevin’s rousing plan in 1947 to distribute the U.S. gold hoard to
finance the world. This was contrary to the most elementary
economic knowledge.

One can look back through history and find numberless tragic examples
where our present knowledge applied at strategic periods would have
saved a crushing load of needless suffering. Men persecuted men, not
because the persecutors were evil, but because they did not understand
what they were doing. Consider the terrible beliefs of the Aztecs about
the effect on crops of human sacrifice. Consider, on another level, the
cruel practices of ‘hardening’ labourers by working them fourteen
hours a day; and ‘building character’ in children by ‘breaking their
wills’ and maltreating them; the dreadful ‘iron law of wages’ pro-
pounded by economists of a century ago, which held that workers could
never hope to improve their condition.

- Aslate as 1870 Herbert Spencer could affirm that the starvation of the
idle, the exploitation of the weak by the strong, ‘are the decrees of a
large, far-seeing benevolence. . . . Under the natural order of things,
society is constantly excreting its unhealthy, imbecile, slow, vacillating,
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faithless members. . . .” Nobody could contradict this ferocious doc-
trine, except in his heart, because ncither anthropology nor social
psychology had then advanced far enough to prove its falsity.

Spencer offers a good example of the reckless and irresponsible
character of unverified speculation in the study of man; social science,
at its worst. He propounds a theory based on a mistaken analogy with
the survival of the fittest in the jungle, and then without competent
verification, uses it like some intellectual Caligula to condemn millions
of poor people to endless and needless suffering and defeat.

Aldous Huxley once defined history as a long succession of gratuitous
and unnecessary miseries experienced by the mass of the people at the
hands of their leaders. Social science, including history, has now demon-
strated the irrelevance of such practices, but ignorance reigned when
most of them were begun. How many of our 1948 practices which
waste lives and hurt people will some day be found based on equally
false assumptions?

The great unanswered questions

Unsolved questions arc always on the agenda of any developing
science, and our survey has disclosed plenty of them. The scientists
who helped me were, for the most part, frank about the things which
had been left undone. There was little self-congratulation to be found
but rather the contrary. . . . “We have been at it so long, and worked
so hard, and produced so little. . . .” This is a better foundation to
build on, however, than the mood: “We know all the answers.

The storehouse of social science has many empty shelves. How to
contain atomic energy is, of course, the most immediately ominous
problem, but plenty more are crowding close behind it. Herc are a few
samples: :

‘What are the inter-relations between individual personality and culture?

How large can a society grow before its members lose touch with one another,
and so begin to lose essential social functions—in a sense their very humanity?

‘What is the effect of a high energy culture on human beings, especially workers
in mass production industries? Are mental discases on the increase from this cause?

How can workers in western civilization again find interest in their work?

‘What kind of social structure can provide both freedom and economic security ?
Has Sweden found a formula? .

How can we develop a more dependable psychology? (This is a favourite
complaint among the experts.)

How can leaders be protected from the demoralizing effects of their own power ?
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‘What techniques in communication will help bring out more agreement?

‘What kind of education does a high energy culture demand? How many
child-years per pupil are wasted by present methods?

How can we apply more widely the knowledge already available?

Such is the type of inquiry which awaits more research. I asked Dr
Louis Wirth, of Chicago University, among others, to give me a list
of what he considered to be the ‘great unanswered questions’. He did
50, and ended with a statement so fine that I would like to include it
here:

The great unanswered questions of the social sciences are the great unanswered
questions of mankind. How can we get peace, freedom, order, prosperity and
progress under different conditions of existence ? How can we establish the condi-
tions of human well-being that have been attained in some parts of the world, or
by certain groups, so that they will apply to other groups, and to other parts of the
world ? How can we achieve consensus in a mass democracy ? How can we get the
advantages of a rapidly developing technology without destroying the other
values which we cherish?

I know these are general and cosmic questions, but until social scientists make a
usable answer to the ways and means of achieving such ends, they will be playing
a game which may be interesting enough to themselves, but one which they have
no right to expect society to support.

The accomplishments listed earlier in the chapter show that Dr
Wirth’s injunction has been taken seriously by many in the field. We
will now go on to a more detailed examination of some of them. I hope
the reader will be as impressed as I have been with the work already
done.



PART 11

Landmarks and Achievements

L

There is no way but knowledge out of the cages
of life .
They found themselves, too, in possession of
mechanical power on a scale beyond all previous
experience, and mnot simply of mechanical
power: physiological and then psychological
science followed in the wake of physics and
chemistry, and extraordinar