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PEACEFUL USES OF ATOMIC ENERGY

TUESDAY, APRIL 10, 1962

CONGRESS OF THE UNITED STATES,
JOINT COMMITTEE ON ATOMIC ENERGY,

-Washington, D.C.

The Joint Committee met at 10 a.m., pursuant to call, in room
AE-1, the Capitol, Representative Chet Holifield (chairman of the
Joint Committee) presiding.
Present: Senators Dworshak and Pastore, and Representatives

Holifield, Westland, Van Zandt, Price, Aspinall, Hosmer, and Bates.
Also present: Senator Clair Engle.
Also present: James T. Ramey, executive director; Edward J.

Bauser and George F. Murphy, Jr., professional staff members.
Chairman HOLIFIELD. The committee will be in order. Today we

are meeting to receive testimony on the peaceful uses of atomic energy.
The world at large first became aware of atomic energy in the form
of military weapons that brought an end to World War II. Mindful
of this responsibility to our future generations, to insure national
security, our country's leaders have continued to keep our nuclear
strength second to none. But as a parallel program they have strongly
pursued the development of atomic energy for peaceful purposes.
Our quest for controlling the atom to benefit mankind has covered
the spectrum from basic research into the workings of the innermost
particles to the practical application of the atom to provide light
and power to our communities.
We are pleased to have before us today two men who are leaders

in the atomic energy age. Dr. Glenn T. Seaborg, Chairman of the
Atomic Energy Commission, who I am happy to say is a fellow Cali-
fornian, and Adm. Hyman G. Rickover, whom all of you know as
the father of our nuclear Navy, and I might add an expert educator
in his own right.

Before Dr. Seaborg begins his testimony I would like to pay tribute
to the group of youngsters sitting with us. You bring with you the
hopes of a better world. We are delighted to have you with us today.
Under the personal supervision of Robert Myron Content, the group

comprises Claudia Bousman, Cynthia Brady, Rita Conklin, Lisa Carl,
John Davis, Michael Estrada, Stephen Formanek, Norman Kado,
Herbert Preston, Debera Smith, Wendy Steiner, and Alexander Weir.
Dr. Seaborg, it is always a pleasure to have you with us.
Will you now proceed ?'

1
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2 PEACEFUL USES OF ATOMIC ENERGY

STATE1VIE1T OE DR. GLENN T. SEABORG, CHAIRMAN, THE ATOMIC
ENERGY COMMISSION

Dr. SEABORG. Chairman Holifield, members of the committee, and
our special young guests today, it is a pleasure for me to appear before
you today and to have the opportunity to speak on this country's past,
present, and future achievements in the field of atomic energy so vital
to this Nation's continued prosperity and well-being. I know that
every citizen realizes the contributions that have been made through
atomic energy to our country's defense, as Chairman Holifield indi-
cated, but I am not so sure that we are aware of the many contributions
that are made by atomic energy to peaceful purposes.
The vast benefits that can come from these peaceful ,applications are

now close at hand, and in fact many of them are already here. I can
foresee wide application of atomic energy to the production of elec-
tricity, applications to space, and applications of radioisotopes in
many useful areas of human endeavor.
The key to atomic energy, of course, is that it is a concentrated source

of energy with a potentially wide base of application. If fully ex-
ploited it could be more abundant than all of the fossil fuels—the coal,
the gas, and the oil. However, atomic energy will not replace these
fossil fuels but will only supplement them. It will become increas-
ingly more important as we meet the increasing needs for electrical
power in our country.
Basic to the development of atomic energy is the basic and the

applied research that must be performed upon which today's and to-
morrow's technology will be built. Through the joint efforts of the
Congress and the executive branch, a broad program of research has
been sponsored by the Atomic Energy Commission since its inception,
and because of this foresight, our country today has the great national
laboratories: Brookhaven, Oak Ridge, Argonne Lawrence Radiation,
and Los Alamos Laboratories. The last two of these are operated by
the University of California for the Atomic Energy Commission.
These laboratories together with universities and industry are fully
utilized in our national programs.
In addition to the present program on civilian power there is the

veiy important basic research work that I have indicated.
One of the areas of basic research work is in the use of sterilizing

radiation. The radiations from the byproduct isotopes that are pro-
duced in the nuclear reactors can be utilized for the sterilization and
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the pasteurization of food. I have some samples here of food that
has been sterilized by radiation. This is food that was sterilized by
radiation a number of months ago. Some green beans, a steak here,
and 
Chairman HOLIFIELD. Will you please, for the record, Dr. Seaborg,

explain how many months those vegetables and meat have been
sterilized?
Dr. SEABORG. The beans were sterilized 21/2 months ago. The steak

3 months ago. You see that it is in good shape and I assure you that
it is edible.
Chairman HOLIFIELD. There has been no refrigeration used?
Dr. SEABORG. No refrigeration. This has been kept in just this

form during the entire intervening months by sterilization. These
are roast turkey slices sterilized 5 months ago, and I believe we have
here some carrots that were sterilized 21/2 months ago. These are all
in good, edible condition.
Another area of research is the investigation of the nucleus of the

atom itself. This is very basic to our entire nuclear energy program.
We have now under construction at Stanford University in Cali-
fornia, a 2-mile linear accelerator, of which you see a model over here.
(See fig. 1.) This electron accelerator will be used to study the most
basic properties of the nucleus of the atom, and also to study the na-
ture of the fundamental particles that are so important to the struc-
ture of the atom and the structure of matter in general.
I have already mentioned the future of nuclear power in the pro-

duction of electricity. Now I would like to add that we already have
a number of electrical plants now in operation, producing rather
large amounts of power. One is the Shippingport atomic power
station, of which we have a model over here, in operation in Ship-
pingport, Pa., and about which Admiral Rickover will have more to say
in a few moments. Others are the Yankee atomic electric plant
at Rowe, Mass., and the Dresden nuclear power station in Morris,
Ill. These are producing more than 400,000 kilowatts of electricity.
(See figs. 2, 3, 4.) Each of them has produced a total of more than
1 billion kilowatt-hours of electricity. This year about 10 additional
reactors will be coming on line, raising the national capacity to over
1 million kilowatts of electricity. Furthermore a number of utilities
located on the west coast, especially in California, and in the New
England area, are seriously considering the construction of large
nuclear powerplants to meet the increasing needs for electrical power
in our country.
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FIGURE 2.—The Shippingport Atomic Power Station.
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FIGURE 3.—First electricity generating plant to be built under the Commissio
n's

Power Demonstration Reactor Program (PDRP), the Yankee Atomic Electric

Company facility at Rowe, Mass., surpassed design expectations during its fir
st

year of operation. Constructed as a 110,000 electrical kilowatt generating station,

the Westinghouse Electric Corporation-built pressurized water reactor is produ
c-

ing enough heat to generate 141,000 ekw. Company officials are also predicting

the production of power at a lower mills per kilowatt hour cost than was antic
i-

pated. The plant is located on the Deerfield River (foreground) in northwestern

Massachusetts. (Credit Westinghouse Electric Corp.)
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FIGURE 4.—Dresden Nuclear Power Station—World's largest all-nuclear power plant,
Dresden Nuclear Power Station, near Chicago, Ill., was built for Commonwealth
Edison Company and the Nuclear Power Group. The 180,000 kwe dual-cycle
boiling water reactor is supplying large nuclear plant operation data while being
routinely operated on the Commonwealth Edison system. Dresden produced its
one billionth kilowatt hour on February 13.

FIGURE 5.—This is an artist's concept of the TRANSIT satellite, the first to receive
auxiliary power from atomic energy. The white sphere atop the drum-shaped
satellite is a radioisotope-fueled SNAP generator, developed and built for the
Atomic Energy Commission by The Martin Company. Fueled with plutonium
238, the device is designed to provide continuous electrical energy to satellite
radio transmitters for many years.
SNAP is the AEC's program for the development of compact, lightweight, long-

lived atomic electric devices for space vehicles and other uses.
In the orbiting generator, the spontaneous decay of a tiny amount of plutonium

238 generates heat. Thermocouples convert this heat directly into electrical energy.
The generator was placed in the vehicle to provide power to instrumentation and
to two of the four transmitters in the satellite. (Credit The Martin Company.)
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Nuclear power has also moved into space. In June and November
of last year two TRANSIT navigational satellites (see fig. 5) were
orbited containing radioisotope-fueled atomic batteries. We have an
example of such a radioisotope-fueled atomic battery over here.
(See fig. 6.) This little atomic battery, in this case, has been generat-
ing on the order of 1 watt of electricity for more than 1 year. We
have another model in front here, which is essentially the same type
of atomic battery, but fueled by the isotope plutonium 238 which has
a longer half life-90 years—than the 140 days of polonium 210, which
is used in the first example. The plutonium 238 was used in the
atomic batteries which have been operating in the TRANSIT navi-
gational satellite since June and November of last year.
Chairman HOLIFIELD. It might be interesting for the record to say

that this little device weighs only 5 pounds and it is supposed to last
for 5 years in the transit navigational satellite and send messages
back to earth. The amount of electricity that it will generate will be
equivalent to that of 80,000 pounds of dry battery electricity and
yet it only weighs 5 pounds.
Dr. SEABORG. That is right. That illustrates the great value of

these. They are already available, these SNAP devices—that is Sys-
tems for Nuclear Auxiliary Power—in the smaller power sizes and
will be available in much larger power capacity. Here, for example
is a SNAP device that will2 when it is completed, develop 3 kilo-
watts of energy. This is being developed for the Air Force by the
Atomics International Co. of California. (See fig. 7.) Later such
SNAP devices, which may be placed in space satellites will develop
tens of kilowatts, eventually hundreds of kilowatts, and after that even
thousands of kilowatts for the power requirements that the satellites
will have in their missions in space. (See app. 3, p. 140, for additional
information on SNAP devices.) In addition to this, atomic energy is
being developed for the propulsion of space vehicles. This is the
nuclear rocket and is being developed by means of the so-called
ROVER 1 project.
I mentioned earlier radioisotopes, the byproducts of the fission

reaction in nuclear reactors. Already these have a wide peaceful
application in industry and in the home and in the laboratory. Radio-
isotopes in gages are used to assure that the aluminum foil the house-
wife uses is of uniform thickness, for example. Certain radioiso-
topes are incorporated in a luminous paint to be used in watch dials.
I have already mentioned the radioisotopes that are used in these
reliable compact atomic batteries. Such power sources have many
applications. For example, in addition to their application in space
they have application as sources of electrical power for remote auto-
matic weather stations in the Arctic and in the Antarctic. I think
we have an example, a model, of such a remote source of electrical
power over here. (See fig. 8.) These can operate unattended for
months or years at a time due to this concentrated long-lived source of
energy.

1 Rover—the AEC—NASA project concerned with the development of nuclear space
propulsion.
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FIGURE 8.—This artist's concept of a remote automatic weather station desi
gned by

the Nuclear Division of The Martin Company (Baltimore, Md.) shows ho
w the

unit might be buried at an Arctic site for unmanned operation over a two
-year

period. The cylinder shown in cutaway form would be eight feet high and 32

inches in diameter. The smaller cylinder inside would contain about a pound

of radioactive material, surrounded by thermoelectric elements to convert
 heat

directly into electrical energy to be used by the weather measuring instru
ments

and a radio transmitter.
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However, atomic energy has a serious side. In carrying forward
military requirements and peaceful applications, we are always alerted
to the fact that atomic energy has associated with it potential hazards.
Since the beginning of our national program Congress and the execu-
tive branch have concerned themselves with the proper regulation of
atomic energy to assure that the public health and safety would not
be endangered. The record to date has been outstanding. Accidents
have been held to a minimum. In a field of research and develop-
ment as large as this and in comparison with most other fields of work
it is surprising that there have not been more. I believe this only
proves the careful consideration that the regulatory program has
received today. Now, Mr. Chairman, this concludes my presentation
and if you have any questions I will be glad to answer them.
Chairman HOLIFIELD. Thank you, Dr. Seaborg.
Are there any questions from members of the committee?
Representative PRICE. Dr. Seaborg, a moment ago you showed some

of the products of the food irradiation program. I wonder if you
could state whether there is any item where the research has reached
the point that the product could possibly be marketable within a
short time?
Dr. SEABORG. One of the more fruitful areas in this connection is

in the pasteurization of perishable food; that is, increasing the
shelf life of perishable food like fish and fruit and items of that sort,
on the order of days and weeks. This can be of great importance.
Research to date has given very promising results with indications
that these techniques could be utilized to actually put pasteurized
food onto the market in the not too distant future. However, there
would remain the experiments that are necessary to establish that
the nutritional value of these foods has not diminished and that they
are entirely safe for consumption. Experiments of that type still
need to be carried out.
Representative PRICE. Has there been any progress made in the

field of agriculture through the use of radioisotopes?
Dr. SEABORG. A great deal of progress has been made in the field

Of agriculture through the use of isotopes. The mechanism of fer-
tilizers has been studied, making it possible to apply them more effi-
ciently, hence increasing the production—the food production—per
unit of land and in many other ways. These isotopes have also been
used to destroy insects by their radiation effect. In many other ways
they have been useful in increasing the efficiency and adding to the
overall effectiveness of our agricultural industry.
Representative PRICE. Has there been any progress in the field of

medicine through the use of radioisotopes in this?
Dr. SEABORG. Perhaps the greatest progress of all has been in the

field of medicine, Congressman Price. Here radioisotopes are used
in the diagnosis of disease in a number of cases. A notable example
is the use of the so-called radioiodine 131, which has been used in the
diagnosis of literally thousands of cases of thyroid disorder. In ad-
dition to the use in diagnosis there has been a broad use in therapy—
in the actual treatment of functional disorders and disease conditions.
If I may again use the example of the radioactive iodine 131, this
isotope has a dual role. It has been used not only in the diagnosis of
the thyroid conditions, malfunctions, but in the treatment and the
alleviation of the condition in thousands of instances. There are many
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other examples—the use of radioactive iron, chromium, sodium, medi-
cal, and so forth. These isotopes are also used in medicine in the re-
search—in basic research—to establish the fundamental basis and rea-
sons for these disease conditions, making it possible in the most basic
way to alleviate the condition and to arrive at solutions to very serious
and basic medical problems.

Representative PRICE. Thank you, Dr. Seaborg.
Chairman HOLIFIELD. Are there any further questions?
Representative HOSMER. Dr. Seaborg, as to the people who will be

doing this work in the future, are there young people in our schools
and colleges coming along to take over the job and continue the re-
search and development?
Dr. SEABORG. Congressman Hosmer, there are, but in my opinion

not at a sufficient rate. That is why I am happy to see the young
people that are with us today and it would be my hope that some of
these would enter science fields. I think that we need to interest
more young people to enter science as a career and enter engineering
as a career. I think the future of our country depends on having an
adequate supply of scientists and engineers. I mean not only from the
standpoint of national defense, because of the great contributions
that science and engineering make to our national defense, but also
because of their importance to our peaceful future. Our whole eco-
nomic future, our ability to expand in production and in our gross
national product, depends on having a sufficient supply of scientists
and engineers.

Representative HOSMER. Thank you.
Chairman HOLIFIELD. Are there any further questions? If not, we

thank you very much, Dr. Seaborg, for your appearance here this
morning.
The committee has previously requested that you submit additional

material on the peaceful application of atomic energy which we wish
for the record. We thank you again for your appearance.
Dr. SEABORG. I will be glad to -do that.
Chairman HOLIFIELD. Thank you.
(See also app. 2, p. 136.)
(The additional material referred to follows:)

REMARKS BY DR. GLENN T. SEABORG, CHAIRMAN, U.S. ATOMIC ENERGY COMMIS-
SION, PREPARED FOR DELIVERY AT THE DEDICATION OF MENDEL HALL, VILLANOVA
UNIVERSITY, VILLANOVA, PA., APRIL 7, 1962

SCIENCE AS A TOOL OF THE ARTS AND HUMANITIES

The traditions of American higher education owe much to the aims, the ideals
and the spirit of dedication of the church-oriented college. In colonial times
and in the early days of the Republic, the large majority of our colleges and
universities were founded by people who were motivated by the ideal of Chris-
tian education—to lead and to teach youth in a predominantly ethic or moral

atmosphere. The contribution of these institutions to our culture would be

difficult to exaggerate; indeed, in earlier times, before the advent of the State

college and university, the graduates of these institutions furnished a great

proportion of the professional and other educated people of our country.

Villanova is a part of this tradition. Founded in 1842, it has for over a

century seasoned the land with the salt of its learning and is older than all

but a few of our State institutions of higher learning. Indeed, the establish-

ment of State-supported colleges and universities did not receive its real impetus

until the land grant college or Morrill Act was signed by President Lincoln 20

years after Villanova was founded.
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One of the challenges to higher education in our day is to mesh the humanities
with the sciences. This function is now of utmost importance because the
advances in science and technology over the last two decades make it not only
desirable, but essential that the educated be acquainted with science, its char-
acter, its manifestations and its influence on our civilization. He must know
these if he is to know the social and economic implications of our increasingly
scientific and technological society. And, unless he understands these influ-
ences and implications upon our modern society he can scarcely claim to be
an informed citizen. That Mendel Hall—this new hall of science on your
campus—may be both the laboratory of science and the catalyst through which
a better understanding of science will be brought to those whose primary
interest may lie in other fields, is almost implicit in its name. Who, better
than Gregor Mendel, exemplified the combination of science and the humani-
ties. This very human and patient monk (a member indeed of the same order—
the Augustinians—who founded and who direct this university) literally planted
the seeds of a scientific discipline and brought them to flower in an Austrian
monastery garden. Surely, the name Mendel Hall at Villanova will need no
further introduction to the educated.
In the pursuit of learning we must understand the interrelation of science

with literature, history, the arts. We must appreciate that while science for
its own sake is a vast study, correlation and understanding of numerous and
fascinating phenomena, that it is the contributions of science to the arts, to
history and to our social institutions which make it also a part of the organism
of the various disciplines of the humanities. Even as the scientist can serve
his fellow man better if he can comprehend the substance and the nuances
of the social and economic stream of life and communicate with it, so the
nonscientist cannot be "the whole man" without an appreciation of the nature
of science and the current developments in technology.

It seems to me that the dedication of a new hall of science on a university
campus is a most appropriate occasion to recognize and to emphasize this
scientific literacy—that is, this ability to understand the nature and the impact
of science—and its importance to every student in our modern culture—what-
ever his intended profession or calling. In this connection, it may be of inter-
est to illustrate the interrelation of science with the other fields of traditional
learning so that we may envision the impact of Mendel Hall upon the whole
of Villanova University and its learning.
An example of this interaction lies in the field of archeology, upon which

necessarily much of our understanding of history depends. In archeology,
the use of radioactive carbon 14 dating methods has given us an entirely new
dimension of accuracy, in cases where there had previously been little more
than guesswork. Prof. Willard F. Libby, who once served as a member of
the Atomic Energy Commission, made important scientific contributions to these
kinds of historical phenomena for which he was awarded the Nobel Prize in
1960. Let me review briefly the principles upon which this method of giving
dates to historical objects depends.
The earth is bombarded by cosmic rays from outer space. Among the products

of this bombardment are atoms of radioactive carbon 14. These tiny but meas-
urable traces of radioactive carbon enter into the photosynthetic carbon chain
of plant life and ultimately into all living matter—trees, fruits, vegetables,
animals, and man. On the other hand, a piece of once living material, such
as a piece of wood in an ancient Egyptian tomb, is no longer part of the
dynamic pathway of the carbon cycle, and so the radioactivity in it is not
replenished but slowly fades away. The half-life of radioactive carbon is
a little over 5,000 years; this means that a piece of wood of that age is only
half as radioactive as it was when first formed. A piece 10,000 years old would
be one-fourth as active, and so on. By using the most sensitive analytical meth-
ods available today, it is possible for scientists to give a fairly accurate date to
the products of man's activities—charcoal from his fires, pieces of leather from
his sandals, even pieces of linen from the wrapping of the Dead Sea scrolls.
Using these methods, we now know that the great monuments at Stonehenge
in England were erected some 3,500 years ago. Geologists have also given us
a new insight into the magnitude of this as an engineering problem, because
they have identified the rock of which the monuments were made, and the
nearest such deposits is in Wales, 180 miles away. Some of these individual
stones weigh as much as 28 tons.
Hammuraki, the king of ancient Babylon, whom we know as the author of

the code of laws that bears his name, was probably the first ruler who published
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the laws of his country and assigned definite punishments to those who broke
them. The Code of Hammurabi was carved on great stone slabs and erected in
every city and village of the land. By dating a house erected in his reign, we
now know that Hammurabi, the Law Giver, ascended his throne in about 1750
B.C., and we can also tell the approximate dates of many of the other events
of Babylonian history.
We have also learned, for example, that Jericho may be one of the oldest

cities in the world. Parts of the deep ruins of the city date from the period
of 8000-6000 B.C., when the Ice Age had not yet ended in northern Europe.
Radioactive dating is reasonably well known by now, and has succeeded

in being of inestimable help to the historian by clarifying many ancient and
puzzling questions. It even gives us a new sort of yardstick by which we can
measure how fast and how far we have come in our ascent from the swamps
and the caves of our remote ancestors. Prof. L. S. B. Leakey has recently
found the remains of a primitive, apelike creature in the Olduvai gorge in
Tanganyika, East Africa. Although these were primitive creatures, they had
already learned the fundamental art of making crude tools of flint. By the use
of another radioactive method, measuring the rate at which potassium 40 slowly
turns into argon 40, scientists Curtis and Evernden, at the University of Cali-
fornia, have established that these early men hunted and lived and died over
600,000 years ago. More recently, some bones from this region have been
dated as being at least 1,750,000 years old—which may push man's ancestry
farther back than ever before. And just last month we learned from news re-
ports that Leakey, with the help of radioactive dating by the Berkeley scientists,
may have uncovered a near ancestor of man in Kenya, more manlike than ape-
like, 14 million years old. It is humbling to recognize that our span of recorded
history in the usual sense is only about one-thousandth of the entire length
of time that men, or manlike creatures, have walked on the face of the earth.
Yet today we are getting ready to cross the void, taking our handful of tools
with us, to explore yet other worlds in space. When we get there, perhaps
there may be opportunity for the scientist to solve the origins of yet other forms
of life.

There are also important applications of science to the arts. Neutrons from
an atomic reactor can be used to make minute traces of some materials suffi-
ciently radioactive so that we can measure their presence and amount, even in
quantities that are much too small to see with the most powerful microscope.
This method is called neutron activation analysis. Recently, scientists at the
Brookhaven National Laboratory, a laboratory operated by the Associated Uni-
versities, Inc., for the Atomic Energy Commission, have been working with this
new and powerful method to study the chemical composition of ancient pottery
from the Mediterranean and from South and Central America. The great ad-
vantage of this method for the archeologist is that it is a nondestructive method
of analysis, that is, the original artifact is still preserved in its original form
and beauty. One of the fascinating things learned from this research program
was that fraud was not exactly unknown in the ancient world. Pieces of pottery
made in an ancient city of Arezzo. Italy, were very popular in the Roman Empire
because of the high quality of their workmanship. The potters even marked
their ware in the same way that manufacturers trademark their goods today.
Yet, by means of neutron activation analysis, it has now been possible to show
that much of this ancient pottery must have been made elsewhere and given a
false trademark, since the chemical composition of the clay is sufficiently distinct
to clearly establish it was not made in Arezzo.

Analysis of Macedonian coins, of about the period 400 B.C., has also disclosed
a possible and cuaious double standard in fiscal affairs. Two very similar vari-
eties of silver coins were struck in this period: one variety contains less than

one-fourth of 1 percent of copper—the others contain from 5 to 24 percent copper,

and because of their similarity in other respects there is a suspicion that the

higher alloyed varieties may have been used to deceive the unwary or unknowing.
Neutron activation analysis is now being used in two unusual historical inves-

tigations in Europe. King Erie XIV of Sweden lived a rather violent life, even

for the busy days of the 16th century. He imprisoned his half-brother. John.

imprisoned and executed many members of his nobility, proposed marriage to

Elizabeth I of England, and finally became violently insane. There was a re-
bellion. his half-brother took over the throne as John III and had Erie impris-
oned. Several years later, Eric suddenly died in prison, following, It is said, the
consumption of a dish of pea soup. Recent neutron activation studies of the
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remains of King Eric give support to the theory that the soup may have con-tained substantial amounts of mercury.
For many years, questions have been raised about the cause of the death ofthe Emperor Napoleon I on the island of St. Helena. Although he was officiallyreported to have died of cancer, some have interpreted the symptoms of his ill-ness and death as being due to other causes.
If we want to think of it in terms of a historical detective story, we can saythat the "Case of the Imperial Prisoner" has recently been reopened by the discov-ery of new evidence. Neutron activation analysis has been carried out on a lockof hair reportedly taken from Napoleon's head immediately following his death.The hair contained 13 times as much arsenic as is normal for human hair. This,added to other symptoms of his final days, has raised an inference that Napoleonmay have suffered from arsenic poisoning.
There are numerous fascinating aspects of the interactions between scienceand history and the arts. For instance, we know that the nucleus of the hydro-gen atom is both a kind of spinning gyroscope and a tiny magnet. It is possibleto use these properties of the nucleus to build a highly sensitive device to meas-ure magnetism to 1 part in 100,000. A device of this kind, weighing only about

20 pounds, can be used to measure the magnetism of the soil. The ancient
Roman who built a fire or dug a hole and disturbed the soil, changed the mag-
netic field of the ground. Recently, by careful measurement of the magnetic
field with these devices, dozens of ancient Roman pottery kilns were located in
a section of England where bulldozers were about to break ground for a new road.
This method of detection is also being used today to locate tombs in northern
Italy left by the Etruscans, who occupied that country before the Romans.

Aerial photography has located many ancient ruins not visible from the
ground, and has identified them even when buried under fields which have been
under cultivation for hundreds of years. An old wall or ruin, even underground,
changes the amount of water available to growing plants just enough so that
there is a difference in color or shade to which the eye of the camera is sensitive.
Cities of almost forgotten times have thus been found in a number of places in
the world.
Another new device called the electron beam microprobe analyzer is giving

unexpected aid to the student of art. This device can take a microscopic sliver,
perhaps no larger than a human hair, and scan it with a fine needle beam of
electrons. Under these conditions, the atoms present emit their characteristic
X-rays. and give a chemical analysis of the material. In this way, the scientist
can tell the art expert what kind of pigments were used in making the painting.
If a painting supposedly dated in 1657 contains a pigment that was not discov-
ered until 1850, this is a fact that a collector or museum management would
certainly be interested in knowing.
X-ray fluorescence spectrometry is a method of analysis which is also of partic-

ular interest to the archeologist and art Investigator, since it is sensitive and
nondestructive, and can tell what elements are present in the sample examined.
It has been successfully used to analyze and identify the glazes of old ceramics,
and has had one other unusual application. The skull and jawbone of the Pilt-
down man had long been an object of suspicion and irritation to many scientists,
since it just didn't fit most of the rest of what was known about ancient man.
One of the final contributing bits of evidence that established it as a complete
fraud was proof by X-ray fluorescence spectrometry that the brown coloration of
the skull was not a result of staining by iron in the water, as originally claimed,
but was the result of artificial treatment of the bones with chromic acid. So
Piltdown man has quietly been removed both from the museums and from the
family tree.
One of the most important periods in man's history was when he stopped being

a hunter and mere gatherer of food, and settled down to the life of a farmer.
Experts in botany and archeology, working together, have shown that several
well-known plants were first domesticated in the Near East nearly 9,000 years
ago, and they have traced the origin of our domestic wheat and barley to grasses
which still grow wild in the hills in the Lebanon area.
It might be mentioned in passing that even such a technical advance as the

invention of the aqualung has had its effect on our culture. In addition to tran-
sient additions to our intellectual life such as forming the basis of several televi-
sion programs, the aqualung has made it possible for us to greatly extend our
knowledge about the history, commerce, and ways of life of many ancient peoples,
particularly in the region around the Mediterranean. We have found every-
thing from olive pits and wine bottles in the crew's quarters of an old sunken
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ship to new evidence of colonial trade that gives us a better understanding of

the economic basis of early competition between different countries. It may
not be, as some people think, that it was Helen's face that launched a thousand

ships to start the Trojan War, but that it may have been simply an economic

struggle for control of the valuable trade route to the Black Sea. Thus new
scientific tools extend our insight and understanding of the ancient roots and

patterns of life.
In other fields, it is interesting to note that many people are now working

on machine translation of one language into another. A massive assault is

being made on the philosophical and analytical problems of linguistics—and

people are already learning, via computer, many new things about the struc-

tures and interrelationships of different languages.
We should also mention the importance of modern technology in making art

available to all by means of color photography, the motion picture, high-fidelity

tapes and records, and books. A few generations ago art and fine music were

largely confined to the gallery and the concert hall; today anyone can bring a

symphony orchestra or a fine art reproduction to his living room, and we take

it quite for granted.
Another important field in which the scientist is aiding the artist and the

collector is in the highly significant one of the conservation of art. The paint-

ings of 300 and more years ago, the sculpture, the tapestries, the manuscripts

which are part of our priceless and irreplaceable heritage—are all subject to

inevitable erosion and deterioration. Light, weather, humidity, mold, insects,

corrosive atmospheres all take their toll—in other words, the rust and moths

do corrupt. Conservation of the best in art is one of our important responsi-

bilities to our posterity. Here, scientists are again being of help in advising how

this may best be done. Examples of this cooperation include some of the work

done by scientists at the Brookhaven National Laboratory which I have already

mentioned. Dr. Sayre and others at Brookhaven have recently discovered the

cause of the decay that was destroying some famous Renaissance fresco wall
paintings by Giotto in a chapel in Padua, Italy. Originally the plaster surface
of the wall was largely calcium carbonate. Over the past century contamina-

tion of the air with small amounts of sulfuric acid from industrial processes
had slowly been changing the carbonate to calcium sulfate, which had a differ-

ent crystal form, and as a result the overlying paint was flaking off. Knowing
the causes, we now hope that our modern methods of air-conditioning the chapel
will remove the contaminants, and arrest the decay.
Art conservation can take place on the grand scale, too, as witness the treat-

ments of Gutzon Borglum's gigantic sculptures at Mount Rushmore in South
Dakota. There, the famous stone heads of our honored Presidents have recently
been treated with a silicone water-repellent to prevent the penetration of
moisture, which would eventually cause their weathering and decay. In Egypt,
a gigantic engineering program is beginning; men will lift the ancient Abu
Simbel temples above the levels of the encroaching waters of the Aswan Dam
along the Upper Nile.
One of the interesting aspects of conservation of both artistic and historical

records is the preservation of documents. One of the early pioneers in this
field was Cardinal Ehrle, keeper of the Vatican Library, which is one of the
world's greatest repositories of documents. His work, in the latter part of the
19th century, led many others in various parts of the world to similar dedicated
efforts.
I have touched upon several aspects of the interactions between the sciences

and the arts in my discussion today. While these could be multiplied by other
examples in which science and the humanities coordinate in the advancement
of knowledge, I hope these touched upon today may illustrate for students of
the arts and humanities and students of the sciences that the interplay of
science with the arts and humanities is of utmost significance to learning, to
knowledge and to wisdom.
The field of science covers a broad spectrum. It is as broad as the phenomena

of all nature—which is its arena. Its disciplines range from archeology to zool-
ogy, from outer space to the ocean depths, from organic matter to inorganic
material, from the microcosmos to the cosmos, from sunlight to the darkness.
The educated man today—be he scientist or nonscientist—recognizes that the

whole man must understand his nature and the nature of his environment and
be able to visualize and be conscious of his relation to the rest of humanity, and
to know his purpose. To this end, I am sure that Mendel Hall will be a real
monument to Villanova's future.
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REMARKS BY DR. GLENN T. SEABORG, CHAIRMAN, U.S. ATOMIC ENERGY COM-
MISSION, BEFORE THE NATIONAL SCHOOL BOARD ASSOCIATION, ST. LOUIS,
MO., APRIL 14, 1962

EDUCATION FOR OUR AGE OF SCIENCE

I am pleased to have the opportunity of discussing with you today some ideas
about education in our public schools. I have always considered participation
on school boards as one of the most important and rewarding tasks a citizen
could undertake. You, as school board members, set the tone of the entire
educational system of our country, since institutions of higher education have to
start with your product. I wish to emphasize that for a democratic society
to prosper, it is essential that all citizens take an active and informed interest
In education. They must give full support to it. They must reexamine from
time to time the basic purpose of education in a changing society.
In the past 2 days, you have heard from people who are more intimately in-

volved than I in the day-to-day workings of the public school system. I am here
as a layman; but though something of an amateur, I have tried to keep continu-
ously abreast of the field and its problems and potentials:
I speak to you today as the Chairman of the Atomic Energy Commission, who

is vitally concerned with the strength and well-being of our Nation. I speak as
a university professor and former chancellor of the University of California
at Berkeley, who is concerned with the quality of preparation for college and
university studies. I speak as a scientist who is concerned with the role of
scientists and science in our society. And—above all—I speak as a citizen who
is concerned that all the precious human resources of each generation be de-
veloped and used to the fullest extent possible.
As you know, on February 6, 1962, the President sent to Congress a message

on education stressing the need to expand and improve the educational oppor-
tunities of all our people. The President recognized that the elementary and
secondary schools are the foundation of our educational system and recom-
mended Federal support for classroom construction, teachers' salaries, and in-
creased opportunities for teaching improvement through the establishment of
scholarships, institutes, and grants.
One may ask: "Why this increased Federal concern in our country's educa-

tional system over the past several years?" Perhaps the answer is that the
Government and its executives have heard the old story about Destiny told
most recently by Leo Rosten in his book "Captain Newman, M.D." It seems,
centuries ago, Destiny came to an island and summoned three of its inhabitants:
"What would you do if I told you that tomorrow this island will be completely
Inundated by an immense tidal wave?" The first man, who was a man of the
world, said that he would eat, drink, and be merry all night long. The second
man, who was a man of the spirit, said: "I would go to the sacred grove with
my loved ones and make sacrifices to the gods and pray without ceasing." The
third man, a man of reason, thought for a while—confused and troubled—and
then said: "Why, I would assemble our wisest men and begin at once to study
how to live under water."
In these troubled times, when the spectre of a nuclear holocaust is frequently

raised, I strongly feel that the answer to national survival lies in a citizenry
of reasoning men and women. This requires national attention to our entire
educational system. What are the areas in which we, as a Nation, must de-
pend heavily on trained and reasoning brainpower—not, like Destiny, to live
under water, but to cope with the world's burgeoning problems?

First, we must pour ever-increasing resources of manpower and equipment
into scientific research and development in order to continue to maintain an
economy of abundance for all in this age of science. We must develop new
products, new sources of material, new manufacturing techniques. To accom-
plish this, we need more trained scientists, engineers, and technicians with in-
tellectual, as well as manual skills—so that they can adapt to changing tech-
nology. We need managers with sufficient technical training to direct enter-
prises intelligently.
Second, we must face the fact that our population will nearly double by

the year 2000. Meeting increasing needs for food, homes, education, jobs, and
recreation will strain our resources to the utmost. We must give urgent atten-
tion to problems of farm production, conservation of natural resources, and
replacement of fossil fuel energy sources with the development of new energy
sources such as nuclear energy. Urban congestion will intensify problems of
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transportation, utilities, water supply, waste disposal, public health, mental
health. race relations, and social behavior in general.
Third, we have entered an era in which we are thrust into a central place

on the world stage. Nearly every aspect of our lives is influenced by, and in turn
serves to influence, what happens in every part of our planet. Our international
relations directly concern everyone and demand the best services of trained
statesmen and diplomats, military experts, students of other cultures, political
and social scientists, economists, and, to an increasing extent, scientists.
Thus science and technology daily become more important factors in shaping

defense, political, economic, and social developments—national and global.
Therefore, we must educate both public-spirited scientists and scientifically
educated citizens.
These national problems are so urgent that we cannot afford to waste either

time or human resources. What does this mean in terms of our elementary
and secondary school systems? It means that we must expect and demand the
best in intellectual achievement from our students. It means that our school
boards must therefore strive to fully develop each student's particular capabili-
ties. Friday's general session speaker, Dr. John W. Gardner, president of
the Carnegie Corp., is one of the most eloquent pleaders for the pursuit of
excellence. If you have not already done so, I suggest that you read and study
his book "Excellence," published in 1961.
In the pursuit of excellence, I would urge that you try to provide, in each

and every school, an academic atmosphere that insists upon the best intellectual
performance of which each individual student is capable. Those who are
capable of more and better work should have their talents fully exploited and
should be challenged by additional opportunities for more intensive study.
Students with high intellectual capability should be located as early as possible
in their school years, whatever their economic, racial, or cultural background.
Their curiosity should be stimulated and their minds rigorously trained. Indi-
viduals with scientific aptitudes should be encouraged to develop them. Our
Nation requires increasing numbers of first-rate scientists and engineers, highly
trained in mathematics and the fundamentals of their science, and endowed
with the imagination necessary for the understanding of new relationships.
Every high school, regardless of size or character of student body, should

provide a counseling program designed to help each student realize his full
potential. I would be delighted to see more public pressure at local, county,
and State levels for quality education in the form of solid academic programs
for every capable student, with less pressure for frill courses for all students.
As an example of such a quality education, I would like to recall to your

attention Dr. James Bryant Conant's penetrating studies, including "The Amer-
ican High School Today" and "Recommendations for Education in Junior High
School Years." I urge support for such concepts for the academically talented
students, including a recommendation for a minimal high school curriculum
of 4 years of mathematics, 4 years of one foreign language, 3 years of science,
4 years of English, and 3 years of social studies, whenever possible. Other
courses, such as a second foreign language, additional work in social studies,
art, and music, should also, of course, be available.
I do not propose that all students become scientists, or even that all bright

students become scientists. I do propose that all students have an opportunity
to grow, to strengthen their minds and to fulfill their academic capabilities.
Only in this manner will we develop the men and women of resource and reason
so urgently needed for today's and tomorrow's world.
I must emphasize that every citizen in this age of science needs to have some

basic knowledge and appreciation of science. Such scientific literacy is a require-
ment for many decisions in our everyday life, in an increasing number of jobs,
in the conduct of public affairs, and even in casting an intelligent ballot. In
my opinion, it is also a requirement for an intelligent comprehension of man
and his place in the natural and social order. Therefore, our Nation must have
a well-balanced mixture of scientifically educated citizens and public-spirited
scientists.
Let me emphasize two subjects which are basic to a liberal education—by

which I mean the full education which every citizen in a democracy should
receive. These are the study of the English language and the study of arith-
metic and mathematics. Every student should have rigorous training in the
understanding and use of his native tongue. I heartily endorse any recom-
mendation that English composition, including much opportunity for practice in
writing, be given strong and continuous emphasis throughout your school sys-
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tems. The spoken word is also Important; students should be required to con-
stantly exercise their minds and tongues in recitations, debates, and public
speaking.
But just as knowledge of the elements of language is essential to careful

thinking and communication in general, so is knowledge of the elements of
mathematics essential to scientific thinking. The basic prerequisite studies which
will prepare the precollege student for serious study of science are arithmetic
and mathematics, physics, chemistry, and biological science. The mastery of
arithmetic and simple algebra and geometry is of crucial importance. The
student who goes on to major in science in college may overcome a weak back-
ground in chemistry or physics, but a week background in mathematics presents
an almost insuperable difficulty.

It is my opinion that we should do all that we can, immediately, to improve
and place greater emphasis on the teaching of arithmetic in our elementary
schools. Special arithmetic teachers might be employed, especially in the larger
elementary schools. Teachers who are competent in arithmetic might teach
more classes in this subject, with some of their other work distributed among
other teachers. I would favor the use of roving consultants in arithmetic where
possible. Incentives such as awards or cash prizes should be considered for
elementary school teachers who become more proficient in arithmetic and algebra.
Above all, the training of elementary school teachers in arithmetic must be
strengthened. This should be done both in the regular preparation of teachers
and through sound, iuservice training programs made attractive by financial
Incentives.
In developing these essentials, I think that it is imperative that you should

reexamine the curricula of your elementary and secondary schools. At Thurs-
day's special interest clinics, I note that some of you discussed "School Board
Responsibility for Curricula Planning." What mechanism exists for such re-
examination? Relative to science education, I have been greatly encouraged
by the following trends: (1) the improvement of course content; (2) the new
emphasis on laboratory work; (3) the scaling upward of teacher training and
standards; and (4) the increased collaboration of scientists and educators at the
university and college level with the teachers in the public schools.
These trends have resulted in a "wedding" of the curriculum efforts of the

National Science Foundation, the National Science Teachers Association, the
various professional societies, Educational Testing Service, university and col
lege science faculties, and many active public school teachers. I do not have
time to discuss all the curriculum development projects, but I would like to
mention a few as illustrations. These are the biological sciences curriculum
study, the chemical education material study, the chemical bond approach
study, the school mathematics study group, and the physical science study com-
mittee for the high school level; and the University of Illinois arithmetic project
and the elementary school science project at the Universities of California and
Illinois for the elementary school level. Most of these are national in scope,
sponsored by the National Science Foundation. They utilize the services of the
Educational Testing Service of Princeton, N.J., to evaluate results of actual
public school teaching with the benefit of the various curriculum studies, text-
books, laboratory experiments, and visual aids developed under these programs.
By 1961, for example, thousands of high school teachers had the experience

of using experimental texts and laboratory manuals developed by these studies
in the fields of chemistry, physics, biology, and mathematics with more than
100,000 students. The results, to date, have been extremely encouraging.
My own strong, personal interest in these curricula problems has prompted

me to take an active role in the chemical education material study, of which I
am chairman, and Prof. J. Arthur Campbell of Harvey Mudd College in Cali-
fornia, director. In this specific work, we have found that most high school
chemistry courses have a qualitative discussion of too many topics as a result
of accretion of new material and an apparently stubborn reluctance to discard
any material that ever was in the course. Further, much important new in-
formation and theory is missing, and there has been a movement away from
actual laboratory experience for the student.
But efforts at the improvement of curriculums should not be limited to the high

schools. Much important work can and must be done in the elementary schools,
particularly in the improvement of science teaching. Several studies in this
area are now underway and I have already mentioned the projects at the Uni-
versities of California and Illinois which are concerned with this subject. There
are other varied and thorough science and mathematics curriculum studies being
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conducted throughout the country by university and high school science and
science education faculties. An excellent summary of the current status of
these and other studies is presented in the December 1961 issue of Science Edu-
cation News, published by the American Association for the Advancement of
Science.
The implementation of these curriculum improvement efforts is in your hands.

I hope you will investigate these curriculum studies to ascertain their applica-
bility to your own particular school system.
I strongly feel that if our young people are to meet the challenges of an ever-

increasing scientific and technological future, they must have an early intro-
duction to science. The first grade is not too soon. We can never expect first-
class students in mathematics and science at the more advanced levels if their
early education in these subjects is lacking, underrated, or conducted by teachers
who have little understanding of these subjects.
You may well ask, How can my school board and its professional staff keep

abreast of these developments? I suggest you give serious consideration to
workshops for school board members, in addition to those you already finance
for teachers and supervisors. Curriculum materials are available from the
directors of the various projects and include development of new teaching meth-
ods, experiments, teachers' manuals, visual aids, and, above all, modern text-
books for the students. ( See list of curriculum studies in appendix.)
I would now direct attention to the key person in the school system—the

teacher. Education in the simplest terms is a combination of teaching and
learning. Effective learning, especially in the elementary and secondary school
system, depends upon competent and dedicated teachers to guide the learning
process and to challenge each student to perform to the limit of his intellectual
capability. We must not forget that the entire school system—buildings, facili-
ties, administrative organization—exists for one purpose: So that good teach-
ing by good teachers can take place—so that, in turn, learning may flourish.
As you are all aware, recruitment and retention of teachers is a major task

faced by all school boards. The real success of any school system depends upon
the solution of this teacher problem. I am sure all of you are searching for
the answers to the following questions:

Why do so few science majors—or, for that matter few college graduates
in general—give little consideration to teaching in the public schools?
Why are so few challenged to adopt this most intellectually rewarding

career?
Why do our teachers carry less prestige than do their counterparts in

many other countries?
Obviously, one answer is the ever-present question of money—the fact that, in

all too many of our schools, the teachers' salaries are pitifully low. Not only
does this impose a real financial hardship on teachers, but it is also—unhap-
pily—an indication of low prestige. Like it or not, moneymaking is the most
universal status symbol in our society. I would point out, in this connection,
the desirability of increasing salaries more rapidly and to higher levels as a
reward for length of competent service and particularly for distinction of service.
In the case of potential science teachers, the question of salary is particularly
crucial, since the good science student upon graduation finds open to him jobs
with industry and Government offering salaries and opportunities for advance-
ment far greater than those offered to teachers.
A few years ago, while I was still living in California, I heard of the case of a

night foreman at one of the larger bay area high schools who approached one of
the chemistry teachers. He had a secret desire to become a teacher and wanted
information on what he would have to do to become eligible. When the con-
versation touched upon salaries, it turned out that the foreman's salary of
$6,600 per year waS $1,000 greater than the average of all teachers in that school.
I was not told whether the chemistry teacher then applied for the job of night
foreman.

There are sound economic reasons for putting more money into education.

Industry spends millions in training programs to prepare people for effective
work; part of this is necessary because of educational deficiencies which should
not have appeared. Industry does without the new ideas which are never pro-
duced by undeveloped minds. In terms of the use of economic resources, as well
as the use of human resources, it is foolish not to spend a great deal more for
education than we do—on all levels. local, State, and National. I believe that
much good can be accomplished by means of Federal aid to education, and that
this can be done without endangering the proper local control of schools. I,
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myself, had some qualms about Federal aid to scientific activities after World
War II; but it has worked out very well. And I shudder to think what the
posture of American science would be today without the considerable support
given to it by such agencies as the National Science Foundation, the Department
of Health, Education, and Welfare, the Department of Defense, and the Atomic
Energy Commission. Surely we—as a nation—can provide such aid to our
schools.
I am aware that the economics of education is probably one of the areas of

most interest and concern to you as school board members—as is proper. It is
also one of your greatest responsibilities. Since you have a dominant voice in
these questions, the Nation looks to you for responsible leadership; and the
future of education is largely in your hands.

Let me relate—before I leave this point—an argument that in my mind has
always been persuasive for further expenditures on education. The lifetime
earning capacity of high school graduates is roughly $150,000 greater than that
of eighth grade graduates; and, further, a college education—on the average—
can add an additional $150,000.
Another barrier to the entrance of highly-qualified individuals into teaching

is the outmoded and inflexible requirements for teaching credentials found in
many States. I do not quarrel with the need for standards and licensing in the
teaching profession, but unfortunately it appears that these requirements some-
times discourage the very people best qualified to teach. Especially difficult are
problems of contrasting requirements from State to State and demands for
courses in educational methods, as contrasted to subject matter courses.

Certainly I agree that teachers need professional course work such as that
which shows how children and adolescents learn, grow, and develop. Supervised
practice teaching is also very important. The system becomes too inflexible,
however, when credential requirements begin to dictate the courses universities
and colleges must teach, the units of credit to be given, and overstress formal
education courses to the detriment of subject matter courses. Educational in-
stitutions then lose the initiative and freedom to experiment and develop ex-
cellence in their teacher education programs. The system tends to result in
inadequate subject matter preparation for those who elect to work for credentials
based primarily on education courses. Simultaneously, it discourages from
entering the teaching profession those individuals who excel in particular
academic fields but have not concentrated on education credits. I suggest that
the individual who is well-trained and loves his subject, and who has a drive
to communicate his knowledge and interest to others, makes the best teacher.
The more advanced the grade, the more important it is for the teacher to have

good training specifically in his particular subject fields. Thus, it is far more
important for the high school teacher to have been trained in academic dis-
ciplines than to have been trained in methodology. And when we come to the
level of the junior college, I can see no justification for any emphasis whatever
on methods courses. Undoubtedly, credential requirements for junior college
teachers could be greatly diminished. Fortunately, there is now an increasing
recognition of the need for establishing a better balance between education
matter courses and subject matter courses. Another interesting and desirable
trend is the movement for teacher colleges to provide broader and more com-
prehensive arts and science curriculums rather than the narrower education
curriculums.

Another important aspect of teacher training relates to the need to keep
experienced teachers abreast of the latest developments in the subject matter
that they are teaching. Therefore, a very pertinent question faced by all boards
of education is how to provide and to finance methods to accomplish this goal.
It is to this point that one of the major efforts of the Federal Government in
science education is addressed—namely, the various faculty institute programs
of the National Science Foundation, with the cooperation in specific areas of
other governmental agencies including the Atomic Energy Commission.
The sheer bulk in numbers of the various types of National Science Founda-

tion institute programs (covering summer institutes, academic year institutes,
and inservice training) is concentrated in the "Summer Institutes for Science,
Mathematics, and Engineering Teachers," which provides college-level classroom
instruction for approximately 20,000 secondary school teachers per summer.
The National Science Foundation provides grants to colleges and universities
for the operating expenses of these institutes, plus stipends and dependency
allowances for the attendees. Subject areas covered run the whole gamut of
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the life and physical sciences, with major areas including chemistry, physics,

mathematics, and biology. Referring to my earlier discussion of the national

curriculum study projects, it is noteworthy that specific institutes are provided

for the teaching materials developed by the major studies in biology, chemistry,

physics, and mathematics. Also of note is the sequential institute arrangement

under which qualified returning participants in several successive institutes can

work for master's degrees in science education. I recommend that you encour-

age the teachers under your jurisdiction to participate in these.
Courses offered on television constitute another powerful method of stimulat-

ing teachers. I have in mind, particularly, the courses on "Continental Class-

room." To date four courses are being or have been given: by Prof. Harvey

E. White on atomic age physics;  by Prof. John F. Baxter on modern chemistry;

by Prof. John C. Kelly and Prof. Frederick Mosteller on contemporary mathe-

matics; and now by Prof. Peter H. Odegaard on the structure and functions of

American Government.
These courses have a wide impact. The first course offered, atomic age

physicist attracted an estimated audience of 270,000 viewers a day at the unprec-

edentedly early 6 :30 a.m. time period. By the time of the third course, that

on contemporary mathematics, this program had grown to the point that it

was carried over 170 stations and had an estimated coverage of 95 percent of all

U.S. television homes, reaching a cumulative weekly audience of over 1% mil-

lion viewers. These television courses can be taken for academic credit in con-

junction with over 150 participating colleges and universities and, in fact,

about 14,000 persons took the first three courses in "Continental Classroom" for

such credit.
These courses have proved to be very valuable to the high school teachers for

whom they were designed and who intend to introduce new concepts into their

high school courses. In my opinion, this is an excellent means of bringing

public school teachers into contact. with first-rate teaching of the fundamentals

of important subjects. These also provide a continuing impact because these

courses have been rerun in subsequent years.
I have long been interested in the contribution that can be made to good

teaching by the imaginative use of television. As a member of the board of

directors of the National Educational Television & Radio Center, I have seen

how rapidly this important new educational medium has progressed in many

parts of the Nation. Hagerstown, Md., offers an excellent example of the use

of closed-circuit television in the schools—where it has proved highly successful.

At present, all 44 of the schools in the Washington County system—with 19,000

pupils participating—receive an average of 25 lessons a day per school from a

television center with 5 studios and a video-tape capability. I visited Hagers-

town a few years ago to see it in operation. Programs of 15 to 25 minutes dura-

tion for the elementary schools—and one-half to a whole class period for the

secondary schools—are sent to each of the schools in such crucial subjects as

arithmetic, geometry, social studies, English, foreign languages, and science.

This makes it possible for the very best teachers in particular subjects to use a

whole day to prepare for single lectures. Relatively inexperienced teachers then

have an opportunity in their own classrooms, to observe first-rate teachers in

action. The pupils also benefit—both from this first class, supplemental instrue

tion and from the presence of their own teachers—who can follow up on the tele-

vision lectures, which are carefully integrated into the teaching program. A

similar extensive use of television is being made in Anaheim, Calif.
Television is being used in State after State as a valuable aid to the schools.

In New York City, for instance, commercial stations are carrying education

programs on a large scale. In Florida, South Carolina, and the Midwest, educa-

tional television networks have been established to facilitate educational tele-

vision in the State. Perhaps most interesting of these is the one beamed to the

Midwestern States of Indiana, Illinois, Kentucky, Michigan, Ohio, and Wis-

consin, an area in which 500,000 students receive instruction from an aircraft

circling 23,000 feet above Indiana.
However, I do not mean to imply that I think the use of television should

supplant the irreplaceable relationship established between the classroom

teacher and the pupils, but I am convinced that it can be an invaluable sup-

plement to the classroom teacher. Television will not replace teachers, but it

does multiply the effectiveness of good teachers, by enabling them to reach a great

many more students and thereby to make the best of the tragic shortage of

qualified teachers. Let us give serious consideration to the ways in which it can

be further used.
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Summarizing what I have said today, I would like to encourage each and
every one of you to—

Demand the best intellectual performance from each student to the limit
of his individual capabilities.
Reexamine the curriculums, teaching methods, and textbooks of your

entire school system.
Recruit and maintain, by all practical means, the best possible teachers.
Explore the potentialities of educational television.
Keep your citizens informed of the current status and aspirations of your

school system, and consult with them about possible improvements.
Let me close with a few sentences from the President's Science Advisory

Committee report, "Education for the Age of Science," which states the premises
of our whole educational system.
"The American problem is conditioned by our traditional dedication to the

proposition that most of our children shall have a long educational experience,
that no child shall be deprived of the fullest opportunity to develop his own
talents, and that the people of each local community shall, to a large degree, be
autonomous in the decisions they make about the education of their own chil-
dren. In theory, we intend that the brilliant child shall be able to develop bril-
liantly; that the slow or backward child shall be nurtured patiently; that the
artisan shall not be considered inferior to the intellectual because he is an ar-
tisan, if only he is a good one;.that no one shall be condemned to a lowly posi-
tion or elevated to a high one by the mere circumstance of the wealth, power,
or prestige of his ancestors."
I submit that all of our mutual efforts to improve our educational system should

be directed toward the realization in practice of this basic proposition.

APPENDIX
High school science projects:

Biological sciences curriculum study:
Director: Dr. Arnold Grobman, University of Colorado, Boulder, Colo.
Joint effort of AIBS, NSF, and ETC.
Development of new high school biology teaching material.

Chemical education material study:
Director: Dr. J. A. Campbell, Harvey Mudd College, Claremont, Calif.
Financed by NSF.
Development of chemistry curriculum textbook, and experiments from
the standpoint of modern theory and providing strong laboratory
emphasis.

Chemical bond approach project:
Director: Dr. Laurence E. Strong, Earlham College, Richmond, Ind.
Financed by NSF.
Development of chemistry curriculum with a central theme, treats lab-

oratory experiments as the solution of problems.
Physical Science Study Committee:

Director: Dr. Jerrold R. Zacharias, Educational Services, Inc., 164 Main
Street, Watertown, Mass.

Financed by NSF, Sloan Foundation, Ford Foundation, Fund for Ad-
vancement of Science.

Physics curriculum designed to show students some of the structure of
physics, with concepts developed, not just asserted. Laboratory work
is on an equal level with the textbook, class discussions, and films.

Mathematics and arithmetic projects (high school and elementary school) :
School mathematics study group:

Director: Dr. E. G. Begle, Stanford University, Stanford, Calif.
Combined effort of American Mathematical Society, National Council

of Teachers of Mathematics, and the Mathematical Association of
America, with NSF financial support.

Development of textbooks ( Yale University Press) in algebra, geometry,
intermediate mathematics, elementary functions, matrix algebra for
high school as well as "Mathematics for Junior High School," volumes
I and II.

University of Illinois arithmetic project :1

1 NOTE.—Similar elementary school arithmetic projects are being conducted at Stanford
University, Syracuse University, the University of Maryland, and others.
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Director: Dr. David A. Page, 1207 West Stoughton, Urbana, Ill.
Financed by Carnegie Corp. of New York, NSF, and University of

Illinois.
Project is directly concerned with improvement in the content and in-

struction of school mathematics, grades K through 6. The project's
' main purpose is to enlarge the field of worthwhile mathematical alter-

natives from which new programs can be selected.
Elementary school science projects:

University of Illinois, Urbana, Ill..:
Directors: Dr. S. P. Wyatt, Department of Astronomy; Dr. J. M.

Atkin, Department of Education.
Financed by the NSF.
Project specifically concerned with astronomy, developing the major
themes such as measurement of length and distance, gravitation,
the nature of a star, the structure of our galaxy, etc.

University of California, 2232 Piedmont Avenue, Berkeley, Calif.:
Director: Dr. S. P. Diliberto.
Financed by the NSF.
Development of science units to more clearly demonstrate the na-

ture of scientific investigation and analysis.

COMMENCEMENT ADDRESS, BY GLENN T. SEABORG, CHAIRMAN, U.S. ATOMIC ENERGY

COMMISSION, TULANE UNIVERSITY, NEW ORLEANS, LA., MAY 28, 1962

A CHALLENGE TO THE GRADUATE AND TULANE

I welcome this opportunity to visit with you today in an environment so

familiar to me. I have spent most of my life with a university, as student, in-

structor, professor, and most recently, as chancellor, and I hope to return to that

environment when my present assignment is completed.
My presence on this platform gives me the opportunity to pay tribute to

the graduating students of this institution. This also gives me the traditional

opportunity to examine with you some of the problems that you will face in

your future world. In addition, I would like to comment on a role that your

university might play in that exciting world.
During the last two decades, and especially since the end of World War II,

there has been a new surge, a new tide of discovery and exploration. How-

ever, this new surge has not been in the sphere of geography as we have gen-

erally known it. It is rather a surge in the direction of scientific discovery and

technological exploitation of this new knowledge. Indeed, this surge, this tide,
is so mighty it is resulting in a new dimension of geography as well—the dimen-

sion of space. The significant changes of scientific scope over the last few

decades have equalled all the previous advances since the invention of the wheel;
there is no doubt in my mind that the scientific advances during the remaining
span of the life of today's graduate will greatly exceed the scientific advances of
the entire period of history before today—before 1962.
What does this mean in terms of today's graduate, and what does it mean

in terms of Tulane University, the State of Louisiana, the South, the whole
United States? It means that it will take effort merely to maintain position in
the race for accomplishment.
This reminds one of the experience of Alice in the country of the Red Queen

when she found herself running as fast as she could. When she dropped ex-

hausted she noticed she hadn't gone anywhere at all.
"'s * * in our country,' said Alice, 'you'd generally get somewhere else—if

you ran very fast for a long time as we've been doing.'
"To this the Red Queen replied: 'A slow sort of country! Now, here you see,

it takes all the running you can do to keep in the same place. If you want to

get somewhere else, you must run at least twice as fast as that.'"
Our country today is the country of the Red Queen. We must run very fast

to stay in the same place. It will take more than mere effort—it will take real

energy; it will take vision; it will take dedication—to make the required progress.

The graduation exercises of a university are not called "commencement exer-

cises" without reason. Graduation is not really the "ending" of anything—un-
less it is the end of the construction of a foundation on which the house has to

be built. Certainly, it cannot be the end of the learning process if there is to
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be any real contribution to our society on the part of those who are now en-
tering the stream of its activity. Society assumes that the graduate, up to this
time, has been more passive than active in his relation to our culture and our
social nuances. Believe me, during my tenure as chancellor at the University
of California I had many occasions to question the validity of this thesis.
In any case, from these commencement exercises forward the graduate must

commence to be active. He must commence to be a real producr, worker,
teacher. He must commence to exercise the franchise, commence to accept the
responsibilities of citizenship, commence to assume leadership in civil affairs as
well as in his profession or employment. And, against the picture of the future
which I have painted, he must commence postgraduate study (on his own
time, in his spare moments, or more formally) in order that he may enrich his
life and be part of the new and emerging knowledge as the years pass and as our
culture must adjust to new times. None of you can rest on the laurels won here
today, for you must not only be builders in the particular profession or in
the particular calling which you may choose to follow; you must continue to be
students if your wish for success is to be realized.
And when I speak of success, I am not talking of the dollar sign. Surely,

this is a symbol of success in the economic sense. But I am speaking of success
in the sense of satisfaction and service, the satisfaction of meeting your respon-
sibilities to yourselves, to your families, and to your country—your responsibili-
ties to the future.

If it is true that our projections for the next few decades approach even
a semblance of accuracy, may today not also signal a "commencement" for
this university? Might it not have before it the same challenge as its new
alumni?
A university is an institution with both physical and spiritual aspects. It

is to an appreciable extent a captive of its geography—its physical environ-
ment, but it is the master of its destiny—its spiritual environment.
The beginnings of Tulane University were those of a private medical college

In 1935. This was absorbed by the University of Louisiana in 1847, and then,
in turn, was transferred by the State legislature to the administrators of the
Tulane Education Fund in 1882. Thus, Tulane is the only university in the
United States to pass from private to State and then back into private control.
Every American must recognize that public higher education has been a great

boon to our country. However, those who know this also recognize that the
private institution represents the beginning of higher education in our country
and, over the years, has continued to make an outstanding impact on our
society—indeed, an impact essential to a well-balanced program of higher edu-
cation. Many of our greatest institutions of higher learning are private univer-
sities, and the public universities and colleges are helped in the performance
of their responsibilities by the existence of the private institutions. If political
considerations should ever restrict freedom of thought or speech in public insti-
tutions, this restriction could not survive while the private universities existed
to expose it in the bright light of free expression. So, the private university
In this country must be strengthened and preserved, not only because of its
continuing contribution to our entire educational effort, but because it must
stand as a sentinel to sound the alarm against any invasion of the integrity of
public education.
During the last two decades this university has also felt the surging tide

of the times. In its devotion to learning and in its objective of increasing
learning, it has reexamined the character of its activities. It has quadrupled
the fields in' which it offers the Ph. D. in graduate study; it has encouraged
further and more intensive and more advanced education. It has increased its
body of graduate students from 200 to almost a thousand, and the number of
recipients of its graduate degrees has increased proportionately. Further, in
enlightened spirit it is committed to doubling yet again its graduate enroll-
ment and further increasing the fields which offer Ph. D.'s—and this within
the next decade. In this it has indeed been plotting the curve of its progress
to meet the explosive demand of industrial and economic growth of this State,
and of the whole South. In its posture geographically and culturally it has
taken up the challenge of leadership.
I congratulate Tulane University on the progressive plans it has projected

for its development. The fulfillment of such projections will be the realization
of its opportunity for leadership in learning In the South. This will be a bene-
fit not only to the university, to this city, to this State, and to the South.
but also to the entire Nation.
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In 1960 I had the privilege of acting as chairman of a panel of the Presi-
dent's Science Advisory Committee. This panel recognized increased need for,
and recommended increased support for, rising centers of excellence in science.
It urged that the number of universities doing excellent work in basic scientific
research and graduate education in the United States should be doubled by
1975. Tulane University is, I know, aware of this need for more universities
to exercise leadership in science and technology, and is planning new programs
to achieve this position.
While this panel report to the President referred primarily to the field of

science, it suggested a much more extended application. For there is need
for greater research and learning in all humanities anCi the social
sciences as well. Our progress depends on education and what the educated
can do, and we must increase and strengthen education all along the line—our
survival requires this.
We must envision the many problems, both in the domestic field and inter-

nationally, that press upon us for solution. These must be met. Whether they
involve the need in this country for increasing our resources, or whether they
call for improvement in some of the emerging nations of the control of disease
and the extension of agriculture, there is need for research and need for expan-
sion of our educational and laboratory facilities to afford the means for meeting
these requirements.
There is considerable room in the area of Tulane's influence for providing

greater opportunities for talented young people to embark upon careers in science.
I understand that Tulane has taken the initiative in studies which will identify
talented young people in the high schools and give them guidance and encour-
agement toward preparation for such careers.
Tulane has had a strong tradition in the humanities, the social sciences, and

the arts. Because of its background Tulane's emphasis in science has been
largely in the biological and in the medical fields, where it has developed a note-
worthy leadership in such areas as cardiovascular diseases and surgery, tropi-
cal medicine, zoology, and biochemistry. It also has an established reputation in
the field of mathematics, which is the key to science; it was Galileo who said
"The Book of Nature lies open to us all, but it is written in the language of
mathematics."

Its experience in these and other areas of leadership can incite Tulane toward
further, growing, and accelerating leadership in other phases of the fields of
learning in which the room for accomplishment is broad, exciting and, as yet,
only approaching its adolescence.
Expansion and the insistence upon excellence are not the only problems of

graduate education in the years ahead. The marriage of graduate teaching
and research should be strengthened. The Ph. D. should not be given without
rigorous experience in research. Moreover, research should be conducted,
wherever feasible, in the presence of teaching. The two functions are mutually
enriching, and we can obtain the maximum from both only by their combination.
New Orleans lies in a strategic location in the South, which is one of the

fastest growing industrial segments of our country, including industries re-
lated to space and to the future. It is today the third port of the Nation
in tonnage. It is also the leading gateway to all of Middle and South America,
that great land of opportunity and of the future, and of the Alliance for
Progress. It lies at the head of the Gulf of Mexico and at. the base of the
Mississippi and its tributaries. This is in fact the territory of the Louisiana
Purchase, which Thomas Jefferson prophetically described to Congress in 1803
as promising "in due season important aids to our treasury, an ample provision
for our posterity, and a widespread field for the blessings of freedom and
equal laws."
The history of this area is rich in significance to the whole South and to

all the country. What an opportunity is afforded this university for educa-
tional leadership in the South and for cultural influence throughout this
broad area.
I have made reference to the industrial advances of the South, and to further

needed advances in the entire Nation and their dependence on science. I
want to emphasize that the important contributions of the humanities and
social sciences to the national welfare have—unlike those of science—been
poorly recognized. In urging upon you the extension of graduate study, I
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would like to make it clear that I believe this extension should be on a broad
subject base—in the sciences, the social sciences, the humanities, and the arts.
I do not believe we can succeed in the task our Nation faces without the
integration of all the heritage, the wisdom, and the skills of mankind in an
age dominated by science and technology. One of our greatest scientists and
humanists of a former time, Benjamin Franklin, who made such great ad-
vances in electricity and who made a telling impact on our culture, said in
his day:
"The rapid progress true science now makes, occasions my regretting some-

times that I was born too soon. It is impossible to imagine the height to
which may be carried, in a thousand years, the power of man over matter.
We may *perhaps learn to deprive large masses of their gravity, and give them
absolute levity, for the sake of easy transport. Agriculture may diminish its
labor and double its produce; all diseases may by sure means be prevented
or cured, not excepting even that of old age, and our lives lengthened at
pleasure even beyond the antediluvian standard. 0 that moral science were
in as fair a way of improvement, that men would cease to be wolves to one
another, and that human beings would at length learn what they now improperly
call humanity !"
Benjamin Franklin well exemplifies the interrelationship between science

and the humanities. One of the essentials for today's citizen is the under-
standing of science and the implications of new technological advances upon
our whole social structure. The time is not distant, if it is not already here,
when the voter must understand the fundamentals of science and technology
in order to cast his ballot intelligently. The impingement of science and tech-
nology upon political policy at every level is growing at a rapid rate. The
scientist, on the other hand, must value and understand the humanities and
social sciences in order to permit him to adjust to and understand the economic,
historical, and social factors that influence our civilization. The educated
man must be balanced; he must have an intelligent concept and grasp of
both science and the humanities. If he has not, he is not truly educated.
No one today can spell out a formula for progress either for the new grad-

uate, or for an institution, or for a nation. Although many of the rules are
the same as they have always been, a great difference is that the tempo has
increased. This leads to the requirement of still more energy, hard work, and
vision. When Solomon said, "Where there is no vision, the people perish," he
spoke for our day as well as his.
On the threshold of tomorrow, leadership will be in the hands of that grad-

uate, that institution, that nation which is not held in check by the hand of
the past but which possesses energy and spirit attuned to the times, has a
view or vision of the promise ahead and beyond, has the "drive" to surge
forward to new conquests of earth and space, of disease and poverty, of igno-
rance find bondage—and I believe that education holds the key to this advance.
The history of this city is itself eloquent of the changing times. Less than

150 years ago—a short time even in recorded history—a memorable battle was
fought here with heavy casualties for the enemy and relatively light casualties
for the American forces under Andrew Jackson. This was on January 8, 1815.
Fifteen days before—on Christmas Eve of 1814—the treaty of peace had been
signed in Ghent, Belgium, terminating hostilities of the so-called War of 1812.
But New Orleans did not learn of it until February 14, 1815. Today television
would have permitted Jackson and General Pakenham, the British commander
who was killed in this unnecessary battle of January 8, to view the signing
ceremonies, and would have allowed the troops a merry Christmas indeed—
perhaps in good fellowship with each other.
This historic picture shows us the advance from mere written communication

with the speed of sailing vessel to visual and oral communication with the speed
of light—in a century and a half. This is science. How far has the social
organism advanced in this period? How far must it advance to be part of the
pulse of these surging times?
Tulane and today's graduates stand with the world in a rapidly changing

and challenging age. As a nation and as a snecies, our success in adapting our
lives and our social instruments to the high velocity of scientific evolution will
depend in no small measure upon the work of institutions such as Tulane and
the quality of the graduates emerging from them. Your university has an
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unlimited opportunity to exercise the kind of enlightened leadership in education
that will contribute to that adaptation by the South and by the Nation. The
challenge to the sons and daughters who today go into careers or on to advanced
learning is no less imposing. In the mundane affairs of daily life may you and
Tulane remain loyal to the ideals of true learning; may you remain students
in a swift-paced world that will require lifelong scholarship; for it is only in
this way that the challenge to you and Tulane can be met.

Chairman HOLIFIELD. Our next witness this morning will be Adm.
Hyman Rickover who is known as the father of our nuclear Navy.
Admiral Rickover, will you please come forward to the witness

chair?

STATEMENT OF VICE ADM. HYMAN G. RICKOVER, U.S. NAVY

Admiral RICKOVER. Good morning, sir.
Chairman HOLIFIELD. Good morning. It is again a pleasure to

welcome you as a witness before this committee before which you have
appeared so many times.
Admiral RICKOVER. It is a great pleasure to appear before your

committee, sir.
Chairman HOLIFIELD. Admiral Rickover, you may proceed.
Admiral RICKOVER. I would appreciate, sir, since I have no prepared

statement that the committee question me and I will attempt to answer
your questions.
Chairman HOLIFIELD. Will you please tell us why you think atomic

power is important?
Admiral RICKOVER. All modern industrial societies depend on

energy resources. The present rate of increase in the use of these
resources, I believe, is about 10 percent per year in the United States.
About 100 years ago only 5 percent of the energy we used came from
gas, oil, or coal; 1 percent came from water power; the rest came from
the muscle power of human beings and animals. But today the story
is quite different. Today only about 4 percent of the energy we use
comes from human beings and animals, 1 percent from water power,
and 94 to 95 percent comes from coal, oil, or gas. It is evident we
are increasingly dependent on artificial sources of energy. Again,
in the last 50 years the world has used more coal, oil, and gas than
has been used previously in all history. If our rate of using fossil
fuel sources continues at the rate we are using them now, in about a
hundred years we can look to serious shortages. Therefore it is highly
prudent that we develop alternative sources of energy. Atomic power
gives us this means; that is why it is important. If we do not develop
it now, if we do not take the time we have now to get it so it can be
useful, we will surely be caught short on energy resources.
Chairman HOLIFIELD. We are developing this power for both mili-

tary and peaceful purposes?
Admiral RICKOVER. Yes sir.
Chairman HOLIFIELD. What are we doing in the Navy with atomic

power?
Admiral RICKOVER. That is an appropriate question because just

this morning I returned from the trials of the Polaris submarine John
Marshall. I just got back about an hour and a half ago. This past
Sunday and yesterday we were at sea submerged and we ran at full

S.
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power. This is the first time this ship has been to sea and I would
like to report to you, sir, that the trials were successful. The John
Marshall is our 9th Polaris atomic powered submarine, and our 26th
atomic powered submarine. With the authorization measure now
before Congress there will be a total of 75 atomic submarines author-
ized and, as I just mentioned, we already have 26 in operation, of
which 9 are Polaris type. The John Marshall, the same as the other
8 Polaris-type submarines, carries 16 nuclear missiles. The 9 sub-
marines give us the capacity to launch 144 Polaris-type missiles.
The 16 missiles carried on each submarine carry more explosive power
than has been used in all the wars in history.
Chairman HOLIFIELD. Of course we expect to use this power to

maintain the security of the United States and the free world—not
for aggressive purposes, but for defense purposes?
Admiral RICKOVER. That is right, sir. That is the only reason that

impels your committee, as I and all my coworkers well know, to work
in this field. We know that by having these ships submerged on
station they deter a potential aggressor from attacking the United
States. An aggressor must know that if he does launch an attack
against the United States, he himself must inevitably be destroyed,
That is why our Polaris submarines are so important a deterrent. In
addition to the nuclear submarines we also have nuclear powered
surface ships. The Enterprise, which has eight reactors, is our first
nuclear powered aircraft carrier. The committee boarded that ship
in Guantanamo Bay a week ago Saturday and witnessed night flying
and other exercises. The Enterprise is the largest ship in the world.
She displaces over 86,000 tons. She develops more than 280,000
shaft horsepower, which makes her the most powerful ship in the
world. Further she is the fastest aircraft carrier in the Navy.
We also have the nuclear powered cruiser Long Beach, which was

launched by Mrs. Craig Hosmer, wife of Congressman Hosmer, of
California. The Long Beach has two reactors, and she has been op-
erating successfully. Late this year we expect to go to sea on the first
nuclear powered destroyer leader, the Bainbridge. This ship will be
capable of steaming about 150,000 miles continuously at full power
before she has to be refueled. It is obvious what atomic power can
do for the Navy, particularly in submarines. Previous submarines,
before the advent of atomic power, could remain submerged at full
power for only 1 hour. The atomic submarines can remain sub-
merged at full power practically indefinitely. Our submarines op-
erate continuously submerged for over 60 days at a time. Our Polaris
submarines do that.
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FIGURE 9.—PWR core I reactor scale model located in the model room at Ship--
pingport. Panels in the background display the principal features of the reactor
design.
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Longitudinal section of reactor vessel

FIGURE 10.—PWR reactor vessel with core I installed. Overall height from bottom
of vessel to top of control rod drive mechanisms is about 43 feet.

/
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Chairman HOLIFIELD. We would like to have you also comment on
civilian atomic power because you have been the one who has been
responsible for the great Shippingport 

reactor, 
a model of which we

have here in this room (see figs. 9 and 10, pp. 29and 30), and a reactor
which has taught us more about achieving electrical power through
atomic fission than any other reactor. Could you give us a word on
the possibilities of civilian atomic power?
Admiral RICKOVER. Yes, sir, it is my considered opinion that we

are well on the road toward civilian power. The exact time atomic
power will be competitive with conventional power is not important.
At present it is more important to use the time we have and the
money we spend for development to learn how to get reliable and
safe atomic powerplants. The Shippingport reactor was authorized
by Congress in 1953. Ground breaking was on Labor Day, 1954, and
in December 1957 -the plant (fig. 2, p. 4) started delivering power.
We are still using the same loading of natural uranium fuel in that
reactor as we had in December 1957; if we wished we could keep oper-
ating on that load of uranium fuel several years more. This fact illus-
trates the marvel of atomic power more than anything I can say. That
is, nuclear fuel can be inserted once and last for many years. May I
explain from the model, Mr. Chairman?
Chairman HOLIFIELD. Yes; I think that would be very helpful.
Admiral RICKOVER. This is a one-eighth scale model of the Ship-

pingport reactor. (See fig. 9, p. 29.) The actual reactor height from
the bottom up to this point is about 42 feet. (See fig. 10, p. 30.) The
nuclear core is this part inside the pressure vessel: The core is the
part that contains the uranium. There are about 14 tons of natural
uranium in this core. These pressure vessel closure bolts you see are
actually much larger since this is a one-eighth scale model; each
weighs 600 pounds. There are 42 bolts in all to hold the head to
the reactor vessel. This top part is where the mechanisms which
control the nuclear reactor are located. All these little things that
you see at the top of the vessel closure are instruments. Since Ship-
pingport is a development reactor we have installed several hundred
instruments inside the pressure vessel so we can tell at all times what
is going on inside the nuclear core. If we did not have these instru-
ments we could not learn anywhere near as much as we have been able
to. This past December the energy produced by this reactor reached
1 billion kilowatt-hours; this was more than any nuclear reactor in
this country had ever produced. Also, we have just completed a run
of 125 days continuously at full power on this reactor. This is the
longest any nuclear powerplant in the country has ever run at full
power. The Shippingport reactor, if one discounts the time used for
training and testing, has over a long period of time had a 97-percent
availability factor. That is, it could have been on the line 97 percent
of the time, which is an outstanding record even for a conventional
central station plant. The Shippingport reactor has demonstrated
that nuclear power can be used on any electrical grid. The reactor
is located at Shippingport, Pa., which is about 25 miles northwest of
Pittsburgh, Pa. Its electricity is generated into the Duquesne Light
Co. grid, and so it supplies the city of Pittsburgh with power. In
the operation of this reactor plant, it has been necessary for the U.S.
Government to work closely with a private utility, the Duquesne Light
Co. I am happy to say that Mr. Fleger, chairman of the board of
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the Duquesne Light Co., has always been thoroughly cooperative and
understanding of the technological needs of this program and of its
contribution to civilian atomic power.
Chairman HOLIFIELD. That is sufficient, I think, for that point.

Are there any questions on the part of the committee?
Representative VAN ZANDT. Admiral, in order to get into some of

the details of cost, is it not true that the Shippingport reactor is an
experimental reactor?
Admiral RICKOVER. Yes, sir. Incidentally, Mr. Van Zandt, I am

very happy that this reactor is located in your State of Pennsylvania.
Representative VAN ZANDT. Thank you.
Admiral RICKOVER. Mr. Van Zandt has been of great help to us

throughout this project.
Representative VAN ZANDT. Admiral, what is the cost to manufac-

ture a kilowatt-hour of electrical energy at Shippingport?
Admiral RICKOVER. It Costs us much more than conventional power,

but cost is meaningless here because this is an experimental reactor.
Our objective was not to produce electricity. It was to design a re-
actor from which" we could learn. It is an experimental tool. So
I believe any figure I might give you would be meaningless.

Representative VAN ZANDT. You have answered the question by
saying it costs much more than conventional power.
Admiral RICKOVER. Yes, sir because it is designed primarily as an

experimental tool to advance reactor technology, and not for the pur-
pose of producing competitive electrical power. At this stage it is
important to learn how we can produce competitive atomic power
in the future. That is the real purpose of the Shippingport plant.

Representative VAN ZANDT. IS it not true that we have other re-
actors in operation today where the cost per kilowatt-hour has been
cut considerably?
Admiral RICKOVER. Yes, sir.
Representative VAN ZANDT. And is now becoming competitive, we

will say, with other fuels in certain areas or sections of the United
States?
Admiral RICKOVER. We have other reactors where the power costs

less than at Shippingport because Shippingport was the first such
plant to be built. It was designed primarily as an experimental
reactor. As I have said, it has many instruments. We spend a great
deal of time getting technical data including extensive physics and
fuel element data and we publish and disseminate this information
widely. In time atomic power should be competitive with other
sources of energy. One cannot tell yet when that day will come.
But the time will come because atomic power is being—it is becoming
cheaper, while coal, oil, and gas are bound to get more expensive. So
at some point, the two lines will cross.

Representative VAN ZANDT. Admiral, for the benefit of the boys
and girls here this morning would you again describe how we use
uranium metal for the purpose of producing electric energy such as
we do at Shippingport?
Admiral RICKOVER. Uranium has a characteristic that if it is ar-

ranged in a certain geometrical fashion it will fission. That. is, the
uranium atoms split apart and, on the average, 21/2 neutrons come out
from each fission process. The neutrons are very minute particles
which travel at tremendously high speeds. As they travel through
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the rest of the uranium and surrounding water they are slowed down
by collision mainly with hydrogen atoms of the water; they are
then absorbed by uranium atoms which in turn again fission into
two or more fragments. These fission fragments, which have a lot
of energy, are brought to rest by friction between these and other
atoms. This friction, causes heat. The heat is removed either by
water, by gas, or by liquid metal, or by any other heat transfer medium.
It is then used to heat water. This water then changes to steam. The
steam then drives the turbine. The turbine drives the generator and
in this way we make electricity.

Representative VAN ZANDT. Now, would you go a step further and
explain how we employ it for ship propulsion?
Admiral RICKOVER. The same process, of course, is true of ship pro-

pulsion as of any other type of reactor. On a ship the steam is formed,
the steam drives a turbine, the turbine drives a reduction gear. A
propeller shaft is attached to the reduction gear, and the propeller at
the end of the shaft pushes the ship through the water. A turbine
is efficient at high speeds, while a propeller is efficient at low speeds.
That is why it is necessary to have a reduction gear. It reduces the
high speed of the turbine to the low speed of the propeller.

Representative VAN ZANDT. Now, Admiral, would you explain just
how we hope to take energy directly from a nuclear reactor?
Admiral RICKOVER. Considerable work is being done on thermoelec-

tric energy conversion. This means that we can get electricity di-
rectly from some combination of metals by having each metal at a
different temperature. That is, we could make electricity directly
from the heat generated nuclearly inside the uranium, without the
need for a heat exchanger or a turbine. This electricity would be gen-
erated directly from thermoelectric metals and could rotate a motor,
which in turn could drive either a propeller for ship propulsion, or
a generator to make electricity. We can already make thermoelectric
generators capable of driving electric motors of about 5 horsepower,
but we still have a long way to go before this can become a reality for
large powerplants either ashore or afloat.
Chairman HoLIFIELD. Congressman Hosmer has some questions.
Representative HOSMER. Admiral Rickover, you have built and op-

erated nuclear power reactors to go under the sea and over the sea and
on the land. I wonder if you would tell us how many you have built
and put into operation, and then estimate for us how many other
power reactors have been built and operated in all the rest of the
world?
Admiral RICKOVER. I believe it is safe to say that in my program

we have more atomic power reactors in operation right now than all
of the rest of the world put together. We have 43 atomic power-
plants of various sizes and various kinds operating today. Of course,
as you know we are increasing the number rapidly. Including these
43 reactors, I believe there are a total of about 75 power reactors
operating in the world today.

Representative HOSMER. From that vantage point, Admiral Rick-
over, would you have anything to suggest to the young Americans of
today with respect, to our nuclear future and what their part might
be in it?
Admiral RICKOVER. Yes, sir. If God gave me the opportunity to

know, at their age
' 

what I now know I certainly would work a lot
harder. I would try to become a scientist or engineer, but I would
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not forget the humanities. I would also study much harder. If you
care, I would like to discuss some of the educational aspects of atomic
power as well as of all science, engineering, and the humanities. If
there is one thing I have learned it is that no youngster can afford to
waste any of the time he spends at school. It takes 16 years in our
country for a youngster to go through school—through grammar
school, high school, and college. Yet abroad, in continental Europe,
this is done in 12 years. So there is, at least, a 4-year waste of time
in the United States. One of the main reasons for this waste is that
our teachers are not as well trained professionally as they are in other
countries of the world. And everybody knows, I am sure, that the
teacher is the key factor in any educational system. The system stands
or falls, depending on his ability. This matter of teacher training
has been commented on by Mr. McMurrin, U.S. Commissioner of
Education. I believe the most important thing for us is to improve
the teaching profession. Many teachers now rate with business ad-
ministration people as being at the bottom in their colleges. That is,
the best students do not normally go into teaching. We must do a
great deal to improve the teaching profession. Furthermore, since
our children are at school only one-sixth of their waking time—about
the same amount of time they look at television, which is most un-
fortunate—I think it is important that the school not be burdened
with so many functions that have no real place in the school. The
school should be used to train the intellect. The home, the church, and
the community should undertake their own jobs of taking care of
the character and the morals of the children.
We should let the schools alone and not bother them with extraneous

matters in view of the short time they have the children. If these
youngsters here this morning were old enough to understand, they
would know they should waste no time, because the future is going
to be much more difficult than the past or the present. One cannot
become an educated person today just by spending 4 years at college.
One can no longer even become educated by studying for many years
more, because knowledge is doubling every 10 years. Therefore, even
after one has completed his education, he must devote at least one-
tenth of his time to keep up with the new knowledge being developed.
If he doesn't do this much, at least, he will fall behind.

Representative HOSMER. In other words, those of us who have
finished our formal schooling should keep up and educate ourselves to
meet the problems of the world that just come from new knowledge
alone, is that right?
Admiral RICKOVER. Yes, sir. I would advise the children not to

look at TV as much as they do. It is one of the most baneful influ-
ences in this country. I hope this is recorded.

Representative HOSMER. I am going to carry that remark home to
my own children.
Chairman HOLIFIELD. Admiral Rickover, because you did make a

remark in regard to the incompetence of some teachers, I am going to
take this occasion to introduce a schoolteacher from an elementary
grade school in Gardena, Calif., who is the sponsor of this group of
children. He is,in my opinion one of the finest examples of the kind
of teachers that we want in America. I might say in addition to
his classroom activities, he is also teaching a group of U.S. Navy
personnel each week. So he must be pretty good if he is teaching the
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Navy. I want to introduce him. Mr. Robert Myron Content, will you
please stand up at this time and take a bow?
Mr. CONTENT. Thank you, sir.
Chairman HOLIFIELD. We are happy to have your group with us.
Admiral RICKOVER. I would like to explain my remarks. I believe

there is no group of people in our country more devoted than our
teachers. I believe our system for educating teachers can be very
much improved. I think the reason we are doing even as well as .we
do in our schools is a compliment to our teaching personnel. I think
they should be higher paid and I think the people of this country
should arrange for them to be better educated, because our children
are our gold reserve—our true gold reserve--and we must take the best
care we can of our true gold reserve.
Chairman HOLIFIELD. We know of your great interest in education.

Are there any further questions?
Representative VAN ZANDT. Admiral, when several of us on the com-

mittee visited Russia some years ago and saw the Russian synchrotron,
we were amazed to find young men and women there in their earliest
twenties, physicists in their own right. What you advocate, as I
understand it, is that we eliminate some of the years that are being
wasted, so young Americans may acquire the title of physicist in
their earlier twenties as Russians do today.
Admiral RICKOVER. I would, sir. It is wrong to expect a young man

or woman to be going to school until 25 or 26 before they graduate,
because many young people want to have a home, start their families
and have children. If we can reduce the educational process by 3 or
4 years that would be a great boon. To give you some figures, the
Russians are currently graduating about 120,000 engineers a year,
while we are graduating about 40,000. They expect, within the next
few years, to increase their output of engineers to about 145,000 a year.
They now have about 1,100,000 engineers, of which about 800,000
are practicing engineering. We only have about 600,000 practicing
engineers.
About 50 percent of the doctors in Russia are women we have

about 1 percent. There is great opportunity for our boys and girls
if they work hard to get ahead faster. I am glad to see that our
colleges are beginning to admit high school students into the sopho-
more year, and in some cases to the junior year. This way our chil-
dren are not being held back. There is a great deal we must do to
make our country strong. Even if the cold war were to end tomorrow,
we would still be competing industrially with the Soviets. Forty
years ago Russia stood 10th in production—in industrial production.
In but 40 years she has risen to second place. She rose from a time
when half of her poeple were illiterate until today her illiteracy
rate is no worse—probably better—than ours. Eleven million adult
Americans cannot read a newspaper, traffic signs, or directions on
medicine bottles. We have, according to President Kennedy, about
8 percent functional illiterates in this country. A functional illiterate
is a man or a woman who can read but doesn't really understand what
he is reading.

Representative VAN ZANDT. Admiral, you have had a lot of expe-
rience with physicists over a period of years. What is the most pro-
ductive period from an age standpoint of the physicists that you have
been associated with?
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Admiral RICKOVER. I can only use statistics because the period of
productivity varies from one person to another. On a statistical basis,
after a man gets to be about 29 years of age he rarely produces new
ideas. This is not true for all people, because there have been many
men, such as Leonardo da Vinci, Michaelangelo, Newton, Einstein,
Darwin, Fermi and many others who have been quite productive after
reaching 29. But the age when the average man reaches his most
productive period is 29.

Representative ZAN ZANDT. The reason I ask the question is that
upon my return from Russia several years ago, I asked this question of
a very prominent educator, and was informed it was around 30 years
of age.
Admiral RICKOVER. Yes, sir.
Representative VAN ZANDT. The Russians are getting their best

production at an average age of about 25. So this 4 years saving that
you advocate means a lot in production.
Admiral RICKOVER. Yes, sir. These 4 years are very important to

our youngsters because the years from about 5 to 22 are the only years
really available, when they can put in full time on their education.
After that there are too many distractions. That is why a year
between 5 and 22 is worth so much. A child of 10, if he knew how
much he was being shortchanged in his education should go to his
parents and say: "I will never be 10 years old again. Why don't you
give me better education and better teachers today? I will never be
10 years old again." Yet parents do everything else for their chil-
dren; good clothes, good food, good entertainment. But when it
comes to training the minds of the children—the only thing that really
has meaning; the only thing that is enduring—they do not seem to care.
I believe this is so because they believe the cliches our educationists
tell them—that "our schools are the best in the world." Yet plenty of
evidence is available to show that our schools are not the best in the
world; our teachers are not the best trained.
Representative HOSMER. Admiral, in recommending to the young

people to become scientists or engineers, you have used two different
terms there. Would you explain it?
Admiral RICKOVER. I will give you my own definition. A scientist

generally is a man who deals in abstract matters. He gets ideas. He
develops new formulas. An engineer generally is one who takes these
abstract concepts and these formulas and tries to make something
concrete of them. Another way of saying it is: When a scientist makes
a mistake he takes an eraser and erases his mistake. When an engi-
neer makes a mistake it is with a piece of hardware which he triust
wear around his neck where everybody can see it. It takes many
times the number of engineers to bring to fruition the work which a
scientist formulates. For example, when Einstein formulated his
relativity theory, E=Mc2, he made work for literally hundreds of
thousands of .engineers.

Representative HOSMER. For a century or more.
Admiral RICKOVER. Yes, sir. We need scientists and engineers. A

true scientist is very rare. Many people call themselves scientists who
really are not. For example, our news media call a man a scientist
when he says that an investigation made by him shows that the ma-
jority of dogcatchers wear black shoes. Actually he may have only
talked to one dogcatcher. This is not scientific sampling; it is
nosecounting.
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Chairman HOLIFIELD. Admiral Rickover, it has been a pleasure as
always to have you before this committee as a witness. The staff has
privately contacted you and asked for some additional material to
include in our record. I know you will, as always, furnish that
material.
Admiral RICKOVER. I would like to say a few more words about

our educational system.
In anticipating the present world struggle between Western civili-

zation and totalitarian communism, Lenin once remarked that the
soundest strategy in war is to postpone operations until the moral
disintegration of the enemy renders the mortal blow both possible
and easy. Many thoughtful observers of the American scene believe
that the seed of moral disintegration is present in our system of public
education, and that unless the recent trend of that system toward
mediocrity can be checked we will be seriously, perhaps mortally,
incapacitated in our individual and national ability to defend the
values of the Western World against strong ideological competition.
The American people must be alerted to the deficiencies of our

school system and adopt ways in which we can reform our schools.
Unless we reform our schools in the interests of producing liberally
educated citizens in the aggregate, we will not be able to cope with
the most serious challenge ever to face our country. I have devoted
many years, and long before sputnik, to pointing this out.
Through a painstaking and revealing examination our democracy

can, by the establishment of reasonable and realizable national stand-
ards, produce an educated citizenry flexible and intelligent enough
to face the perplexing and constantly changing circumstances of the
modern world. I do not propose that we copy the educational system
of any other country but I do believe that there are lessons for Ameri-
cans in certain aspects of some foreign educational systems and par-
ticularly in the serious attitude their people have toward education.
We should always bear in mind the remark of Victor Cousin, the
19th century French philosopher:
The true greatness of a people does not consist in borrowing nothing from

others, but in borrowing from all what is good, and in perfecting whatever is
appropriate.

In accordance with your request Mr. Chairman, I would like to
include in the record my "Report on Russia," and my speech, "Edu-
cation in a Free Society."
Considerable information on how we can improve our educational

system can also be obtained from two books I have written, "Educa-
tion and Freedom," published by E. P. Dutton & Co., and "Swiss
Schools and Ours: Why Theirs Are Better," published by Little,
Brown & Co.
"Swiss Schools and Ours" contains the curriculum required of

secondary schools in Switzerland, together with the examinations
the students must take at the end of the secondary school. Any
American parent who merely glances at these exams will see at once
that, generally, only those who complete college in the United States
could equal what Swiss children are able to do at age 18 to 19.
Chairman HOLIFIELD. With no objection these will be included in

the record.
(The material referred to above follows:)

•
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[Hearings before the Committee on Appropriations, House of
Representatives, 86th Congress, 1st sess.]

REPORT ON RUSSIA BY VICE ADM. HYMAN G.
RICKOVER, U.S. NAVY

TUESDAY, AUGUST 18, 1959.

WITNESS

VICE ADM. H. G. RICKOVER, U.S. NAVY

Mr. CANNON. We are honored by having with us today one of the
most distinguished men of the Nation, the "Father of Nuclear Pro-
pulsion." The Nation would not be safe today—if it is safe—except
for the contribution of Admiral Rickover in the adaptation of nuclear
power to submarines and the utilization of atomic energy in both
military and civilian enterprises. When he was assured that it was
impossible to build a nuclear-powered submarine, he insisted that it
could be done and he built the Nautilus, the first nuclear-powered
submarine, and the Shippingport reactor on record time.

Admiral Burke is reported in this morning's newspapers as saying
that Russia is building not only nuclear-powered submarines, but sub-
marines equipped to fire both the equivalent of the POLARIS and the
intercontinental ballistic missiles. In any future war the survival of
our form of government, the destiny of world civilization may rest
upon weapons initiated  by Admiral Rickover. Now, he has rendered
us another service. When the Russians were visiting us, he took in
tow—I use a nautical phrase—Mr. Kozlov and escorted him about
and showed him many critical features of our production. And later
when Admiral Rickover was in Russia he in turn demanded that he
see what the Russians were doing. That did not set well with them.
They said, "Nyet."
They have just completed an icebreaker over there which will travel

through ice 8 feet thick. It is powered by atomic energy, and he
wanted to see the reactor, and they said, "The key is lost." He said,
"Get the key." I trust the gentleman will pardon me for quoting
him. As a matter of fact, I may be entirely wrong about it. He
won his point as he always does. In my opinion, he is the outstand-
ing American of the day. and the maintenance of the future peace of
the world will devolve upon what he has accomplished and what we
expect him to accomplish.

Admiral Rickover has a hobby. He is deeply interested in education
and I shall now recognize him to discuss that subject, although I
trust in that connection he will also discuss other features of the
Russian problem.
You know, Admiral Rickover, education is highly essential. It

is indispensable in a well-ordered world. But it is evolutionary; it
takes time. The sands are running out. We may not have much
time left and so I have the honor now to introduce to you Admiral
Rickover of the U.S. Navy.

(1)
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Admiral RICKOVER. Thank you for your kind and gracious words.
My visit to Russia and Poland confirmed my belief that the real race
we are in with communism is to see whose educational system best
prepares youth for the world of modern science and technology. I
had the opportunity to talk to the Ministers of Education in both
Russia and Poland, and with other educational officials. I came
away from this visit feeling that the Russian educational system, in
particular, has been designed more efficiently to serve their national
and ideological objectives than our school system serves the objectives
of our democratic capitalism. The number of Russians graduating
from their 10-year schools is about the same as the number of Ameri-
cans graduating from our high schools, but the Russian children are
at least 2 years ahead of the American high school graduates in sound,
basic education. By that I mean mathematics, the sciences, mastery
of the mother tongue, knowledge of their own classical literature and
that of major foreign nations, foreign languages, and history—though
their history study is colored by Marxist doctrine.

BACKGROUND OF ADMIRAL RICKOVER IN EDUCATION

Mr. CANNON. Before you continue, may I ask you, for the purposes
of the record, to state your qualifications for talking about education?

Admiral RICKOVER. As to my qualifications: I graduated from
grammar school, high school, and the U.S. Naval Academy; I took 2
years of postgraduate engineering and received a M.S. from Columbia
University, and I spent another year taking a graduate course in
nuclear physics and reactor engineering at Oak Ridge.
I was instrumental in setting up the Oak Ridge School of Reactor

Technology. I also assisted in setting up the first nuclear engineering
course at the Massachusetts Institute of Technology and I am pres-
ently on an advisory committee to Princeton University to help them
revise their mechanical engineering curriculum. It is true, however,
that on the basis of these qualifications, I would not be permitted to
teach even a course in "general science" in any grade of the District
of Columbia school system, or anywhere else in the United States for
that matter. That, of course, would be true also of such eminent
educators as Dr. Killian, president of MIT, who was the President's
scientific adviser, President Griswold of Yale, President Pusey of
Harvard, or President Goheen of Princeton.
From that standpoint and the judgment of the National Educa-

tion Association I am completely unqualified to talk about education to
your committee, sir. I was forced into the educational probhm be-
cause I saw the poor products of our educational system. That is
what got me started. I am a customer for the products of our schools.
I tried to get people to help me do a job in nuclear power development,
and I found the product of our schools quite unsatisfactory, so I set
out to find the reasons.

DISCUSSION OF "LIBERAL" EDUCATION

Admittedly, comparisons between different national systems of edu-
cation are not easy to make. But one can compare what each achieves
in those subjects which are traditionally regarded as making up
a course in "liberal" education—that is, the humanities and the

2
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sciences. The word "liberal" derives from the word "free." It goes
back to antiquity where these subjects were considered suitable for
the education of freemen, as contrasted with vocational subjects
which were taught slaves so that they would be "useful" to their
masters.
A liberal education tends to liberate the mind from the narrow

confines of personal observation through one's senses. The subjects
which make up a liberal education extend our knowledge of the world
beyond what we would know through personal experience. Thus
history familiarizes us with the past; anthropology, economics, foreign
languages and literatures with distant peoples and lands; mathematics
and the sciences with the world of nature; mastery of the mother
tongue gives us the means for further self-education through books
and enables us to communicate our thoughts through the written
word. The enhancement of man's comprehension of the world
enriches his personal life. In a democracy it has the further in-
valuable result of making him a better citizen because knowledge
and ability to think independently will enable him to make wiser
decisions when he chooses among candidates for public office as well
as when he voices an opinion on important national issues.
A liberal education also lays the foundation of knowledge upon

which professional education is built. A nation which induces large
numbers of its children to complete a course in liberal education will
have a huge pool of youth trained in the fundamentals, the best of
whom may then continue their education and become trained pro-
fessionals. Modern technologies need large numbers of trained pro-
fessionals. Obviously, if more children go through preprofessional
general education courses, the chances are better that among them
there will be a greater number of talented youth who will become
first-rate professional people.

Russia, through her 10-year schools, produces a much larger talent
pool than we obtain through our public school system; fewer talented
Russian youth are apt to waste their potentialities in vocational
courses when they could become scientists, engineers, writers, his-
torians, or teachers. Since all Russian children tackle academic
subjects, it follows that all who show promise in one or another area
of knowledge will be discovered early. In the United States it is
quite possible that, left to his own devices, a potentially talented
child may squander his best learning years on easy know-how courses
which require no homework, but which earn him the same credit
toward a high school diploma as academic subjects. How can we
discover his potentialities if he is not required to try his hand at the
basic subjects which constitute the foundation for future professional
education?
Too many people here think of a liberal education as a luxury,

something of no immediate usefulness. It is true that, except for the
basic elementary skills of "reading, writing, and `rithmetic" which
everyone needs today, a liberal education does not in itself prepare
one to earn a living. For this one needs in addition some specialized
skill—this can be manual or intellectual, that is, vocational or profes-
sional. This specialized skill should properly come after one has
completed his general education and through it has discovered his
particular talents. To allow a child to choose typewriting instead of
physics, machine shop instead of history or a foreign language, is to

3
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let a minor make a decision which will affect the whole course of his
future life; a decision he is too young to make intelligently. In other
modern democracies, vocational subjects are to some slight extent
taught in schools attended by children who are not academically
talented, but they are never considered a substitute for general
education. Here we stop teaching basic subjects to slow learners too
soon; we shift them too early from education into training.

DISTINCTION BETWEEN EDUCATION AND TRAINING

Education, to me, means development of the niind; it consists in
transmission of the fundamentals of systematic knowledge and in
development of the ability to utilize this knowledge for the solving of
the myriad of problems which everyone encounters in his life. In a
good school, students are constantly asked to apply what they have
learned to new situations—this is what traditional examinations and
tests are for. Thus, abstract knowledge is used in a practical way
which prepares one for adult life when ieal problems must be solved
rationally. The process of supplying both basic knowledge and
ability to make practical use of this knowledge is properly termed
"education."
We must distinguish education from training, which is a process

whereby youth acquire certain useful and socially approved habits;
it is "life adjustment," adjustment to the "peer" group, training in
manners, good grooming and how to dress; it is miscellaneous know-
how such as how to shop, budget, use the telephone, cook, drive a car;
how to occupy oneself during one's leisure time as by flycasting or
baton twirling; it is the acquiring of assorted vocational skills in such
things as typewriting, woodshop, machine shop, printshop. As in all
human activities, the mind comes into play when one is trained in
such skills and habits, but the mind does not develop through prac-
ticing manual skills or following habit. Mastery of the English lan-
guage has quite a different effect on one's intellectual capacities from
that which comes through mastery of typewriting. Knowledge of
history increases one's comprehension of world events, whereas home-
making or driver training—necessary and useful as they may be—do
not. In most other countries training is largely left to home, to church
and to learning through living or on the job—the schools concentrate
on education.

It is in education—that is in transmitting the fundamentals of
knowledge, in developing the ability to think through sharpening the
child's intellectual tools—that we fall down. Too much of our so-
called education is mere training in various kinds of know-how.

COMPARISON OF EDUCATION IN UNITED STATES AND EUROPE

In genuine education, our schools have always been behind those
of northern and western Europe; but in the past our schools at least
had the advantage of being free while those of Europe were not. For
some time education up to age 18 in all advanced European nations
has been either entirely free or quite inexpensive; even professional
education at universities is inexpensive—certainly far less expensive
than in this country. In Russia, of course, all education is free, and
university students are even paid room and board and given a small
amount of pocket money besides.

4
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In genuine education, our schools are now also behind those of
Russia. But while we were not menaced if Swiss or Dutch children
were much better educated than American children, we may be en-
dangered if Russian children continue to be better educated than
ours. Also, in the past we could comfort ourselves by dwelling on
the fact that fewer Europeans obtained a secondary education than
Americans, but we cannot do so in the case of Russia. Not long ago
a noted educator remarked that though he did not know what per-
centage of Russian children completed the 10-year school, it must
certainly be a small one. This is not so. I do not know the exact
percentage either, but in numbers the Russian graduates are about
equal to our high school graduates.

EDUCATION IN RUSSIA

A publication of the U.S. Office of Education issued in 1958 gives
1.6 million as the number of Russians graduating from the 10-year
school in 1957; that same year 1,458,000 graduated from American
high  schools.
We should be completely unrealistic if we equated the education

received by these 1.6 million Russians witl- that of the about 1.5
million Americans of whom a majority did not even take a college
preparatory course. Our high school diploma tells us nothing about
the scholastic achievements of its possessor. We do know something,
however, of what the Russian 10-year school graduate must know to
pass his "maturity" examination and receive a diploma. Just for
the sake of the record, let me read you a number of paragraphs from
an official U.S. Department of Health, Education, and Welfare pub-
lication entitled "Final Examinations in the Russian 10-Year School."
This pamphlet was published in October 1958. I will quote from it:
During part of May and June of each year, Soviet school boys and girls who

have completed the regular 10-year school program face an experience which is
crucial to their future careers: a final examination in each of the major subjects
which they have studied during the years behind them. These examinations
have been required of all graduating students everywhere in the U.S.S.R. since
June 1944, when the Soviet Government issued a decree, "On Measures for Im-
proving the Quality of Instruction in the Schools." This decree called for the
present examination system to be applied throughout the federal union. The
examinations are made up by the ministries of education in the various Soviet
republics, and are submitted by them to the individual district school authorities.

Although the actual number of subjects and the kinds of questions have varied
over the years, the type, form, and purpose of the examinations have been con-
stant. The examination pamphlets are published annually a few months before
exam time, * * * and are issued by the state publishing house. The principal
aims of these final tests are stated to be to verify the amount of knowledge
acquired by the 10-year students, and to reveal "their development, independence
of judgment, and ability to relate knowledge with life—theory with practice."
The exams manifestly reflect a principal pedagogical effort to have pupils

master a prescribed amount of knowledge from textbooks, other required readings
and practical work. The resulting examination processes require a pattern of
questions and problems which respond to the officially set achievement levels but
which vary but little from one year's examinations to the next.
Obviously, the American high school diploma as such cannot be

compared with the Russian "maturity" diploma. We have indeed
in the United States a kind of standard national test—conducted by
a private organization, the College Entrance Examination Board—
which is taken by a minority of the high school graduates who enter
college. There are two specific parts to this test: the latest figures

5
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I was able to obtain from the Board show that in 1956 the scholastic
aptitude test was taken by about 240,000 or 31 percent of such stu-
dents—many of these coming from the private college preparatory
schools; the achievement tests were taken by 115,000 or less than 15
percent. In comparing these figures with the 1,600,000 Russian
students who graduated in 1957, it must be remembered that in recent
years the population gap between the United States and Russia has
narrowed. Although Russia row has a total population one-sixth
greater than ours, her total school-age population is about equal to
ours at present because of her low wartime birthrate.
The scholastic aptitude test measures innate ability rather than

concrete achievement in school and cannot be compared with the
examination taken by the Russian 10-year school graduates. The
achievement tests are comparable, but one must remember that they
are for only three subjects with the choice left to the student himself,
whereas the Russians have no choice and must pass an examination in
seven academic subjects—Russian language and literature, a foreign
language, algebra, geometry, physics, chemistry, and history. The
Russian examination therefore covers a much broader field of knowl-
edge than our college board achievement tests.

EXAMPLES OF RUSSIAN EXAMINATIONS

To give you an idea how tough these Russian exams are, I ask your
permission to place them in the record. I hope that American parents
and teachers will look at these exams and realize that our children are
being shortchanged. I hope they become angry enough to force their
school boards to improve the curriculum, to improve the teaching,
and to stop wasting the time of our children with fun subjects and
other matters unrelated to education. I hope this set of examinations
definitely shows them that our schools are not the best in the world.
Mr. CANNON. It will be included in the record at this point.
(The examinations referred to follow:)

FINAL EXAMINATIONS IN THE RUSSIAN 10-YEAR SCHOOL

(Taken from Bull. No. 6, dated October 1958, U.S. Department of Health, Edu-
cation, and Welfare, Office of Education, International Educational Rela-
tions)

ALGEBRA

1. a. The types of combinations and permutations. Number of permutations
of m elements taken n at a time. Number of permutations of m elements.

b. Problem or example.
c. Quadratic equations. Complete and incomplete quadratic equations. Solu-

tion of quadratic equations of the form x2+ px+ q=--0.
2. a. Combinations. Number of combinations of m elements taken n at a

time. Equality: Cmn= Cm'n-n
b. Problem or example.
c. Investigation of the roots of a quadratic equation by means of its discrimi-

nant and coefficients.
3. a. Product of binomials differing only in their second term.
b. Problem or example.
c. Solution of quadratic equations of the form ax2-Fbx+c.-----0.
4. a. Formula of Newton's binomial (derivation).
b. Problem or example.
c. Expression of the sum and product of the roots of a quadratic equation

through its coefficients.

6
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5. a. Equality of coefficients of terms equally distant from the beginning and
end of Newton's binomial expansion. Common term of the formula of Newton's
binomial. Sum of binomial coefficients.

b. Problem or example.
c. Expansion of the trinomial of second degree into linear factors.
6. a. Imaginary numbers. Complex numbers. Modulus of a complex number.

Condition of a complex number equalling zero. Condition of two complex num-
bers being equal.

b. Problem or example.
c. Exponential function. Properties of the exponential function and its graph.
7. a. Addition and subtraction of complex numbers in algebraic form.
b. Problem or example.
c. Logarithmic function, its properties, and graph. •
8. a. Multiplication and division of complex numbers in algebraic form.
b. Problem or example.
c. Arithmetic progression. Formula of the sum of terms of an arithmetic

progression.
9. a. Geometrical interpretation of complex numbers. Trigonometric form of

complex numbers.
b. Problem or example.
c. Sum of terms of a geometric progression diminishing without bound.
10. a. Investigation of the quadratic trinomial (the discriminant of the tri-

nomial being positive).
b. Problem or example.
c. Logarithm of a product.
11. a. Inequalities. Fundamental properties of inequalities. Addition and

subtraction of inequalities.
b. Problem or example.
c. Logarithm of a quotient.
12. a. Equivalent inequalities. Theorem concerning the equivalence of in-

equalities with the addition of the same number to both sides of the inequality.
Corollary.

b. Problem or example.
c. Logarithm of a power and of a root.
13. a. Theorem concerning the equivalence of inequalities with multiplication

and division of both sides of the inequality by positive and negative numbers.
b. Problem or example.
c. Logarithms to the base 10 and their properties.
14. a. Solution of first-degree inequalities with one unknown. Solution of a

system of first-degree inequalities with one unknown.
b. Problem or example.
c. Linear function and its graph.
15. a. Investigation of first-degree equations with one unknown.
b. Problem or example.
c. Formula of any required term of an arithmetic progression.
16. a. Investigation of a system of two linear equations with two unknowns.
b. Problem or example.
c. Direct proportional relationship and its graph.
17. a. Investigation of the quadratic trinomial (the discriminant of the tri-

nomial being negative or equal to zero).
b. Problem or exercise.
c. Raising to a power with natural number exponent of a product, fraction, or

power.
18. a. Solution of a second-degree inequality with one unknown.
b. Problem or example.
c. Extracting a root from product, fraction, and power.
19. a. Bezout's theorem and its corollaries.
b. Problem or exercise.
c. Inverse proportional relationship and its graph.
20. a. Solution of binomial equations of the third, fourth and sixth degrees.
b. Problem or exercise.
c. Geometric progression. Formula of any required term of the geometric

progression.
21. a. Solution of trinomial equations.
b. Problem or exercise.
c. Sum of the terms of a geometric progression.
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GEOMETRY

1. a: Properties of the faces and diagonals of a parallelepiped.
b. Property of obtuse angles of a convex polyhedral vertex.
o. Problem.
2. a. Properties of parallel sections of a pyramid and the relationship between

the areas of parallel sections of two pyramids having equal altitudes.
b. Theorem concerning the line of intersection of two planes, of which one cuts

a straight line parallel to the other.
c. Problem.
3. a. Lateral and total surfaces of inclined and right prisms.
b. Parallel planes. Sign of two planes being parallel.
c. Problem.
4. a. Lateral and total surfaces of a right pyramid.
b. First and second signs of similarity of triangles.
c. Problem.
5. a. Lateral and total surfaces of a right truncated pyramid.
b. Theorem concerning the segments of parallel straight lines confined between

parallel planes.
c. Problem.
6. a. Volume of a rectangular parallelepiped.
b. Property of obtuse angles of a trihedral vertex.
c. Problem.
7. a. Lemma concerning the equality of magnitude of inclined and right

prisms.
b. Signs of perpendicularity of a straight line to a plane.
c. Problem.
8. a. Volume of a right parallelepiped.
b. Theorems concerning the perpendicular and slopes with equal and differing

projections.
c. Problem.
9. a. Volume of an inclined parallelepiped.
b. Theorem concerning three perpendiculars. Converse theorem.
c. Problem.
10. a. Volume of a prism (trigonal and polygonal).
b. Theorem concerning a plane perpendicular to one of two parallel straight

lines.
c. Problem.
11. a. Volume of a pyramid (trigonal and polygonal).
b. Theorem concerning a straight line perpendicular to one of two parallel

planes.
o. Problem.
12. a. Volume of a truncated pyramid.
b. Theorem concerning two planes perpendicular to the same straight line.
c. Problem.
13. a. Right polyhedrons.
b. Bihedral angle. Linear angle. Equality and inequality of bihedral angles.

Theorem: "To equal biheciral angles correspond equal linear angles." Con-

verse theorem.
c. Problem.
14. a. Surfaces of revolution. Cylindrical surface. Right circular cylinder.

Lateral and total surfaces of a cylinder.
b. Lemma concerning the similarity of triangles.
c. Problem.
15. a. Conical surfaces. Right circular cone. Lateral and total surfaces of a

cone.
b. Perpendicular planes. Sign of perpendicularity of two planes.
a. Problem.
16. a. Lateral and total surfaces of a truncated cone.
b. Theorem concerning a straight line which is perpendicular to one of two

mutually perpendicular planes and which has a common point with the other

plane; its corollary.
c. Problem.
17. a. Volume of a cylinder.
b. Intersecting straight lines. The angle of intersection of two straight lines.

The shortest distance between two intersecting lines.
o. Problem.

8

87237 0 - 62 - 4



46 PEACEFUL USES OF ATOMIC ENERGY

18. a. Volume of a cone.
b. Determining the length of the circumference. Theorem concerning the

constant relationship between the length of the circumference and the diameter.
c. Problem.
19. a. Volume of a truncated cone.
b. Pythagorean theorem.
c. Problem.
20. a. Sphere (definition). Section of a sphere by a plane. Theorems concern-

a plane passing through the denter of a sphere and concerning great circle circum-
ferences.

b. Sign of a straight line and a plane being parallel.
c. Problem.
21. a. Plane touching a sphere (definition). Theorems concerning a plane

touching a sphere (direct and converse).
b. Areas of a parallelogram and of a triangle.
c. Problem.
22. a. Lemma concerning the lateral surfaces of a cone, truncated cone, and

cylinder.
b. Angle between a straight line and a plane.
c. Problem.
23. a. Surfaces of a spherical segment, of a belt, and of a sphere.
b. Area of a circle. Formula for the area of a circle.

. a. Problem.
24. a. Lemma concerning the volume of bodies resulting from the rotation of

a triangle.
b. Property of the bisector of an internal angle of a triangle.
c. Problem.
25. a. Volumes of a spherical sector and of a sphere.
b. Theorem concerning the intersection of two parallel planes by a third.
c. Problem.
26. a. Volume of a spherical segment.
b. Theorem concerning angles with mutually parallel sides.
c. Problem.

HISTORY OF THE U.S.S.R.

1. a. Russia's transition to imperialism. Special features of imperialism in
Russia.

b. The first five-year plan.
2. a. V. I. Lenin's struggle for the creation of a revolutionary workers' party

during 1900-1903. (The Leninist "Spark (Iskra)". Preparing a Party of a new
type. II Congress of the RSDLP; I its significance.)

b. The universal-historical significance of the Great October Socialist Revolu-
tion. The Party of Bolsheviks headed by Lenin—organizer of the victory of the
socialist reyolution.

3. a. Causes and development of the Russo-Japanese war. Its character.
Conditions of the Portsmouth peace.
b. The second five-year plan.
4. a. Causes of the revolution of 1905-07. "Bloody Sunday," January 9,

1905. Protest strikes in the country.
b. Causes of the civil war and of the intervention against the Soviet land.

Role of international imperialism in organizing the intervention and civil war.
5. a. III RSDLP Congress on the nature, motivating forces, and perspectives

of the first Russian revolution.
b. Rout of the German-Fascist-troops near Moscow in the fall of 1941.
6. a. The December armed uprising of 1905. V. I. Lenin's evaluation of this

uprising.
b. The universal-historical significance of the Soviet Republic's victory in the

civil war. The Communist Party, organizer of this victory.
7. a. The nature of the agrarian reform of Stolypin and its collapse.
b. The Soviet Republic in the ring of (military) fronts of 1918. The Patriotic

War of workers and peasants of the Soviet land against the foreign invaders and
White Guard forces in the fall of 1918.
8. a. The beginning of a new revolutionary upsurge. The Lenskii execution.
b. The beginning of the Great Patriotic War. Mobilization of the forces of the

Soviet people for the fight against the enemy.
'Russian Social-Democratiaabor Party.
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9. a. Causes and character of World War I.
b. The universal-historical significance of the 1905-7 revolution.
10. a. Causes, character, and moving forces of the February bourgeosis-

democratic revolution in Russia in 1917.
b. The first campaign by the Entente and its rout.
11. a. The April theses of V. I. Lenin and their historical significance.
b. The XVIII AUCP(b) Congress on the basic economic task of the U.S.S.R.
12. a. The July 1917 events in Petrograd. The VI Congress of the Party and

its significance.
b. The fourth five-year plan.
13. a. The October armed uprising in Petrograd. V. I. Lenin—leader of the

armed uprising.
b. Councils of workers' deputies in 1905 and their significance.
14. a. Organization of the Soviet state. (Historical significance of the estab-

lishment of the dictatorship of the proletariat in Russia. Collapse of the old
state apparatus. Creation of the Soviet state apparatus.)

b. Transition to the policy of mass collectivization and liquidation on this
basis of the kulaks as a class.

15. a. The triumphant spread of Soviet rule after the October uprising in
Petrograd. The III All-Russian Congress of Soviets.

b. The universal-historical significance of the victory of the Soviet Union in
the Second World War.

16. a. Liberation by Soviet power of the subjugated peoples of Russia in 1917.
"The Declaration of the Rights of the Nationalities of Russia."

b. The second campaign of the Entente and its rout.
17. a. Soviet Russia's struggle to leave the imperialist war. Conclusion of

the Brest peace.
b. Causes of the defeat of the 1905-7 revolution in Russia.
18. a. The policy of war communism. Economic and cultural construction

during the civil war years.
b. The Bolsheviks' struggle during the years of reaction (1907-1910) against

the liquidators, anti-convocationists, and Trotskyites.
19. a. X Congress of the Party. Transition to the new economic policy.
b. The creation of the Red Army.
20. a. The universal-historical significance of the formation of the U.S.S.R.—

the first multi-national socialist state in the world. The first constitution of the
U.S.S.R.

b. Rout of the counter-revolutionary rebellion of Kornilov.
21. a. The last public addresses of V. I. Lenin. Lenin's elaboration of the

program for transforming economically backward Russia into a leading, powerful
socialist state.

b. The third campaign of the Entente and its rout.
22. a. XIV Party Congress—as the congress of socialist industrialization.
b. The heroic struggle of the Soviet partisans during the Great Patriotic War.
23. a. XV AUCP(b) Congress—as the congress of agricultural collectivization.

Defeat of the anti-Party Trotskyite-Zinov'evite bloc.
b. The Bolshevik newspaper Pravda. The Bolsheviks' activity in the IV

State Duma.
24. a. The U.S.S.R. Constitution of 1936. Its universal-historical significance.
b. The Leninist plan of onset toward socialist construction. Development of

the socialist revolution in the villages in 1918. Kombedy.
25. a. The U.S.S.R.'s fight for peace and security on the eve of the Second

World War. Reunion of. Western Ukraine with the Ukranian SSR and of West-
ern Belorussia with the Belorussian SSR. Admission of Lithuania, Latvia,
and Estonia into the composition of the Soviet Union.

b. The Leninist plan for the electrification of Russia.
26. a. The radical turning point of the Great Patriotic War.
b. The armed uprising in Moscow in October-November 1917.
27. a. The great advance of the Soviet Army in 1944 and its liberation of Eu-

ropean countries abroad from the Hitlerite invaders.
b. II Congress of Soviets and its decrees on peace and land. Formation of

the Soviet government headed by Lenin.
28. a. The international situation after the Second World War. The U.S.S.R.

in the struggle for the preservation and strengthening of peace.
b. The mass peasant movement; the uprising on the battleship "Potemkin."
29. a. Directives of the XX Party Congress on the sixth five-year plan for de-

veloping the U.S.S.R. economy and the Soviet people's struggle to fulfill them.
b. The capitulAtioll cf imperialist Japart IA 1945.
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30. a. The XX Party Congress and its historical significance.
b. The further upsurge of science and culture in the U.S.S.R. during the post-war period.

PHYSICS

1. a. The first and second laws of Newton.
b. Laboratory work: determining the internal resistance of a source of current.2. a. The third law of Newton. The law of conservation of momentum.Reactive motion in technology.
b. Laboratory work: determining the specific resistance of a conductor.3. a. Curvilinear motion of a body. Centripetal acceleration (without deriva-tion of formula). Rotary mechanisms and their utilization in industry andagriculture.
b. Solving a problem based on the laws of (electric) current of the type ofproblem No. 8612 and giving an explanation of the solution.
4. a. Fundamental propositions of the molecular-kinetic theory and its experi-mental bases. Brownian movement. Movement of molecules of gases, liquids,and solids. Interaction of molecules.
b. Solving a problem on the topic "work done by an electric current" of thetype of problem No. 933 2 and giving an explanation of the solution.
5. a. Derivation of the equation of the gaseous state. Examples of utilizationof gas laws in technology.
b. Solving a problem based on the laws of electrolysis of the type of problemNo. 973 2 and giving an explanation of the solution.
6. a. Law of conservation and transformation of energy in mechanical and heatprocesses.
b. Solving a problem based on the laws of illumination of the type of problemNo. 1121 2 and giving an explanation of the solution.
7. a. Work done by the expansion of a gas. The heat engine. Efficiency ofa heat engine.
b. Laboratory work: determining the optical power of a lens.
8. a. Electric charge. Electric field. Coulomb's Law. Units of quantity ofelectricity.
b. Solving a problem based on the application of the law of conservation andtransformation of energy in mechanical and heat processes of the type of problemNo. 565 2 and giving an explanation of the solution.
9. a. Strength of an electric field. Lines of force. Homogeneous field. Con-ductors and dielectrics in an electric field. Examples of utilization of dielectrics.b. Solving a problem based on computing the specific heat capacity of a sub-stance or the temperature of a heated body of the type of problems No. 545 2or No. 547 2 and giving an explanation of the solution.
10. a. Work done by transfer of charge in an electric field. Difference of po-tential. Units of difference of potential.
b. Laboratory work: experimental testing of the Boyle-Mariotte Law. .11. a. Electric capacity. Units of electric capacity. Condensers and theirapplication.
b. Solving a problem based on the equation of the gaseous state of the type ofproblem No. 641 2 and giving an explanation of the solution.
12. a. Conditions for the existence of a current. Nature of electric current.Nature of electric curl ent in metals. Emission of electrons by incandescent bodies.Current in electrolytes and gases.
b. Laboratory work: determining the coefficient of surface tension of water.13. a. Series connection of conductors. Derivation of the formula for thecommon resistance of conductors connected in series. Additional resistance involtmeters. Application of series connections of conductors in technology.b. Solving the problem concerned with melting and boiling of the type of prob-lem No. 721 2 and giving an explanation of the solution.
14. a. Parallel connection of conductors. Derivation of the formula for com-mon resistance in the case of a parallel connection of conductors. Shunts forammeters. Application of parallel connections of conductors in technology.b. Solving a problem on the topic "the work of steam and gas" of the type ofproblem No. 750 2 and giving an explanation of the solution.

2 Given in Znamenskii, P. A., ed. Sbornik ooprosov i zadoch pa fizike (Manual of questions and problemsin physics), Moscow, State Publishing House for Teaching and Pedagogical Materials. (See the appendixat the end of the examinations section.)
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15. a. Electromotive force of a source of current. Ohm's Law for the entire

circuit. Series and parallel connections of sources of current.
b. Solving a problem based on the second law of Newton of the type of prob-

lem No. 110 2 and giving an explanation of the solution.
16. a. The Joule-Lenz Law. Thermal current.
b. Solving a problem based on the second law of Newton of the type of problems

No. 102 2 or No. 121 2 and giving an explanation of the solution.

17. a. Current in rarefield gases. Cathode rays and their properties. X-rays

and their application.
b. Solving a problem based on the third law of Newton of the type of problem

No. 71 2 and giving an explanation of the solution.
18. a. Magnetic field of a direct current and of a coil with current. Action of

the magnetic field on current. Strength of the magnetic field.
b. Solving a problem concerned with rotary motion of the type of problem

No. 482' and ;iving an explanation of the solution.
19. a. Iron in a magnetic field. Introduction of a magnetic field. Magnetic

flux. The electromagnet. The electromagnetic field.

b. Solving a problem concerned with rotary motion of the type of problem

No. 472 2 and giving an explanation of the solution.
20. a. Electromagnetic induction. Conditions determining the magnitude of

the electromotive force of induction. Lenz's Law.
b. Solving a problem based on the law of universal gravitation of the type of

problems No. 494 2 or No. 495 2 and giving an explanation of the solution.

21. a. The phenomenon of self-induction. Inductivity. The unit of induc-

tivity.
b. Solving a problem concerned with computing the work involved in raising

a body.
22. a. The generator of alternating current. Period, frequency, and phase of

'alternating current. Principle of the functioning of a transformer.

b. Solving a problem on the topic "mechanical energy" of the type of problem

No. 199 3 and giving an explanation of the solution.
23. a. Wave contour. Transformation of energy in a wave contour. Obtain-

ing non-dampening vibrations.
b. Solving a problem on the topic "mechanical energy" of the type of probl

em

No. 218' and giving an explanation of the solution.
24. a. Invention of the radio by A. S. Popov. Electrical resonance. Sche-

matics of the detector and the simplest tube receivers.

b. Solving the problem on the topic "resolution of parallel forces" of the type

of problem No. 314 2 and giving an explanation of the solution.

25. a. Phenomena of reflection and refraction of light. Index of refraction.

Complete internal reflection of light. Examples of application of these phenomena.

b. Solving a problem concerned with finding the center of gravity of bodies of

the type of problem No. 301 3 and giving an explanation of the solution.

26. a. Lenses. Derivation of the formula of the lens. Optical power of a lens.

Obtaining images with the aid of a lens.
b. Solving a problem based on the application of the law of equality of work in

mechanisms of the type of problem No. 346 2 and giving an explanation of the

solution.
27. a. The eye. The angle of vision. Optical instruments. The paths of rays

in the microscope and in the telescope.
b. Laboratory work: determining the efficiency of a simple machine.

28. a. Dispersion of light. The visible, the infra-red, and the ultraviolet

portions of the spectrum. Examples of utilization of the invisible portions of th
e

spectrum.
b. Solving a problem concerning levers of the type of problem No. 328 2 and

giving an explanation of the solution.
29. a. Continuous and line spectra. The absorption spectrum. The spectro-

scope. Special analysis and its application.
b. Solving a problem concerned with the interaction of charged bodies of the

type of problems No. 771 2 or No. 780 2 and giving an explanation of the soluti
on.

30. a. The photoelectric effect. Stoletov's work on the photoelectric effect.

The concept of quanta. Photoelements and their application.

b. Solving a problem concerned with the heat action of a current of the type
 of

problem No. 948 2 and giving an explanation of the solution.

Oiven in Znamenskil, P. A., ed. Sbornik voprosov I zadach po flake (Manua
l of questions and problems

In physics), Moscow, State Publishing House for Teaching and Pedagogical Mat
erials. (See the appendix

at the end of the examinations section.)
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31. a. Structure of the atom—the electron envelope and the nucleus. Emission
and absorption of energy by the atom.

b. Solving a problem based on the laws of vibration of pendulums of the type
of problem No. 502 2 and giving an explanation of the solution.

32. a. Structure of the nucleus of the atom. Fission of a uranium atom. Chainreaction. Examples of utilization of atomic energy for peaceful purposes.
b. Solving a problem of the type of problem No. 526' and giving an explanation

of the solution.
CHEMISTRY

1. a. Oxides; their classification and chemical properties.
b. Problem: to compute the release of the product of a reaction in terms ofpercent of the theoretically possible, if the quantity of the initial substances andthe quantity of the obtained product are known (example: problem No. 13-113 8,No. l3-137).
2. a. Bases; their chemical properties; the most important bases and theirrole in national economy.
b. Problem: to prepare a certain quantity of a solution of given percent con-

centration
3. a. Acids; their chemical properties.
b. Problem: to determine with the aid of characteristic reactions each of two

furnished organic substances.
4. a. Salts; their chemical properties.
b. Problem: to compute the weight of the product of a reaction, if a certain

quantity of initial substance, containing a given quantity of impurities, was used
for it.

5. a. Characteristics of the group of alkaline metals.
b. Problem: to obtain and collect carbon dioxide; to prove experimentally

that the obtained gas is carbon dioxide.
6. a. Characteristics of the group of halogens.
b. Problem: to obtain hydrate of aluminum oxide and to perform the reactions

characterizing its properties.
7. a. Application and production of sulphuric acid by the contact method.
b. Problem: to compute the volume of a gas required for a reaction with a

certain volume of another gas (Example: problem No. 5-47 3, No. 12-94 4).
8. a. The periodic law and the periodic system of elements of D. I. Mendeleev.
b. Problem: to perform the reactions characterizing the chemical properties

of acetic acid.
9. a. Application and production of ammonia.
b. Problem: to obtain an assigned substance by an exchange reaction and to

separate it from the mixture. To compute according to the reaction equation
what quantity of each of the initial substances is_required for obtaining the indi-
cated quantity of the product.

10. a. The most important phosphorus and nitrogen fertilizers, their composi-
tion, properties, and the chemical reactions involved in obtaining them.

b. Problem: to compute the weight of the product of a reaction, if certain
amounts of initial products in the form of solutions of certain percent concentra-
tion have been used for it.

11. a. 'Physical and chemical properties of metals.
b. Problem: to prepare a certain quantity of a solution of indicated percent

concentration.
12. a. Application of and methods of obtaining caustic soda.
b. Problem: to perform the reactions confirming the qualitative composition

of a furnished inorganic substance and to find the percentage content within it
of one of the elements on the basis of the formula of this substance.

13. a. Characterization of the group of alkaline earth metals.
b. Problem: to determine with the aid of characteristic reactions each of three

furnished inorganic substances.
14. a. The oxide and the hydrate of the oxide of calcium; their physical and

chemical properties, application, and methods of obtaining them.
I Given In Znamenskii, P. A. ed. Sbornik !unmoorI zadach po fizike (Manual of questions and problems

In physics), Moscow, State Publishing House for Teaching and Pedagogical Materials. (See the appendix
at the end of the examinations section.)

s Given In Gold'farb IA. L. and Smorgonskli, L. M. 7adachf I uprozhnettila po Mimi! (Problems and exer-cises In chemistry), 1950-1958 editions, Moscow, State Publishing House for Teaching and Pedagogical
Materials.

4 Idern., 1957 edition.
(See the appendix at the end of the examinations section. Problems have been selected from the 1957

edition only.)
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b. Problem: to compute the volume of a gas required for a reaction with a

certain volume of another gas (Example: problem No. 5-47 8, No. 12-94 4).

15. a. The hardness of water and methods of eliminating it.
b. Problem: to compute what quantity of an assigned substance is obtained

in a reaction, if the quantity of each of the initial substances is known, and one

of the substances is taken in excess (Example: problem No. 3-853, No. 4-63 4).

16. a. Aluminum, its physical and chemical properties.
b. Problem: to compute the volume of a gas obtained from a given quantity

of the initial substance, containing an indicated quantity of impurities. (Example:

problem No. 9-15,3 No. 1O-14).
17. a. Application of and methods of obtaining aluminum.
b. Problem: to perform the reactions characterizing the chemical properties of

an unsaturated hydrocarbon.
18. a. Iron, its physical and chemical properties.
b. Problem: to compute the weight of the product of a reaction if certain

quantities of initial substances in the form of solutions of certain percent concen-

tration were used for it.
19. a. Production of pig-iron.
b. Problem: to compute the volume of a gas obtained from a given quantity of

the initial substance containing an indicated quantity of impurities. (Example:

problem No. 9-15,8 No. 10-14).
20. a. Production of steel.
b. Problem: to perform the reactions characterizing the chemical properties of

formaldehyde.
21. a. Corrosion of metals and measures for combating it.

b. Problem: to obtain a substance by way of an exchange reaction and to

separate it from the mixture. To compute according to the equation of the reac-

tion what quantity of each of the initial substances is required for obtaining 
the

indicated quantity of the product.
22. a. Theory of the structure of organic compounds of A. M. Butlerov.

b. Problem: to obtain and collect ammonia; to prove experimentally that the

gas obtained is ammonia.
23. a. Methane, its structure, physical and chemical properties, application.

b. Problem: to perform the reactions confirming the qualitative compositio
n

of a furnished inorganic substance and to compute on the basis of its formula the

percent content within it of one of the elements.
24. a. Ethylene, its structure, physical and chemical properties, application.

b. Problem: to perform the reactions confirming the qualitative composition

of a furnished inorganic substance and to find on the basis of its formula the

percent content within it of one of the elements.
25. a. Acetylene, its structure, physical and chemical properties, application.

b. Problem: to obtain and separate oxygen, to prove experimentally that the

gas obtained is oxygen.
26. a. Benzol, its structure, physical and chemical properties, application.

b. Problem: to perform the reactions characterizing the chemical properties of

glucose.
27. a. Petroleum, its composition and properties. The most important petro-

leum products. Industrial processing of petroleum.
b. Problem: to obtain a small quantity of hydrochloric acid and to perform on

it qualitative reactions.
28. a. Ethyl alcohol, its structure, physical and chemical properties, and

applications.
b. Problem: to compute what quantity of an assigned substance is obtained

in a reaction, if the quantity of each of the initial substances is known, and one

of them is taken is excess (Example: problem No. 3-85,8 No. 4-63 4).

f)Q a. Chemical reactions occurring in obtaining acetic acid by the synthetic

method.
b. Problem: to perform the reactions characterizing the chemical properties o

f

phenol.
30. a. Fats, their composition and application.

3 Given in Gold'farb IA. L. and Smorgonskii, L. M. 7adachi i uprazhneniio po khi
nai (Problems and exer-

cises in chemistry), 1950-1956 editions, Moscow, State Publishing Hou
se for Teaching and Pedagogical

Materials.
Idem.,P1957 edition.

(See the appendix at the end of the examinations section. Proble
ms have been selected from the 1957

edition only.)
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b. Problem: to obtain an assigned substance by means of an exchange reactionand to separate it from the mixture. To compute on the basis of the reactionequation what quantity of each of the initial substances is required for obtainingthe indicated quantity of the product.
31. a. Starch, its composition, physical and chemical properties, application.b. Problem: to perform the reactions characterizing the chemical properties ofsulphuric acid.

ENGLISH

1. a. Reading and translation of an unfamiliar text with a dictionary. Answersto questions relating to the text read.
b. Find in the text compound and derived [common or abstract] nouns; in thederived nouns indicate the suffix.
2. a. Reading and translation of an unfamiliar text with a dictionary. Answersto questions relating to the text read.
b. Find in the text derived adjectives and indicate the suffixes in them. De-termine the degrees of comparison of adjectives contained in the text and describemethods of forming them.
3. a. Reading and translation of an unfamiliar text with a dictionary. Answersto questions relating to the text read.
b. Find in the text compound (derived) indefinite pronouns. Explain theiruse.
4. a. Reading and translation of an unfamiliar text with a dictionary. Answersto questions relating to the text read.
b. Indicate in the text various functions of the verb to have.
5. a. Reading and translation of an unfamiliar text with a dictionary. Answersto questions relating to the text read.
b. Indicate in the text various functions of the verb to be.
6. a. Reading and translation of an unfamiliar text with a dictionary. Answersto questions relating to the text read.
b. Find in the text the modal verbs. State their morphological peculiarities.7. a. Reading and translation of an unfamiliar text with a dictionary. An-swers to questions relating to the text read.
b. Enumerate the irregular verbs contained in the text and give their funda-mental forms. Show the role of each form in the formation of tenses.8. a. Reading and translation of an unfamiliar text with a dictionary. Answersto questions relating to the text read.
b. Find in the text forms of past tenses. Explain the difference in their mean-ings.
9. a. Reading and translation of an unfamiliar text with a dictionary. Answersto questions relating to the text read.
b. Find in the text a verb in the Present Indefinite employed as the futuretense. Explain its use in the given text.
10. a. Reading and translation of an unfamiliar text with a dictionary. An-swers to questions relating to the text read.
b. Find in the text verbs in the Present Indefinite and in the Present Continuous;explain the use of these tenses in the given text.
11. a. Reading and translation of an unfamiliar text with a dictionary. An-swers to questions relating to the text read.
b. Find in the text verbs in the Present Perfect; explain the necessity of usingPresent Perfect in the given text.
12. a. Reading and translation of an unfamiliar text with a dictionary. An-swers to questions relating to the text read.
b. Find in the text verbs in the Past Indefinite and Present Perfect; explain theuse of these tenses in the given text.
13. a. Reading and translation of an unfamiliar text with a dictionaryAnswers to questions relating to the text read.
b. Find in the text verbs in the Past Perfect; explain the necessity of using PastPerfect in the given text.
14. a. Reading and translation of an unfamiliar text with a dictionary.Answers to questions relating to the text read.
b. Find in the text a complex sentence with the verb in the main clause in thepast tense; explain the use of the tense in the subordinate clause.15. a. Reading and translation of an unfamiliar text with a dictionary.Answers to questions relating to the text read.
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b. Find in the text verbs in the Passive Voice, in the translation of which into
Russian the passive voice is not conserved. Explain the formation of the (form)
Passive Voice.

16. a. Reading and translation of an unfamiliar text with a dictionary.
Answers to questions relating to the text read.

b. Find in the text verbs in the Passive Voice, in the translation of which into
Russian the passive voice is not conserved. Show ways of translating the English
passive voice into Russian.

17. a. Reading and translation of an unfamiliar text with a dictionary.
Answers to questions relating to the text read.
b. Find in the text an unreal conditional clause and explain the use of cases in

the given sentence.
18. a. Reading and translation of an-unfamiliar:text with a dictionary. Answers

to questions relating to the text read.
b. Find the participles in the text. Define their function in the sentences.

Show ways of translating participles into Russian.
19. a. Reading and translation of an unfamiliar text with a dictionary. Answers

to questions relating to the text read.
b. Find in the text a Gerund. Define the syntactical function of the Gerund in

the text read. Show ways of translating into Russian.
20. a. Reading and translation of an unfamiliar text with a dictionary. Answers

to questions relating to the text read.
b. Find in the text a compound object with a participle. Show ways of trans-

lating into Russian.
21. a. Reading and translation of an unfamiliar text with a dictionary. Answers

to questions relating to the text read.
b. Find in the text a compound object with an infinitive. Show ways of trans-

lat4ng into Russian.
22. a. Reading and translation of an unfamiliar text with a dictionary. Answers

to questions relating to the text read.
b. Find in the text an interrogative sentence, determine its type, and explain its

word-order. For this passage, raise the problems of using•another type.
23. a. Reading and translation of an unfamiliar text with a dictionary. Answers

to questions relating to the text read.
b. Find in the text a sentence with direct discourse and convey its meaning in

Indirect discourse.
GERMAN

1. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Find in the text read the nouns, determine the declension types of these
nouns, and give the characteristics of each declension type.

2. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Find in the text read compound nouns, describe the methods of forming
compound nouns and translating them into Russian.

3. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Find in the text read nouns in the plural ending. Describe the fundamental
types of formation of plural nouns.

4. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Find in the text read nouns in various cases and determine their syntactical
role in the given sentences.

5. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Find in the text read the prepositions and describe their role [governing other
words] and employment in the given sentences. Enumerate the prepositions
governing the accusative and the dative cases.

6. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Find in the text read personal and possessive pronouns and explain their
use in the sentences.

7. a. Reading and translation of an unfamiliar test with a dictionary. Answers
to 'questions relating to text read.

b. Find in the text read the pronouns man and es and state their syntactical
role in the sentences.
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8. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Find in the text adjective attributes and adjective predicate nominati4es;
indicate their peculiarities. Show ways forming degrees of comparison of adjec-
tives.

9. a. Reading and translation of an unfamiliar text With a dictionary. Answers
to questions relating to the text read.

b. Find in the text read the dates; indicate what numerals are employed for
the use of dates and how dates are signified in writing.

10. a. Reading and translation of an unfamiliar test with a dictionary. Answers
to questions relating to the text read.

b. Find in the text read the verbs; determine their conjugation types. Indicate
the peculiarities of the weak and of the strong conjugations in the Prasens and
the I mperfekt.

11. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to- questions relating to the text read. _

b. Find in the text read auxiliary verbs. Tell about the role of the verb sein
in the German sentence.

12. a. Reading and translation of an unfamiliar text with a dictionary. An-
swers to questions relating to the text read.

b. Find the in text read Partizip I and Partizip II and determine their syntactial
role in the sentence. Tell about the formation of the Perfekt and the Plusquamper-
fekt.

13. a. Reading and translation of an unfamiliar text with a dictionary.
Answers to questions relating to the text read.
b. Find in the text read instances of prepositional and non-prepositional gov-

ernment of verbs; name the prepositions and the cases of the words which they
govern.

14. a. Reading and translation of an unfamiliar text with a dictionary.
Answers to questions relating to the text read.
b. Explain instances in the text read of expressions of modality with the aid

of modal verbs. What other modal verbs do you know?
15. a. Reading and translation of an unfamiliar text with a dictionary.

Answers to questions relating to the text read.
b. Find in the text read infinitive groups and determine their syntactical role

in the sentences. Name the instances in which the infinitive is used with the
particle zu, those in which it is used without the particle zu.

16. a. Reading and translation of an unfamiliar text with a dictionary.
Answers to questions relating to the text read.

b. Find in the text read sentences in the passive form; determine their tense
forms; tell of what verbs the passive voice may be formed and how it is translated
into Russian.

17. a. Reading and translation of an unfamiliar text with a dictionary.
Answers to questions relating to the text read.
b. Find in the text read an unreal conditional sentence; explain the use of the

tense form Konjunktiv in unreal conditional sentences.
18. a. Reading and translation of an unfamiliar text with a dictionary.

Answers to questions relating to the text read.
b. Find in the text read the Konjunktiv in indirect discourse; explain the use

of the tense form Konjunktiv in indirect discourse.
19. a. Reading and translation of an unfamiliar text with a dictionary.

Answers to questions relating to the text read.
b. Find in the text read different types of predicates and perform a morphologi-

cal analysis of them.
20. a. Reading and translation of an unfamiliar text with a dictionary.

Answers to questions relating to the text read.
b. Find in the text read attributes, supply questions corresponding to them,

and give a morphological analysis of them.
21. a. Reading and translation of an unfamiliar text with a dictionary. An-

swers to questions relatineto the text read.
b. Find in the text read adverbial phrases, supply questions corresponding to

them, determine their type and analyze them morphologically.
22. a. Reading and translation of an unfamiliar text with a dictionary. An-

swers to ouestions relating to the text read.
b. Find in the text read the objects, supply questions corresponding to them,

and analyze them morphologically.

17



PEACEFUL USES OF ATOMIC ENERGY 55

23. a. Reading and translation of an unfamiliar text with a dictionary. An-
swers to questions relating to the text read.

b. Determine the word order in simple expanded [i.e., with compound subject
or predicate] declarative and interrogative sentences of the text.

24. a. Reading and translation of an unfamiliar text with a dictionary. An-
swers to questions relating to the text read.

b. Find the means for expressing negation in the text read and give an explana-
tion of them.

25. a. Reading and translation of an unfamiliar text with a dictionary. An-
swers to questions relating to the text read.

b. Find in the text read subordinate clauses, supply questions corresponding
to them, determine their types. Name the formal characteristics of a subordinate
clause.

26. a. Reading and translation of an unfamiliar text with a dictonary. An-
swers to questions relating to the text read,

b. Find in the text read non-conjunctional subordinate clauses and determine
their types.

FRENCH

1. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Indicate in the text personal objective pronouns preceding the verb. Ex-
plain their functions in the given text.

2. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Locate in the text adverbial subordinate pronouns [adverbial' nye sluzhebnye
mestoimeniia] and explain their use in the given sentences.

3. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Locate in the text possessive pronouns or possessive adjectives and explain
the use of both.

4. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Locate in the text demonstrative pronouns and demonstrative adjectives
and explain their use in the given text.

5. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Locate in the text the pronoun don't. Determine its functions and the
types of subordinate clauses which it introduces.

6. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Locate in the text relative pronouns qui and que. Determine their functions
and the types of subordinate clauses which they introduce.

7. a. Reading and translation of an unfamiliar text with a dictionary. An-
swers to questions relating to the text read.

b. Locate in the text the relative pronoun lequel. Determine its functions and
the types of subordinate clauses which it introduces.

8. a. Reading and translation of an unfamiliar text with a dictionary. An-
swers to questions relatinq to the text read.

b. Indicate in the text instances of various usage of the verb etre.
9. a. Reading and translation of an unfamiliar text with a dictionary. An-

swers to questions relating to the text read.
b. Locate in the text verbs in the Passe simple and the Passe compose. Explain

the difference in the use of these tenses.
10. a. Reading and translation of an unfamiliar text with a dictionary. An-

swers to questions relating to the text read.
b. Locate in the text a verb in the Imparfait and explain its use in the given text.
11. a. Reading and translation of an unfamiliar text with a dictionary. An-

swers to questions relating to the text read.
b. Locate in the text a verb in the Futur immediat, tell about the formation of

this tense, and cite the possible ways of translating it into Russian.
R12. a. eading and translation of an unfamiliar text with a dictionary. An-

swers to questions relating to the text read.
b. Locate in the text a verb in the Passé immedial; tell about the formation of

this tense and its translation into Russian.
13. a. Reading and translation of an unfamiliar text with a dictionary.

Answers to questions relating to the text read.
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b. Locate in the text a complex sentence with a subordinate conditional [clause]
and explain the use of tenses in the given sentence.

14. a. Reading and translation of an unfamiliar text with a dictionary.
Answers to questions relating to the text read.
b. Locate in the text a verb in the Subjoncti f. State the general rule for form-

ing the Subjonrti f.
15. a. Reading and translation of an unfamiliar text with a dictionary.

Answers to questions relating to the text read. ,
b. Locate in the text a subordinate object clause with the verb in the Subjonctif

and explain its use in the given sentence.
16. a. Reading and translation of an unfamiliar text with a dictionary.

Answers to questions relating to the text read.
b. Find in the text a Participe passé and explain its use and agreement in the

given sentence.
17. a. Reading and translation of an unfamiliar text with a dictionary.

Answers to questions relating to the text read. -*
b. Locate in the text a Participe present or Gerondif. Tell about their formation

and their function in the given text.
18. a. Reading and translation of an unfamiliar text with a dictionary.

Answers to questions relF.ting to the text read.
b. Locate in the text vei bs in the passive voice and determine the tenses of

the verbs. Explain the formation of the passive voice of the verb.
19. a. Reading and translation of an unfamiliar text with a dictionary. Answers

to questions relating to the text read.
b. Find in the text an interrogative sentence and explain its word order. Supply

for any one sentence in the text read a corresponding question using a different
structure of interrogation.

20. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Find in the text a sentence with a direct question and convey its meaning
in indirect discourse. Explain the difference in word order in the first and the
second statements.

21. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Find in the text a complex sentence with the verb in the main clause in the
present tense and explain the use of tenses in the subordinate clause.

22. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Locate in the text an infinitive construction and cite various methods of
translating it into Russian.

23. a. Reading and translation of an unfamiliar text with a dictionary. Answers
to questions relating to the text read.

b. Find in the text a verb with a personal ending standing before an infinitive
and determine its meaning in the given sentence. Name other verbs which change
their fundamental meaning before an infinitive.

24. a. Reading and translation of an unfamiliai text with a dictionary. Answers
to questions relating to the text read.

b. Locate in the text a sentence with an emphatic expression and explain its use.
25. a. Reading and translation of an unfamiliar text with a dictionary. Answers

to questions relating to the text read.
b. Find in the text all derivative words and locate their roots and suffixes.

APPENDIX

PHYSICS PROBLEMS

No. 3, Zn. 861: Determine the voltage on the terminals of a cell having an
electromotive power of 2 volts and an internal resistance of 0.8 ohms, and con-
nected by a nickel-plated conductor 210 cm. long with a cross-section surface of
0.2 mm'.
No. 4, Zn. 922: An elevator weighing 1.2 tons rises 15 meters in 0.5 minutes.

The voltage on the terminals of the motor is 220 volts, and its efficiency is 90%
Find: (a) the energy consumed by the motor in kilowatts; (b) the intensity of
current in the motor; (c) the energy dispensed in one ascent; (d) the cost of one
ascent at the rate of 4 kopeks per hectowatt-hour.
No. 5, Zn. 973: In the electrolysis of ZnSO4, the work was completed in 10

hectowatt-hours. Determine the quantity of zink produced if the voltage on the
terminals of the vat was 4 volts.
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No. 6, Zn. 1121: Two lamps of 50 candle power both hang at a height of 1 meter
above the table. The distance between the lamps is 1 meter 40 cm. Find the
extent of exposure of the table to light (a) under each lamp; (b) at a point equi-
distant from the two lamps.
No. 8, Zn. 565: A steam-driven hammer weighing 10 tons falls from a height

of 2.5 meters onto an iron block weighing 200 kg. How many times must it fall
in order for the temperature of the block to rise to 40°? 60% of the heat generated
by the blows goes into heating the block.
No. 9, Zn. 545: In determining the specific heat of copper a pupil heated a 500

gram copper weight up to 100°, and then dropped it into an aluminum calorimeter
weighing 60 grams and containing 400 grams of water. The initial temperature of
the water in the calorimeter was 15°, and its final temperature 23.4°. What
amount of specific heat did the pupil ascertain to be in the copper?
No. 11, Zn. 641: In a cylinder of 40 litres there are 8 kg of compressed oxygen

at 15°. Find the pressure of the oxygen.
No. 13, Zn. 721: In a container there were 500 grams of water and an equal

amount of ice at 0°. What quantity of steam at 100° would be needed to melt all
of the ice and to raise the temperature in the container to 30°? The specific heat of
the container is 40 calorie/C°.
No. 14, Zn. 750: The average (mean) pressure of vapor in a cylinder of a steam

engine is 10 kg per cm2. The surface of the piston is 200 cm2, the stroke of the
piston 50 cm, and the number of revolutions per minute is 180. Find the ma-
chine's horsepower.
No. 15, Zn. 110: A train weighing 1,000 tons leaves the station. What speed

will this train reach over the distance of one kilometer, if the engine develops a
traction of 22,000 kig, and the force of resistance to motion is considered to remain
constant and constitutes 0.005 of the weight of the train? How long will it take
for this speed to be achieved?
No. 16, Zn. 102: [Not appropriate; includes diagram not reproducible here.]
No. 16, Zn. 121: [Idem.]
No. 17, Zn. 71: A bullet is shot from a rifle at the speed of 865 meters a second.

What will be the speed of the rifle's recoil, if its mass weighs 470 times more than
that of the bullet? Why is it recommended that the rifle be held firmly against
the shoulder at the time of the rifle's firing?
No. 18, Zn. 482: An automobile which weighs 5 tons with its load proceeds

along an arched bridge at a speed of 21.6 km per hour. What is its pressure
upon the middle of the bridge, if the radius of the bridge's curvature is 50 meters?
No. 19, Zn. 472: [Not appropriate; includes diagram not reproducible here.]
No. 20, Zn. 494: A Soviet gtratosphere balloon in 1933 reached a height of

22 km. The entire basket of the balloon weighed one ton at the earth's surface.
How much did its weight diminish at the height of 22 km?
No. 21, Zn. 175: How much work is produced by steam in raising a hammer

weighing 5 tons to a height of 80 cm?
No. 22, Zn. 199: A truck weighing 3 tons travels at a speed of 36 km per hour.

How great a brake force can stop it in a space of 50 meters?
No. 23, Zn. 218: A container weighing 250 kg falls from a height of 800 meters.

At a point 100 meters above the earth during its fall, what is its potential and
kinetic energy equal to?

No. 24, Zn. 314: [Not appropriate; includes diagram not reproducible here.]
No. 25, Zn. 301: [Idem.]
No. 26, Zn. 346: A horse draws a cart weighing 500 kg up a mountain. The

length of the incline is 1.5 km and the height is 100 meters. Determine the
work accomplished by the horse against the force of gravity and the force of fric-
tion. If the coefficient of friction equals 0.06, what is the efficiency equal to?
No. 28, Zn. 328: The head of a nail, which is being extracted br the claws of a

hammer lies 8 cm from the point of support of the hammer. The force of the
hand is applied to the hammer's handle 30 cm from the point of support. In
order to pull the nail out, a force of 6 kg is applied to the handle. Determine the
nail's resistance power.
No. 29, Zn. 771: Two little beads equally charged, each weighing 0.5 grams,

and each suspended on silk threads 1 meter long, upon mutually repelling each
other (after collision), have spread out to a distance of 4 cm between them.
Determine the amount of each bead's charge.
No. 30, Zn. 948: How long will it take to heat 1 litre of water from 20° C to

100° C in an electric teapot with a capacity of 600 watts, if its efficiency is 80%?
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No. 31, Zn. 502: To determine the length of the second pendulum and the
acceleration of gravity, a pendulum on a wire 90.7 cm in length with a metallic
ball 4 cm in diameter was selected. The duration of 100 full swings of the pen-
dulum was 3 minutes 13.2 seconds. Compute the length of the second pendulum
and the acceleration of gravity.
No. 32,` Zn. 526: Determine the distance between adjacent points lying in the

same phase if wavelengths are dilating at the speed of 330 meters per second and
the frequency_of oscillation is 256 hertzian waves.

CHEMISTRY PROBLEMS

No. 1, G-S 13-137: In a laboratory 105 grams of nitrobenzene were obtained
from 78 grams of benzene during a nitrating reaction. This amount constituted
what percentage of the theoretically possible yield?
No. 4, G-S 1-155: Unslaked lime CaO is obtained through heating limestone

CaCO3 (besides the unslaked lime, carbon dioxide gas CO3 is also formed during
the process). How much unslaked lime can be obtained from one ton of limestone
containing 10— impurities?
No. 7, G-S 12-94: How many litres of oxygen are consumed during the burning

of one litre of: (a) methane CI14; (b) ethylene C2114; (c) ethane C2110
No. 14, G-S 12-94: Idem.
No. 15, G-S 4-63: 14 grams of calcium oxide were treated in a solution con-

taining 35 grams of nitric acid. How many grams of salt were formed?
No. 16, G-S 10-14: How many grams of carbon dioxide gas will be produced

through burning 500 kilograms of limestone containing 92— calcium carbonate?

EXAMINATION PROCEDURE IN RUSSIA

Admiral RICKOVER. I will quote again from the Department of
Health, Education, and Welfare publication, "Final Examinations in
the Russian 10-Year School," which describes the method of handling
these examinations as follows:
The examination procedure is for each pupil, upon call, to go to the head of the

room and to select from a basket one exam card, or ticket, bearing the questions
which he will answer. After he has time to examine the ticket and reflect on the
problems, he is asked to provide the answers orally and, when appropriate, on the
blackboard. Answers are judged by the examination committee of the school,
composed of the school director, teachers, and an official from the local district
education department. The grade which the pupil receives may range from 5
(the highest mark) to 1 (the lowest); a grade of 3 is passing, but anything lower
is not passing. Pupils who receive 5 in all examinations as well as in their other
subjects are awarded gold medals; those who get 5 in the final exams but have
three or less 4's in other subjects receive silver medals. The Soviet Government
recently announced that 1,600,000 students in 1958 successfully completed the
10-year program, including examinations, and received the certificate of ma-
turity * * *.

EVALUATION OF RUSSIAN EDUCATION

As to the actual knowledge acquired by Russian students in the
required examination subjects, we have a study made by the College
Entrance Examination Board for two subjects—algebra and physics.
The Board came to the conclusion that in topic coverage in algebra,
the Russian examination involved is roughly equivalent to the College
Board advanced mathematics examination; only about 10 percent of
the 12th grade students in the United States take the mathematics
courses on which the advanced mathematics examination is based.
In physics, the Board concluded that the percentage of problems

the candidate is required to solve by the Russian examination system
is about double that in the 1956 College Board achievement test and
about half that of the advanced placement test, which in that year
was taken by only 1 to 2 percent of those who took the achievement
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test, These were students who had taken an accelerated program in
physics in high school and hoped to score high enough to be permitted
to obtain credit for first-year college physics.
A number of scientists have attempted to evaluate the level of

study at which Russian entrants to the universities work. It appears
that their 10-year school prepares graduates to work approximately
at what would be junior college level in the United States; in other
words, Russian graduates of their secondary schools are about 2 years
ahead of our own high i school graduates who have taken a college
preparatory course. The Russians graduate at 17; our youngsters at
18. In algebra and physics, the Russian graduates reach a level which
only a very small percentage of college entrants achieve here. More-
over, the number of subjects in which the Russians achieve this level
is more than twice.that of the subjects taken in achievement tests by
our students. Fourteen times as many Russians as Americans reached
this level in 1957.
I think that is about the best comparison I can make. Large

numbers of children in Russia graduating at 17 from a 10-year school
do as well, by the record, as do our most talented children after 2
years in college.
I mention this because we still have educationists who keep on

chanting that our high school diploma is as good as the Russian school-
leaving or maturity examination. That this is definitely not so can
be verified from the record.

CRITICISMS OF EDUCATION IN THE UNITED STATES

Now, as an engineer, I have been trained to think logically and on
the basis of verifiable facts. The projects I work on would fail if
I did not know exactly what was going on. I cannot afford to indulge
in illusions or to reject unpleasant facts. I cannot tolerate looseness
of thought, looseness of expression, and looseness of ideas. You
cannot build a nuclear powerplant unless you have exact specifica-
tions; these are not set arbitrarily but are a logical consequence of
the requirements set by the forces of nature with which we are dealing.
There is no room here for lofty theories which do not work out in
practice. We would not get anywhere if we had the loose, hazy
thinking you encounter when you bring out the obvious failures of
the American educational system. You get nowhere in a discussion
of any subject if one side talks factually and the other refuses to
face reality.

Certainly it is never pleasant to be a critic. Nobody likes the
critic because he upsets things, and forces you to think. It seems to
me, however, that there are times when it is irresponsible to avoid
criticizing something which one knows to be wrong and dangerous
for the Nation as a whole. I feel that every one who has a position
of responsibility in this country and who can see and understand
what is happening not only has the right, he has the obligation and
the duty to speak. For he has been privileged by having been given
a chance in our scheme of things where he can observe things that
are wrong, and so he must, if he is to fulfill himself, point them out to
the people of his country.
This is why I feel so strongly about education—about our failure to

give our children as good an education as they deserve and need. To
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me, there is nothing more important than to change our educational
system in such a manner that it will provide the best possible education
for every child; slow, average, and talented.
The men who fought to make education beyond the elementary

school available to all our children wanted this kind of broad general
education for those whose parents had heretofore not been able to
afford the tuition fees. They were a few decades ahead of the European
democracies in advocating free secondary education

Unfortunately, when it was found that the majority of youngsters
had neither a gift nor a desire for an academic secondary education
we downgraded the curriculum until it met the lowest levels of com-
petence instead of setting up different types of secondary schools for
the different types of students. When the Europeans decided to make
secondary education free, they did not make this mistake. They did
not confuse equal educational opportunity with identical education
for all in a comprehensive school, as did our educationists. As things
stand, those of our youngsters who want to become professional people
receive a meager general education in high school and must make up
for it in college. We have the curious situation that it actually costs
more in the United States to become a professional man than in most
of the European democracies.
The more we advance technologically the greater the need of a

broad general education for our professional specialists. Without this
they do not speak a common language and they do not see their own
speciality in broad perspective.
Our people marry very early and there is great pressure to cut down

on general education in college so as to get started on professional
education. Many professional people here, therefore, lack the broad
general education which makes them something more than narrow
specialists.

This is where we fall down, and the reason is our poor secondary
education. In Europe—because of their strong tax-supported second.-
ary school system—those who begin professional training at the uni-
versity at about age 18 are already broadly educated persons. Here
students require about 3 years at a liberal arts college to obtain an
equivalent general education. This has been brought out by many
persons who know conditions here and abroad. Yet the National
Education Association and the U.S. Office of Education still claim
that an American high school diploma is equivalent to the leaving
certificate of a European academic secondary school. Even when the
high school diploma here is for a college preparatory course, this is
not so.

If you agree with me that our primary function in life is to take care
of our children, to prepare them to meet the many problems which
life brings, and that this can best be done by passing on to them the
knowledge and wisdom of the past, together with what we ourselves
have added in the present, then I am certain that you will feel that
the most important obligation of Congress today is to get into this
educational problem, to find out the real truth, and to take steps to
remedy the real defects. What Aristotle said 2200 years ago remains
true today—that the primary function of any legislative body is the
education and training of its youth.
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COMPARISON OF SCIENTIFIC AND PROFESSIONAL MANPOWER IN THE

UNITED STATES AND RUSSIA

Today we are not educating enough young people, and this is true
whether we consider education as valuable primarily for the pleasure
and the good that a human being derives from it, or whether we
recognize it as the single most important element in national strength—
the greatest protection for our country's freedom and prosperity.
In 1957, the Russians had 1,475,000 scientific and professional
people—we had 1,330,000. This is about a 10-percent imbalance
in favor of the Soviets. But there is another significant thing: 30
percent of the Russian scientific and technical people hold degrees
that are higher than our own, degrees that correspond to what we
normally call a Ph. D. degree. The latest estimate is that by 1961
Russian manpower will probably increase to 2 million, or about 25
percent larger than the estimated U.S. strength of about 1.6 million.
The disproportion in academic degrees will be even greater than it
is today because the Russians are improving their education not only
massively but also in quality. The rate of growth of Soviet manpower
in 1961 will be about 8 percent per annum, while the U.S. rate will be
about 5 percent.
About 55 percent of Soviet scientific and technical manpower and

about 35 percent of Soviet holders of advanced scientific and technical
degrees are engaged in engineering fields as compared with about 35
percent of U.S. manpower and 10 percent of U.S. advanced degree
holders. The Soviet engineering force is about 60 percent greater
than its U.S. counterpart, and the number of Soviet holders of ad-
vanced engineering degrees is about 4.7 times larger than the number
of U.S. degree holders. Current Soviet engineering graduates are
more than twice the number of current U.S. engineering graduates,
and current Soviet accessions of advanced engineering degrees are
almost 4.6 times greater than current U.S. accessions.

Soviet scientific-technical graduations have risen rapidly since 1946,
and will continue to rise rapidly through 1960 and probably 1961.
U.S. graduations commenced to rise in 1956 and will continue to rise,
but Soviet graduations will remain larger than those in the United
States. Soviet graduations will approach a level of about 200,000 in
1961, as compared with about 127,000 expected in the United States.
While Soviet graduations in 1957 were about 40 percent larger than
those in the United States, in 1961 they are expected to be about 60
percent larger.
The importance of education was realized by Stalin. As long ago

as 1935 he said that the Russian slogan must henceforth be "trained
manpower decides everything." The impact of trained Russian man-
power is just dimly being realized in the United States. I will put it
this way:
As long as we were surrounded by friendly oceans so that no one

could really attack the United States; as long as the standard of living
in our country depended entirely on what we ourselves did to exploit
our huge, rich country—as long as we were indeed a self-contained
island—it did not matter that our educational system was inferior to
that of most other advanced industrial nations. It did not matter,
that is, to the strength and power of the United States though it did,
of course, matter to individual citizens. Today we depend heavily
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on imports of raw materials for production of the many things which
make up our high standard of living and our military strength. We
are no longer protected by oceans; we have ceased to be an island.
We are now as much involved with the rest of the world as older
nations always have been. Such involvement is the natural condi-
tion of nations—we merely had an exceptionally favorable situation
which was bound to come to an end.
We now have much less choice of deciding for ourselves what we

can do or want to do. We have compulsion from outside; others can
seriously interfere with us by preventing the necessary flow of raw
materials, for example. We must face up to the problems which all
nations normally encounter. To do this we must have well-educated
citizens. Education has now become one of the main factors for sur-
vival. In this altered condition of American life we do not presently
educate enough young people, and we do not educate them well enough
either.

IMPORTANCE BEING GIVEN TO EDUCATION IN RUSSIA

As I went about trying to see as much as I could in Russia, I was
struck again and again with the importance being given to education
there. The high respect accorded education shows up most dramati-
cally when one compares the kind of life led by the mass of Russians
with that of their university students—it is as night to day. The Rus-
sians have a norm according to which each person is legally entitled
to a minimum of nine square meters of living space—about 108 square
feet. The average however is less; in Sverdlosk, a large manufacturing
city, it is 5.2 square meters, or 62 square feet. Many Russians live
several persons to a room, and with many sharing a single toilet.
A child who lives in such a crowded manner and who knows that if
he does well in school—if he passes his final school examinations with
high marks and is admitted to a university—he will then he able to
live in a nice room, with running water, and with a shower and toilet
he shares with only one or two other students—well, you can imagine
that this child will work his head off to dewerin school. There is
no other certain road to success and to a better life in Russia than
through a most rigorous and highly competitive program of education.
Moreover, good marks will not only mean going to the university,
and through it a future professional career which is well paid and
highly honored, but it avoids military service as well
I visited many apartments and I visited Moscow University and

other institutions of higher learning. The contrast is so Feat that
am certain it constitutes one of the main reasons why Russian children
do so extraordinarily well in mastering difficult studies. You have
all heard about the hasty construction of housing in Russia. This is
true. New houses are not nearly as well built as ours. Standards
are lower than ours; comfort and space much less. The housing
shortage is so acute that they are in a hurry to build, and cannot
give too much thought to permanance of construction. Unseasoned
wood which soon warps is often used; little steel goes into their apart-
ment houses. But when you visit Moscow University and similar
institutions, you see a big difference. Nothing is too rod for such,
buildings. Any Russian child who visits the dormitories would see
that to get into them would be a most desirable accomplishment.
Nobody has to force the children to study hard.
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I found that the living quarters of students at Moscow University
are as good as those of midshipmen at our Naval Academy. I
personally visited these places. I did not do it on a conducted tour;
I did it completely on my own. I went everywhere I wanted to go
and asked all the questions I wanted to ask, and got answers freely.
I had a long conversation with an 18-year-old girl student who had

just come from one of the Soviet Asiatic Republics. This is what
she told me: Only 2 students from her high school graduating class
of 31 got to go to Moscow University; they, of course, were the best
ones. Some, of course, went to other universities. These two had
successfully passed an examination in Russian, German, English,
physics, mathematics, and chemistry. They had studied English
for 6 years, German for 4 years, and had had several years study in
each of the other subjects. On being admitted to the university not
only was all of this girl's tuition paid but she received about 290
rubles a month, which is enough to pay for her rent and food. If her
parents were too poor to give her money for small incidental expenses,
a student union which has funds would take care of this. Student
salaries increase each year, reaching 450 rubles per month for a final-
year student. While a student whose grades fall below "good" may
be denied a stipend or be required to demonstrate financial need, the
student who demonstrates excellent" grades receives a 25 percent
premium. For sake of comparison, the average worker gets about
750 rubles per month.
That is a typical example of how brainpower is valued in Russia.

The real threat to us will come through their educational and not
through their military processes, because military techniques and
weapon systems are transitory; they now change every few years.
An intelligent and well-educated body of citizens is something you
will have forever. That is where, in my opinion, the Russians are
smarter than we. They have recognized the full value of a good
education and they are hellbent on giving it to as many of their
children as they can coax into taking it.
I talked with Mr. Khrushchev on this point. I can assure you he

thoroughly understands that the Russians today are reaping the
benefits from the educational investment they made years ago. It
takes about a generation to change the curriculum of a school system.
In fact, as has been said, it is about as easy to change a school cur-
riculum as it is to move a graveyard. But despite these difficulties
I feel that we must get on with improving our school curricula—
nothing ought to keep us from accomplishing this and accomplishing
it fast. Each year we delay in dealing with our educational crisis
Russia moves ahead of us, and it will get harder to make up for the
start she has in numbers of well-educated professional people,
especially of scientists and engineers.

DESCRIPTION OF TRIP TO POLAND

I should like at this point to give you a brief description of our trip
to Poland.
My two most vivid impressions there were, first, the friendliness of

the people toward the United States and, second, the rapidity with
which the Poles reestablished their educational system after World
War II and the earnestness with which Polish children pursue their
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studies. They work as hard as the Russian children and for the
same reason—education there too is the only certain road to a better
life.
Now, as to our reception in Poland. It was a great privilege for all

of us to witness the enthusiasm of the Polish people for our country.
You hear doubts expressed about the value of our foreign aid programs,
of the generosity with which we have individually and through our
Government aided people in need. Some people think mcrt, of the
money has been wasted and that it did not win us friends. I am no
expert in this field. I believe we have given Poland about $150
million of credit; we have also sold them for Polish currencies about
$180 million surplus agricultural products.
In addition, individual Americans of Polish descent have given most

generously. I met people who survived only becuase they were sent
food and clothes, and who were touchingly grateful. Anyone who
could have seen the welcome received by the Vice President and his
party would have felt that we are effective in foreign countries. Many
of the people—men and women—were crying as we went from the
airport to the city, a distance of about 10 miles. All of us in the
party were so touched and felt so proud to be Americans we had no
time to look at the city. We were busy waving at the people, trying
to show them how much we appreciated the heart-warming reception
they were giving us. The obvious friendliness toward us, as Ameri-
cans, was my chief impression of the entire trip. We felt this in the
Russian people too, although they were not as demonstrative as the
Poles.

STATUS OF SCHOOLS IN POLAND

The other thing that made a lasting impression on me during our
visit to Poland was the state of their schools. Mind you, here is a
country that was devastated just a few years ago. Seven million of
their people, 25 percent, were killed and many more were wounded
during the war. Eighty percent of the city of Warsaw was syste-
matically razed to the ground. In November 1939, the Germans
rounded up all Polish intellectuals and sent them to concentration
camps where many died. Many of the school buildings were de-
stroyed. Few teachers were alive when the war ended. Yet, today,
Polish children are going to school 6 hours a day—and I am not talking
about study periods, 6 hours a day of recitation-6 days a week,
10 months a year. Students graduating at 18 from their academic
secondary schools do as well or better than our children after 2 years
of college.

DISCUSSION OF THE PROBLEMS OF EDUCATION IN UNITED STATES

I could not help wondering whether we in this country—privileged as
we are to live in a land blessed with every material possession anyone
could possibly wish to have—whether we are worthy of the great
tradition established over 175 years ago. Are we not neglecting the
things of the mind in our near total absorption with comfort and mate-
rial wealth, with having a good time and with getting by with as little
effort as we can? It is this emphasis on a good time and on avoiding
effort which prevents our children from becoming as well educated as
children abroad. To become educated takes sustained effort, hard
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work, excellent instruction by teachers who themselves are excellently
educated and who thoroughly know their subjects. Frills, know-how
subjects, easy snap courses may seem agreeable to our children today,
but they shortchange them for the future. They will have to live
in a world where other people are better educated than they. The
world outside the United States is being transformed so rapidly and
so completely that we cannot afford to stand still. ili iily opininn we
are not adequately planning for the future. Education must,
given priority in our scheme of things. Education benefits both the
Nation and its individual citizens. It takes a long time to produce
highly educated professional men. If we don't take steps now to
make sure we do this through our educational system, we will in-
evitably be bypassed by Russia. The consensus of those qualified
to judge is that only a drastic reform in American education will
permit us to remain in front.
Improving our schools will be no easy matter. Money alone

won't do it. The dollars you spend on education are the cheapest
dollars that you can spend, even if some of them are wasted. They
are by far the cheapest dollars, and they can give the greatest return.
I do not believe that we can solve all our problems just by using

energy or spending more money. We are too much inclined to believe
this here. Many problems can be solved easier and more quickly if
we think them out and really search for a good solution—but it is
more painful to think than to spend money or to be energetic. There
is much evidence that the education dollar buys less really good
schooling in the United States than in any other country in the world.
I am sure we could make great improvements simply by spending
more wisely and more efficiently the funds we now have.
The reason there is waste of money on missiles and other technical

projects is because we don't have adequately educated people. I
think we would save many times as much as any added money we
spend on education. This is what I don't understand: Why Members
of Congress are willing to appropriate large sums of money for things
which they know may not succeed, but will hesitate to spend money to
set up educational standards and otherwise help education, when the
return on the investment is certain and great.
At this point, sir, I would appreciate it if you would ask me ques-

tions. I feel I can develop the subject better that way.

QUESTION AS TO THE TEACHING OF HUMANITIES IN RUSSIAN SCHOOLS

Mr. RHODES. Do the Russians teach anything in the way of social
studies? Do they try to teach their children to be good citizens, or
are they concentrating completely on the physical sciences?
Admiral RICKOVER. We are frequently told that the Russian 10-

year school gives a one-sided technical education while our high
schools educate the "whole child." But the Russians are not just
graduating technicians. Recently two prominent educators—Dr.
Harlan H. Hatcher, president of the University of Michigan at Ann
Arbor, and Dr. F. Cyril James, president of McGill University in
Canada—came back from a tour of Russia. Dr. Hatcher was head of a
group of six educators who visited various types of Russian schools to
study their educational system. The tour was sponsored by the
Ford Foundation.
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As reported in the New York Times, the educators were greatly
impressed by the high priority the Russians were giving to education
and the effectiveness with whi:311 the system appeared to be producing
results. Their principal impression of Soviet higher education was one
of drive, pioneering spirit, and high competence. They sensed the
vigor in the entire system. They said that the Russians have made
education the central part of their national effort because they feel
they have to do so to elevate their society; they also realize that they
must place major emphasis on. scientific education. The Russians
consider it like the electrification of a country—the powerplants must
be built first. Education is their powerplant. They feel they can-
not get results until they have produced many qualified and educated
people. Dr. Hatcher added that in the pursuit of scientific work the
Russians have not neglected the areas of culture and the arts; the
students work very hard; their reading is very heavy—although it is
done largely from a Communist viewpoint.
These educators also noted that Soviet society is moving at a much

faster rate than is generally realized either here or abroad; that edu-
cation is their motivating and guiding force in this evolution. Dr.
Hatcher said it was time 'my countrymen begin to understand that
changes can take place in the Soviet system and that these changes
are actually occurring before our eyes.'
These American educators devoted chief attention to the humanities

and were surprised to find that, contrary to the reports of some ob-
servers, Soviet humanities were not being skimped for the sake of
science. Dr. Hatcher gave much credit to the excellent foundation
laid in the Soviet 10-year schools in languages and in literature, not
only of Russia but of foreign countries. "Students arrive at the
university wonderfully well prepared. They have excellent study
habits. Their extracurricular activities are tied into serious subjects.
Reading habits are widespread and good. The use of libraries is
exceptional." Dr. Hatcher also said it was his opinion that Soviet
scientists, engineers, and technicians had a broader basis of the human-
ities than many in the United States.
In comparing the system of higher education in the Soviet Union

with those of Britain, France, and North Arilerica, Dr. James said that
the first three countries share a similar formula which makes their
system superior to that of North America; that in these three countries
every able student can go to a university at no cost to his family and
scholarships are based on means tests. He said special exams are
given at ages 11 to 12 and at 17 or 18 to determine who should pursue
a university education and who should advance in other fields of
endeavor. He said professors are most respected in the Soviet Union
and, in fact, the professors and students are a privileged class, making
the field of education one of the most competitive in the country.
Competition is so tough that in Russia there are far more applicants
to universities than acceptances. Russian students, he reported,
know foreign languages better than our students. He added that we
have no evidence that our high schools offer students more opportu-
nities to get acquainted with great literature, art, or music; and that,
in addition, the Russians are being much better trained in the sciences.
What these educators found is confirmed by a professor of physicsupon his return from Russia. He submitted an official report to the

U.S. Department of Health, Education, and Welfare, and he stated
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that the physics which 10-year school graduates in Russia know is
the equivalent to what is known by a 2-year student at Columbia
University who is specializing in physics. He said the same is true
in other subjects. Does this answer your question?
Mr. RHODES. It does.
Admiral RICKOVER. They are taught Communist ideology, there is

no question about that. But they are also taught many solid subjects
to which no ideology is attached.

DISCUSSION OF FUNCTION OF FORMAL EDUCATION

Mr. RHODES. We have the question of what kind of children we
want to raise. I doubt that we want to raise children like the Rus-
sians do; anyway I cannot imagine what kind of pills they feed these
children to make them so brilliant they can absorb the physical sci-
ences, the social sciences, and still have what we would call a normal
childhood. Something must be left out. You are not saying we
should change our whole way of life because of this?

Admiral RICKOVER. No, sir, we should not. We must recognize
that formal education is only one part of the training of youth. As
I said, there is a distinction between training and education. The
function of the home and of the church is to train our youngsters.
Children, when they are born, are little savages. The training they
get in the home and in the church, if it is good, will prevent them
from becoming big savages when they are 20 years old; we have
plenty of big savages in this country.
Now, the function of formal learning—and it can be done best in

school—is to train the intellect. This distinction between training
and education is not thoroughly understood. When you teach a boy
how to operate a lathe you are training him, you are not educating
him. Training does not develop his mind. Education is a process
by which the mind is developed. In education the Russians are doing
better than we. There is no purpose in bringing up the difference in
ideology between communism and democracy; it is not relevant in
defining education. You have the same system of education in
Western Europe as in Russia. You have it among the totalitarian
states and you have it among the democratic states. It can produce
a Hitler or it can produce a Thomas Mann.

UNIVERSAL EDUCATIONAL TRAINING IN RUSSIA

Mr. THOMAS. Admiral, what about universal educational training
in Russia? I was there in November of last year and everywhere I
turned they would harp on compulsory training. In the cities it was
9 or 10 years and in the hinterland, way down on the sea of the Turkish
border, those provinces had 5 years. They said that they were going
to make it universal, that everybody had to go to school for 10 years
Did they put that off?
Admiral RICKOVER. Their plan is to have a universal 10-year

educational program by 1961.
Mr. THOMAS. They did not put it over this past year?
Admiral RICKOVER. They have it in the large cities.
Mr. THOMAS. I am talking about in the rural sections of tlurcowl.,

try.

30



68 PEACEFUL USES OF ATOMIC ENERGY

Admiral RICKOVER. Soviet children are now compelled by law to
complete at least 7 years of schooling. They have 7 years in the rural
areas; 10 years in the cities, but let me tell you what thiA all means—
the difference between 10 and 7 years—because the boys and girls who
graduate from the Russian 7-year schools know as much as many of
ours who graduate from high school.
Mr. THOMAS. I have my doubts about that.
Admiral RICKOVER. Here is a strange thing about having doubts:

everybody wants to hear the good things. Now, the good things can
take care of themselves, but you have many competent observers who
come back and make reports. If Russia succeeds in making 10 years
compulsory for all her children, she will be well ahead of us. Grad-
uates of the Russian 7-year schools have had in classroom hours the
equivalent of 14 Carnegie units in Russian language, grammar, and
literature, 734 in mathematics, 1.% in history, 1% in geography, 1% in
biology, 1% in physics and chemistry combined, 2 in a foreign language,
or a total of 2934 Carnegie units in solid subjects, besides drawing,
singing, physical education, technical drawing, and some practical
work in shop or agriculture. All of them have done a great deal more
homework than is customary in our schools. We have today 7
States in the United States that have compulsory 8-year school, 33
that have 9, 7 that have 10, 2 that have 11, and 1 that has 12 years.
But that is not the whole story, because it isn't only the number of
years the children go to school, but also how much time they put in.
For example, when you compare the years spent at school by a Danish
child, you must consider that he goes to school 280 days while ours
go 180 days—this means that 9 years' schooling in Denmark is equiva-
lent in class hours to 14 years here. I believe you would find that
children with minimum ability to absorb academic subjects abroad
who go to school perhaps only until age 14 or 15, have learned at least
as much as similar children who graduate from high school here.
These are unpleasant facts but according to the best information

we have they are true. If they did not greatly worry me, I should
certainly not devote almost all my leisure time to education. I am
here because of this. I have to take off time from my real work to
be here. I do not have a minute's time.
Mr. THOMAS. It is not hurting you to come over here. If you are

making a sacrifice 
Admiral RICKOVER. I am not making a sacrifice. I am doing it

because it is my duty to do it.
Mr. WHITTEN. I would like to raise this point, Admiral. I am not

an expert in foreign aid, either, but I was in Poland in late 1956. It
is my understanding that Poland, being a satellite country of Russia,
has not been a participant in foreign aid. When we were there one
of the complaints they had was that they had not been in on the for-
eign-aid programs. In fact, we had canceled an agricultural fair.
Our friendly relationship, as we gained the impression in Poland, was
because of the great number of Polish Americans who have sent so
many things to Poland.
There are others here far more expert than I in the field. But using

Poland as an example of the benefits of our foreign-aid program, insofar
as my meager knowledge is concerned, should not be drawn.
Poland, because she is a satellite country, has to a great extent been

excluded. There are probably some exceptions.
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Admiral RICKOVElt. Please understand, sir, the purpose of my dis-
cussion is not foreign aid. Most of the foreign aid to Poland has
been through members of families, because there is hardly a family in
Poland that does not have a relative in this country, and it was very
obvious they were getting aid both in food and in clothing from Ameri-
can sources. I was not addressing myself to the quantity of aid. I
merely made that as a point in passing to illustrate the great friend-
liness of the Polish people. I do not want to get involved in the
foreign-aid bill.
MT. CANNON. MT. Riley.

TEACHING OF LANGUAGES IN RUSSIA

Mr. RILEY. Coming back to languages, are there not a number of
different languages in Russia, or in the Soviet Union? Do they teach
one universal Russian language and then French, English, and others
in addition to that?

Admiral RICKOVER. Russian, which is the official language, is
taught throughout the Soviet Union. They also teach the local lan-
guage, and in addition they teach foreign languages. It is the foreign
languages that get the great stress. For example, 50 percent of the
boys and girls now going to secondary schools are being taught English.
About 10 million Russians are studying English. A few thousand
Americans are studying Russian.
Mr. CANNON. Is education free in Russia?
Admiral RICKOVER. Yes, sir. Education is completely free in

Russia.

ACHIEVEMENT OF THE 10-YEAR SYSTEM IN RUSSIA

Mr. CANNON. They have a 10-year system over there which seems

to be the keystone of their system. How does it prepare them for
university?
Admiral RICKOVER. Russian universities resemble the universities

on the Continent of Europe—that is, they are primarily professional

schools and therefore equivalent to our own professional schools;

they are closer to the graduate departments of our universities than

to our liberal arts colleges. The Russian maturity examination rep-
resents perhaps a year or so less education than the maturity exam-

ination of continental European countries which is a prerequisite to
entry in a university. I may interpolate here that if American stu-

dents wish to enter a European university, they are usually required
to have a bachelor of arts degree—in other words, Europeans equate
our bachelor of arts with their own secondary school maturity
examination or, as it is called in France, their own baccalaureat.
We tend to overvalue our high school and college diplomas and to

think of our college as corresponding to a European university. It

would be quite inconceivable for the graduate of a European academic

secondary school to know as little as the average holders of our
bachelor of arts degrees whom Jacques Barzun describes in his recent

book, "The House of Intellect." He calls them "young men and
women of unquestionable gifts, energy, and zest, whose fine intelli-

gence is not matched by strength of intellect." They have, he writes,

"freshness of taste and openness to novelty," but "no knowledge that
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is precise and firm, no ability to do intellectual work with thoroughness
and dispatch." Of these college graduates, aged about 22, con-
temporaries of Europeans who are close to earning their doctorate in
law or medicine, he writes that "many of them cannot read accurately
or write clearly, cannot do fractions or percentages without travail
and doubt, cannot utter their thoughts with fluency or force, can
rarely show a handwriting that would pass for adult, let alone legible,
cannot trust themselves to use the foreign language they have studied
for 8 years, and can no more range conversationally over a modest
gamut of intellectual topics than they can address their peers con-
secutively on one of the subjects they have studied."

Professor Barzun teaches in the graduate Department of History
at Columbia University. He is thus thoroughly familiar with stu-
dents who have had the 16 years of education required of those who
wish to undertake graduate studies.
To the best of my knowledge, based on many reports of scientists and

engineers who have been in Russia and who have attempted com-
parisons, the Russian 10-year school graduates have reached an
achievement level corresponding to about 2 years of college here;
that is, 1.6 million Russians reached that level in 1957—probably
more today. This must be close to the percentage of fifth graders
who eventually graduate from our high schools-53 percent in 1957;
about 58 percent today. But the Russian youngsters have learned
much more than ours.
Mr. CANNON. Do you think we are educationally equipping our

children, Admiral Rickover, for the space age?
Admiral RICKOVER. No, sir; I do not. That is the gist of what I

have been trying to say. I think that many American parents con-
sider teenhood as chiefly a time for the children to have a lot of fun;
abroad it is considered a period of preparation for adulthood. I firmly
believe that many of our children, left to themselves, would do much
better at school if their parents by their own lazy habits did not set
them a bad example; if the parents were not so solicitous about the
children having a good time, giving them cars, fancy clothing, and
so on.

STANDARDS FOR TEACHER TRAINING IN RUSSIA

Mr. CANNON. Are their standards for schools and teachers recog-
nized in this country?
• Admiral RICKOVER. They are known to a few people in this country,
but they are not recognized or emulated. For example, in 1957, when
Miss Lowman wrote "Education in the U.S.S.R." for the U.S. Office
of Education, the book was cut in half by the editorial staff of the
Office. Among important parts cut out, Miss Lowman lists sections
of the chapter on teacher training, such as: "illustrations of the
curriculums for each type and level of training" of teachers. In her
article "An Adventure in Red Tape," published in the Saturday
Review of August 9, 1958, Miss Lowman writes of the editorial treat-
ment given her study: "Errors of distortion were numerous * * *.
In attempting to 'improve' (the chapter on teacher training) only
two curriculums were left in—one for kindergarten teachers and one
now practically obsolete for primary schoolteachers. There is no
indication of the kind of training the vast number of secondary school-
teachers receive. That alone was li)ad enough. But the now almost
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obsolete program for primary schoolteachers was set forth as repre-
senting the training all Soviet teachers get."
In Western Europe—and the Russians have adopted the Western

European school system—a teacher in secondary school has the
equivalent in education of about what a lawyer has in this country.
The teachers in Western Europe and in Russia who instruct the upper
classes of secondary school are much better trained than ours.
MT. CANNON. MT. Lipscomb.

STUDENTS IN RUSSIA NOT ATTENDING THE UNIVERSITY OR TECHNICAL
SCHOOLS

Mr. LIPSCOMB. Admiral Rickover, why do you not tell us something
about the other side of the coin, such as what happens to students when
they do not cut the mustard, and about the state taking over children
at the age of 4 or 5? What is your opinion of that?
Admiral RICKOVER. You must not misunderstand what I am trying

to say, sir. I am not advocating that we copy the Russian political-
social system. I am only addressing myself to one aspect, to edu-
cation—to the training of the intellect—and it is my contention that
in the training of the intellect the Russians are doing a better job
than we. It is unfortunate that every time one mentions the accom-
plishments of some foreign country people think that he is advocating
that we adopt their government and their way of life. I have fre-
quently been accused of recommending adoption of the Russian
system because I say some good things about it. I believe there is a
saying—"Know thy enemy." It is also a truism in military matters
that intelligence is most important. You must find out what your
opponent is doing; and the same is true in science, and it is true in
education.

There is nothing wrong in finding out what the Russians or anyone
else does. We must not get to the point that we say the Russians do
nothing well. You know, until about 4 or 5 years ago, our own Navy
people were saying that the Russians couldn't be good seamen. Now
we are worried about the large number of submarines they have and
what they might do to us. We mustn't delude ourselves. If we fail
to admit, when it is true, that other countries are doing something
better, we harm only ourselves. In fact, if they do something better than
we do, we shouldn't be ashamed to adopt it. As it is, the Russians
do not, in my opinion, have a greater secret weapon—one which
undermines our ability to wih the cold war more effectively—than our
own progressive educational system; and they didn't have to do a
thing to get it. We set it up ourselves, with the best intentions in
the world. If I were the Russian Government, I would do all I
could to keep us from changing our present system of education.
In further answer to Mr. Lipscomb's question, they select about

the top 30 percent of their secondary school graduates to go on to the
university. The rest of them either go to technical schools, are drafted
into the army, or become workers.
Mr. THOMAS. They go to the technical schools.
Admiral RICKOVER. Some of them go to technical schools.
Mr. THOMAS. They do not throw them away, by any means.
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Admiral RICKOVER. No, sir. I am fully aware of the defects in
their system: that those who do hot go on to the universities or to
technical schools have no choice but to become workmen or peasants,
and they are also subject to army service. Good students in selectedfields—notably science and engineering—are exempt from the draft.There is a chance later on for those who go to work after leaving
school to continue their education at night school. In fact, Mr.
Khrushchev's latest idea is not to let any students go on to univer-
sities until they have worked for 1 or 2 years and studied at night,
but that plan is not yet being fully carried out. The bright graduates
are still going directly to the universities.
MT. CANNON. Mr. Taber.

SELECTION OF COURSES FOR STUDENTS IN RUSSIA
Mr. TAB ER. Admiral Rickover, is it not true the trouble with theAmerican school system as compared with the Russian school system

is largely the fact that in Russia the courses that the young folks take
are laid out for them by superiors who are properly trained to do that
ard our children are allowed to go into whatever college courses theyhappen to be interested in at the moment, without any substantial
guidance on the part of the superior?

Admiral RICKOVER. That is correct, sir. What we have done in
this country is to build up a vast bureaucracy of school administrators,school public relations staffs, and so on. As a case in point, 2 weeks
ago there was a meeting of school public relations officers right here
in Washington. I just do not know why we need to pay any public
relations staffs in our school system. We have this vast bureaucracy,and since many of these people are not really competent teachers
themselves, you get a lot of amateur sociology and a lot of amateur
psychology, a lot of how to find and live with a mate, and such in the
schools. It is something that does not belong in an educational insti-tution which should be a place where formal knowledge is taught and
where the intellect of young people is developed.
To my mind a vast amount of marginal stuff that clutters our school

curriculums is of questionable use. Even where one can make a pointthat it will help the young people to get along better in life, or to makea better marriage, or to be better liked personally, I feel that suchtraining ought never to be a substitute for the real business of schools
which is to instruct children in basic subjects that will give them abetter comprehension of the world they live in; to develop the intellec-tual skill that comes when one has used his mind for 12 years to apply
knowledge- to practical problems. Anything that is not educationpure and simple—as I have tried to define this term—should not betaught during school hours; it could—if a community so wished—betaught after school hours, on Saturdays, or during vacations. Butthese marginal courses should not, I feel, be paid for by obligatory
taxes—they should be a voluntary community program.
I am particularly disturbed by our concept of electives for school-

children. Here we have minors whom we carefully protect under ourlaw—just as all civilized nations so protect them—because we knowthey cannot judge wisely and may therefore harm themselves if welet them decide matters that may adversely affect their future; yet we
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let these minors choose the subjects they wish to study in high school—
to make their own decisions in matters which will influence them for
the rest of their lives. We should not permit that. This is where
parents have abdicated the duty and the obligation they owe to their
children. It seems to me that when parents bring children forth into
this world they assume a deep responsibility to assure that they are
properly taken care of and not permitted to go their own way when
this would harm them.
Mr. CANNON. MT. Gary.
Mr. GARY. Admiral Rickover, to what extent is the accomplish-

ment of these children due to totalitarian discipline?
Admiral RICKOVER. It has little to do with totalitarian discipline

because there are plenty of children who will take their places if they
do not want to study. The Russian system in that respect is no
different from the system in Poland, Denmark, Sweden, Switzerland,
Holland, Norway, France, Germany, or England. This is a thing
that is not understood here. The children simply study harder
because they fully realize what education will mean to their future.
Mr. GARY. Are they not under state discipline to make them work

harder?
Admiral RICKOVER. No, sir. You cannot make people study harder

hi school by compulsion. Their parents urge them to study, and the
children want to study because they know if they are to get ahead
in the world they have to become educated. They do not have
well-to-do parents taking care of them and giving them automobiles
when they are 16 years old.
Mr. THOMAS. Parents do not have automobiles to give them.
Mr. CANNON. Mr. Ford.

REACTION TO SOVIET ATOMIC POWER FOR MILITARY PURPOSES

Mr. FORD. If I could change the subject a moment, would you
mind relating your experience, Admiral, and your observations con-
cerning Soviet atomic power for military purposes?
Admiral RICKOVER. I did not see any Soviet atomic power for

military purposes. All I saw were the reactors of the Lenin and one
other plant which was for central station electric power and for which
the concrete foundation had just been laid.
Mr. FORD. Could you tell us about the Lenin and the plant that you

did see?
Admiral RICKOVER. The Lenin has three reactors. She will de-

velop. about 44,000 shaft horsepower. She needs only two of the
three reactors for full power. 1 looked at the reactors and at the
machinery installation for more than 2 hours, but it was not possible
for me to tell what was inside.
Mr. FORD. They did not give you full opportunity to observe all

the details?
Admiral RICKOVER. They did give me the opportunity to inspect

the plant thoroughly. We already have a great deal of information
about the theoretical part of the reactor plant, but you cannot tell
about a reactor just by looking at it. You have to wait and see how
it works. Many reactors in the United States, particularly in the
appropriation stage and in the design stage are very beautiful and
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offer great prospects. Many times these promises are not borne out
after quite a few years. You can only tell after it starts operating.
Mr. FORD. What about the quality of the equipment you saw with

reference to these reactors?
Admiral RICKOVER. The quality of the equipment seemed adequate

for the purpose. It may not have been as finished on the outside as
ours, but it appeared adequate. The real quality in a reactor is inside
the reactor, and that I could not see.
MT. CANNON. Mr. Mahon.

CHANGES NEEDED IN U.S. EDUCATIONAL SYSTEM

Mr. MAHON. Getting back to education, Admiral Rickover, do
you have any idea as to how the American attitude might possibly
be changed toward education? We are always interested in the next
sports event. Sports and physical exercise are unquestionably good
but they do not always create an atmosphere for studiousness. In
the midst of this situation how can we create the right attitudes
toward education of the mind? Do you think the problem here is a
matter of attitude and point of view? What can we do abo t this
situation within our country?

Admiral RICKOVER. We can do some things. The first thing we
must do is to recognize that our schools are not the best in the world.
The next thing we must recognize is that we are not the only ones who
have free education; that other countries had free elementary educa-
tion tong before we did. For example, soon after the ProtestantRevolution in the 16th century free schools were started in parts of
Germany in order that the people could learn to read the Bible in thevernacular. Prussia made elementary education compulsory—when-
ever schools were available—as early as 1717. By 1794 compulsory
elementary education had been decreed throughout Prussia. In
Holland the communes were charged with setting up elementary
schools as early as 1806—these schools were free for children of the
poor and charged small fees for those who were able to pay. Den-
mark established compusory education in 1814. The Swiss constitu-tion of 1848 charged the cantons with providing free elementary
education; England made elementary education compulsory in 1880,France in 1882. Contrast this with our own country.
Apart from scattered pre-Revolutionary efforts to make educationcompulsory, we had the first compulsory education law in Massachu-setts in 1852 and this required only 12 weeks of schooling per year and

only for ages 8 to 14. By 1889, some 25 States had some form of
compulsory education but it was effective only in 2—Massachusetts
and Connecticut. The last compulsory attendance law was enacted
by Mississippi in 1920.
It is true that we were the first country to set as a goal free educationthrough secondary school and even through college. But this too is

now the practice in most European countries, and certainly in Russia.Cutting the unnecessary extra years from our system of educationwould open professional careers to many talented poor children andwould save money. It would induce many others to study for aprofession who now are discouraged because they do not want to wait
too long to go to work and raise a family.
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What chiefly holds our children back is our devotion to the one-track
system of education—the comprehensive school. Even though we
are now beginning to face the fact that you cannot really educate
anyone if you put children with an IQ of 70 in the same classroom
with others ranging from 70 to 170—or whatever the range may be—
our unwillingness to separate children by ability and motivation keeps
American schooling extremely inefficient. In a typical sixth grade
class the mental level may vary by 6 years. Obviously if you take all
of those children and put them in one comprehensive school and in one
room, it is bad for all groups. It is bad for the smart ones because they
are held back; they become lazy and they become unruly. Many of
the children who become problems go wrong simply because they don't
have to exert themselves to the best of their ability.
The more homogeneous a class is, the faster can study proceed.

Electives cannot take the place of a carefully worked out study course
adjusted to various levels of ability and vocational objectives and
where each year builds upon what has been learned in the previous
year. Only highly educated teachers with a thorough knowledge of
their subject matter are able to devise such a careful study plan. All of
this has been known in Europe for a century or more. All schools
abroad have such plans—usually for from three to six different types
of secondary schools. You cannot educate anyone properly if the
class represents too large an intelligence spread. That is why today,
though education there is also free and therefore democratic, the
Europeans still educate their young people in separate schools which
are fairly homogeneous as far as ability is concerned.
In this manner they make it possible for each child to proceed at his

proper speed in his own homogeneous group. We have given some
lipservice to that concept with the recent emphasis on the multitrack
system but it doesn't go far enough, chiefly because the multitrack
system too often is arranged in such a way that a student with a high
IQ is not placed into a top track for his entire course of study but is
allowed to choose one track for one subject, another for a different
subject; he might, for example, be in the top track in mathematics
and the sciences, and in a lower track for English and foreign lan-
guages. In this way, the electives system creeps in and we again
allow a minor—a young teenager with little judgment—to plan his
own course of study.
But, of course, the track system in the large, comprehensive high

school is manna for the administrators. You need lots of adminis-
trators, football coaches, lots of drum majorettes, and the many other
frills which have no real place in tax-supported schools.
We profess to consider it undemocratic to separate children accord-

ing to their abilities and we talk a great deal about the injustic to
children of having their lives determined by some examination taken
around age 11. We never consider the damage done to our children
when we let them choose among an inviting array of electives where the
most useless ones are bound to look most appetizing to a child. It is
a rare child who will choose hard subjects when he can get the same
diploma by taking easy ones. We must return to the traditional
system where a diploma represented actual work done, not just sitting
in classroom. We must build up careful study programs for different
types of intellectual abilities. As is the case in Europe, we must devise
ways whereby a late developing child can transfer from one type of
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school to another. Of course he will always lose a year or more if he
transfers from a slower moving school to a faster one, but the oppor-
tunity exists abroad and we must have it here too.
As a first thing, however, I feel that we ought to abandon the

cliche that "ours are the best schools in the world" which educationists
are still trying to sell us. Now as to what we can do specifically:

NEED FOR SETTING UP SPECIFICATIONS AND GOALS

As an engineer, I would say the first thing we must do is to set up
specifications—what we want our high school graduates to know when
they finish at the age of 18. The minute you do that you put courses
in etiquette and in baton twirling in their proper place; you begin to
see that perhaps you ought not to pay an athletic coach a higher salary
than a teacher of trigonometry. We must have specifications. We
must set standards for the high school diploma. Now, obviously,
we ought to have more than one kind of diploma. We might learn
from the Europeans in this matter. They have several types of
school-leaving examinations resulting in different diplomas. For
example, the British have the 0, the A, and the S certificates. The 0
certificate is called general education certificate ordinary—one gets
it at age 15 to 16 after taking a tough examination in from five to seven
subjects. The student has a choice in subjects; he can pick academic
subjects or practical ones. When you read the advertisements in the
English papers you find that for even the lowest level white collar jobs
possession of an 0 certificate is specified, usually one which includes
English, mathematics, and other academic subjects. A young person
must have a good general education to pass the examination that
earns him any 0 certificate—even one weighted toward practical sub-
jects. An 0 certificate in solid academic subjects is a prerequisite for
an A certificate, or general education certificate advanced level, which
is taken 2 to 3 years later and without which one cannot enter Oxford,
Cambridge, or any other English university. Since three-quarters of
English college students, even at Oxford and Cambridge, study under
scholarships, many students also take the S certificate, or general
education certificate scholarship level which is of course harder than
the A certificate. In all cases, the examinations taken are set, not by
the school the student has attended, but by a body of scholars, repre-
senting the universities. On the Continent, the final examinations
are usually set by a body composed of eminent scholars and laymen.
Everywhere in Europe there are uniform standards for educational

goals, while the running and financing of schools is generally left to
local initiative. This is the way it is in England and Switzerland.
However, since there is general agreement on educational goals,
uniformly excellent schooling is achieved by all of them. We allow
ourselves to be frightened by arguments that setting national stand-
ards would mean Federal tyranny over education. Before we indulge
in this sort of argument, we ought to take the time and effort to
investigate exactly what such standards mean abroad. In view of
our professed fear of the Federal Government, we could not at present
set up compulsory national standards. But there is nothing in our
form of government to prevent Congress from setting up some sort of
commission or council and giving it the task of working out different
sets of educational goals for our public schools. The schools could
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disregard them if they so wished, and if the parents in the community
did not force them to pay attention. But by having a national set
of standards everyone could judge exactly where the local school stood.
This would be an enormous advantage to parents who are really
interested in having their children "educated" in contrast to having
them merely "trained."

ROLE OF FEDERAL GOVERNMENT IN EDUCATION

But it is said that under our constitution the Federal Government
is precluded from concerning itself with education. It seems to me
that we are unrealistic in this. We give too much weight to mere
omission. Education is not mentioned in the Constitution because
at the time the Constitution was drafted England had not made of
education a governmental concern. Education was, in fact, nowhere
fully considered a governmental concern though certain Protestant
German states had set up tax-supported schools. There is also no
mention of railroads in the Constitution yet we have interpreted the
Constitution to allow considerable Federal control over interstate
railroad rates. The Constitution does not mention the power to
legislate on honesty in labeling of canned goods or drugs, yet we have
Federal legislation for goods moving in interstate commerce.

Is anyone worried that it is wrong to regulate airplane travel and
train travel, food and drugs, and so on? We even regulate radio and
TV, the size of peas in a can, and the colors of lipstick. The products
of our schools certainly move across State frontiers-9 million families
or more than 35% million persons now move from one home to another
each year and many of these moves entail shifts to schools in other
school districts or States. Isn't honest labeling of educational diplo-
mas as important as honest labeling of drugs? We regulate what
goes into people's mouths, why can't we recommend what should go
into their heads?
That education is not mentioned in the Constitution is simply due

to the fact that it was not thought of as a State function at the time
the Constitution was adopted.
Mr. Lester S. Vander Werf, dean of the College of Education,

Northeastern University, of Boston', Mass., has said in a speech
entitled "Federal Share in Education," that following the Revolu-
tionary War there was much favor of a national system, and that
between 1786 and 1800 several prominent Americans—Benjamin
Rush, Samuel Knox, Nathaniel Chapman, Robert Coran, James
Sullivan, and Noah Webster—wrote about or otherwise advocated
a national system of education. Mr. Vander Werf also states that
Washington and Madison were reputed to have advocated a national
university.

Certainly, we have no evidence that Federal aid to education was
then considered unconstitutional. The Federal land ordinances of
1785 and 1787 actually contain important provisions for education.
The Supreme Court in the case of Helvering v. Davis implied that
Congress had authority, by the general welfare clause, to make "reason-
able financial support of items of major national concern like educa-
tion." We have the Morrill Act of 1862, the Smith-Hughes Act of
1917, the Veterans Act after World War II, and the Defense Education
Act of 1958. Congress is presently considering another bill providing
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Federal aid to education. So actually we have been supporting edu-
cation federally for a long time.

ESTABLISHMENT OF STANDARDS IN EDUCATION

Now as to standards: If you will study educational reforms carried
through in the past in other countries, you will find that they have all
centered on establishing standards. You can't read about these re-
forms without being impressed with the 'absolute necessity of setting
standards by which the performance of schools and teachers can be
accurately measured. Different countries have solved this problem
differently. We have an unusual problem in this country and we
must eventually devise our own way of setting uniform national
standards; we must invent machinery which will do this and meet
with public approval.
It must not be thought that it was easy to establish a national

education system in England. Fear of Government tyranny could be
overcome only very gradually, beginning with establishment of state
supported elementary schools.
The minute you set standards you also bring about an upgrading in

teacher requirements, because when a community finds out its children
are not getting the standard of education which should be taught at
high school they can go right back to their school board and say,
"Look, my Johnny can't read; he can't spell, and he can't meet the
model national standard."
I have in my hand the Russian 10-year school examination that

will go into the record. It has to do with algebra, geometry, physics,
chemistry, foreign languages;  the only subject mixed up with com-
munism is history of the U.S.S.R. The others are not ideological
subjects, they are plain brain subjects. The examinations are set by
a body external to the child's school and are uniform throughout the
country.
I should think we could use this set of examination questions in

setting our own standard diploma examination, at least to the extent
that we would not wish our children to know less than the Russians.
But we ought to remember that, difficult as these Russian examina-
tions would appear to the great majority of American high school
students, even those taking college-preparaory courses, they would be
child's play to the graduates of the European lycee or Gymnasium.
For our most talented students we ought therefore to have an addi-
tional set of examinations which is more difficult than the Russian
exams—one which would not be less demanding than those taken
by the most talented of European children. Certainly, you won't
want to say that our children are not as bright potentially as Euro-
peans. Nor do I feel that we can long continue to say that "we
don't need to have our children learn so much."
In the technological race we are in with the Russians, I fear that

our children will indeed need to learn as much as European children
of equal mental aptitude have learned for many, many years. Today
wealth alone does not eliminate the need for education. Just because
we are the wealthiest nation of the world does not mean that we can
afford to give our children a less demanding education. Nations are
somewhat in the same position as individuals: when a man has
achieved success in life he does not usually educate his children less
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because they will inherit his money; he uses his money to educate
them better.
So, setting up permissive standards for the high school. diploma

would be the first thing for us to do if we really want to improve
education.

If we did that we would go a long way toward beginning to solve
the problem. There are many other things that could be done, but
that, in my opinion, is the immediate one.
Mr. CANNON. Mr. Weaver.

RUSSIAN PROGRESS IN ATOMIC MARINE PROPULSION

Air. WEAVER. From your observations what progress have the
Russians made, compared with ours, in the field of atomic marine
propulsion?
Admiral RICKOVER. I think unquestionably we are ahead of them.

I dislike saying this because I am responsible for naval atomic propul-
sion, but as far as we know, the only marine propulsion plant they
have is in the Lenin, and it has not yet operated at sea. We have
had naval plants operating since 1953. Mr. Kozlov, when he was in
the United States in July, told ine that they are building atomic-
powered submarines.
Mr. MiNsHALL. Getting back to the question of education, I

wonder if you would explain in more detail the reported practice of
the Soviet Union in taking the smarter and more brilliant elementary
age children away from their homes for the purpose of giving them an
education and making them virtual wards of the state.

Admiral RICKOVER. There is a plan to do that for brilliant students.
Mr. MINSHALL. Are they doing it now?
Admiral RICKOVER. So far as I know they are not yet doing it.
Mr. MINSHALL. It has been reported to us they were doing it.
Admiral RICKOVER. I don't believe they are doing it yet.
Mr. WHITTEN. When we were in Moscow we were told that every

student had to compete with probably 50 others to get into the
Moscow University. We were also told that, since getting an educa-
tion was a way to break the line and get away from Russian poverty
and not just be average, competition was very keen among students
who wanted to go on to school.
Admiral RICKOVER. They are graduating more scientists and engi-

neers than we are. As I have said., in 1957 they had a total of 1,475,000
scientists and engineers as compared with 1,330,000 in this country.
The fierce competition for admission to the universities is simply the
obverse effect on the individual which comes when a society has a
huge pool of well-educated citizens. Even in Russia they need only a
certain number of trained professional people. The advantage their
excellent 10-year schools give Russia is that these *test every child as
to his ability in any given area of knowledge. The university can then
pick the very best for further training. But those who do not go to
the university will use their good schooling in semi-professional jobs—
they will become technicians of various kinds. I should guess that
few graduates of the 10-year school end up doing manual labor.
MT. CANNON. Mr. Pillion.
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DISCUSSION OF IMPORTANCE OF ATTITUDE TOWARD Elr'CATION

Mr. PILLION. I would like to get back to the question raised by
Mr. Mahon. Is this not a matter of attitude, not only on the part
of the students but on the part of the parents, on the part of the
educators, and is not this attitude the same attitude that we find
throughout the country in labor, where they expect to do about 4
hours work a day for 5 days a week, which means about 20 hours of
work a week, so that we are not stressing production, we are not
stressing science, we are not stressing efficiency, we are not stressing
the buildup of this country, and this is supposedly a free country.
How do the Russians instill or inculcate that desire and drive to build
up the country that we do not have? Here everyone is looking how to
make a dollar without working for it. How do you inculcate that
drive? What is the fundamental way by which we can change the
attitude not only of the teacher but the whole country?
Admiral RICKOVER. I am not sure that you can change it. If the

Russian way of life were as easy as ours is today, I am not so sure
that they would not have the same attitude. Nearly all of our ances-
tors were immigrants. Most of them had led a hard life in the old
country; they were determined to see that their children lived better.
Many of them thought that living better simply meant having more
material possessions and working shorter hours at easier jobs. Now
this is of course part of a better way of life. But the benefits one
gets from being well educated are also part of a good way of life, in
my opinion the most important part. We do not all recognize this.
Apart from this personal benefit, it is simply a fact that today our
whole way of life will depend increasingly on our having an educated
general citizenry as well as highly specialized professional people.
We shall need sufficient numbers of such professionals to maintain
our standard of living in the face of diminishing resources in land and
natural wealth. The disappearance of resources will lower our stand-
ard of living unless we offset this by being sufficiently ingenious to
devise substitutes. -
To this end, we need people who have been very well educated

indeed; amateurish gadgeteering will not solve the coming technolog-
ical problems for us. Even if we were willing to put up with lowered
standards of material living we would need these professionals to
keep us ahead of the Russians in the technological race. Today mih-
tary power is almost wholly a matter of technology and this in turn
depends on well-educated brainpower.
At present this is not obvious to many of our people. Parents make

a good living without themselves having had a particularly rigorous
education, and often without having to work very hard. If the father
works a 5-day week, if he wastes his leisure time, if he goes on long
vacations, how can he expect to convince his children they ought to go
to school 6 days a week and for more than 180 days a year? Almost
all Europeans go to school for 6 days a week for 240 to 280 days a
year and in addition study many hours at home, so that the total time
almost always exceeds what an American father puts in on his job.
This is a real problem and I don't know the solution, unless parents
use their leisure time doing important community work or improving
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themselves. Somehow we must convince our children that their future
depends on their really becoming educated. And we must convince
the parents that a 180-day school year is not adequate. For example,
Denmark has a 280-day school year. They not only have a 280-day
school year, but they work much harder. Their students do on an
average 2 to 4 hours homework daily. I believe the schoolday in the
United States for primary and secondary school is 9 a.m. to 3 p.m. or
something like that, with about three-quarters of an hour or an hour
off for lunch. All of this waste of time forces our children to spend
too many years in the lower schools. I do not believe it is wise to
keep children in these lower schools so long, so I would make fuller
use of the school year. I don't think that we could get as high as a
280-day school as in Denmark, but we might get up to 240 or 250
days, and we can certainly get a longer school day.
In Europe and in Russia they have an 8 to 9 hour "study" day

and I would not be the one to claim that their children, because they
work harder in school, are physically inferior to ours. The evidence
is all the other way. Even shortly after World War II, a study
found that European children, despite years of inadequate nourish-
ment, were healthier than our own well-fed and pampered youngsters.
I think if we could get comparable figures on draft rejection for physi-
cal deficiencies, we would find that ours would be higher. Our edu-
cationists profess great concern lest the health of our children suffer
if school is made too hard. They haven't convinced me that a tough
school program has adversely affected European or Russian children.
I should make an exception for France though. Their standards
seem to be too high for some of their children, and there is now some
concern there lest the children's health suffer. Anything can be
carried too far.
Most of our statistics comparing school attendance are pretty

unrealistic for we don't factor in our short school day, short school
week and short sghool year. In general, European schoolchildren go
to school approximately until 15 years at a minimum; usually they
will have about as many class hours of instruction by that age as
our children at 17 or older.
In one way, Russia's low standard of living—it is about one-third

ours gives her an advantage in this matter. All Russians have to
work hard. The Russian family, except for perhaps 1 percent of the
people, works from morning until night to get enough to eat and to
clothe and house themselves. Life is hard and they see the only
opportunity for their children to get ahead is through hard study and
hard work. Here, in the United States, parents feel they must treat
children better than they were treated; that the children must have a
better time than they had when they were young, without realizing
that our high standard of living is based on rapidly digging out of the
ground vast quantities of material which are gone forever. We are
living off our resources capital without giving a thought as to what
future Americans will do when they have to face up to real land
scarcity and to inferior minerals and fuels that are harder to get at
and more expensive to process.
We are not really benefiting our children when we encourage them

to take it easy and have a good time at school. Those who are able
to study for a professional career simply have to work twice as hard
at college to make up for the time wasted in the previous 12 years of
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schooling. At 18 when they could have a chance to broaden them-
selves, to absorb some general culture—all of it available at college—
they must instead do remedial study in the subjects which everyone of
similar ability abroad has already learned in the secondary schools.
And let us not forget that the "teens" are a time when learning is
absorbed easier than later on in life It seems to me that we must
change our attitude as to what constitutes the "good life" and realize
that to become well educated enhances the human personality and
makes life more interesting; it also gives one greater versatility in the
ability to do things, including earning a living.
Mr. CANNON. MT. Andrews.
Mr. ANDREWS. Admiral Rickover, you stated a few moments ago

that there were three things necessary for the proper rearing of a
child—a good home influence, school influence, and church influence.

Admiral RICKOVER. Yes, sir.
Mr. ANDREWS. What church influence do the Russian children get?
Admiral RICKOVER. The Communist ideology takes the place of

the church influence in Russia. Communism is their church. That is
a part of their training. That is what they get as religion.
The home influence, insofar as it stresses the value of a good educa-

tion and urges the child to study hard, may be better than it is here.
Mr. ANDREWS. How do you think that ideology influence compares

with the church influence a child gets in America?
Admiral RICKOVER. The church in the United States and in all

Western civilization influences people to be kind, to love one another,
and to be charitable. I do not think that you get that in Russia to the
extent we have it here.
MT. CANNON. Mr. Thomson.

PREPARATION AND QUALIFICATION OF TEACHERS

Mr. THOMSON. You discussed very briefly the preparation of teachers
and their qualifications. Our system is quite frequently criticized
because of spending too much time in teaching people how to teach
rather than teaching them the subject matter to be taught. What is
your observation as to the two systems?
Admiral RICKOVER. You have stated it exactly. The Russians, as

well as other western European countries, stress pedagogical skill,
but it outweighs all else only in kindergarten and perhaps the first 2
to 3 years of schooling, when it is needed to introduce the young mind
to the world of systematized knowledge. I should say that up to about
the fourth or even the fifth grade perhaps our teachers probably are
as good as those in northern and western Europe. This probably holds
true in comparison with European teachers in the lowest secondary
schools for the least able children up to perhaps grade 8. But in the
middle schools and the academic secondary schools, European teachers
are far more highly trained than American high school teachers. They
have had an education comparable to that of a lawyer; that is, they
have had a general education approximately equal to that required
for a B.A. in an American liberal arts college. Thereafter they have
had some 3 to 5 years of university study in their special subjects—
three of these subjects are required to teach in the middle grades, and
very deep specialization in one of three subjects is required for teachers
of the last three grades.
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In intellectual ability and length and rigor of training, European
elementary, middle school and academic secondary school teachers
differ considerably and their salaries are comensaurate to their ability.
There are, however, possibilities for an able teacher to continue studies
part time and move into a higher category. In almost all advanced
European countries the standard of educational preparation is set
nationally, but selection of individual teachers is usually left to the
communities. This maintains a uniformly high standard of com-
petence—thus insuring equality of instruction to all children, regard-
less of the school attended—while permitting localities to select teachers
on a basis of community preference for particular personalities.
In this country we have no uniform national standard for teachers.

Russian teachers in the higher grades have had a more rigorous course
of professional education than American public school teachers.
Mr. CANNON. Mr. Boland.

INSUFFICIENCY OF ENGINEERS AND SCIENTISTS IN UNITED STATES

Mr. BOLAND. The big concern, and the real comparison between
education here and in Russia, is education with respect to the sciences,
physics, and engineering. Now, the big complaint is that we are not
doing enough in this area; we are not turning enough of them out.
Are we not getting enough out for our own purposes? They started
from scratch with the result that their development had to be more
rapid and as a consequence they are graduating more engineers each
year, but are we not doing enough for our own purposes? If ours
was the kind of government that Russia is, where we could direct the
efforts of these people that graduate with knowledge of the sciences
into the particular areas into which Russia directs her efforts, then
the problem here would be solved completely. We have the com-
petent engineers and scientists but we spread them all over the
Nation and into all kinds of industry, and that is something that does
not occur there, is that not so?
Admiral RICKOVER. If we had no competition, it would not make

any difference. If we had friendly oceans between us that could not
be traversed in a few minutes by weapons that can destroy us, it
would make no difference. But today we are in competition. We
say that we can get an adequate number of scientists and engineers
for our particular purposes, but our purposes are dictated and governed
largely by what other people do just as much as the Russians' interests
and purposes are dictated by what we do.
Mr. BOLAND. In the light of what you have said, would you say

that we are now getting enough scientists and engineers and physicists
to do the job we are called upon to do?

Admiral RICKOVER. No, sir; we are not. I stated before that by
1961 the Russians will have 2 million scientists and engineers, and we
will have 1,600,000. Ours is not merely a deficiency in quantity; it is
a deficiency in quality as well. We do not have sufficient numbers of
scientific and technical people who are good enough in their particular
fields and who also have a broad liberal education. Without a broad
liberal education such people remain narrow specialists, and they
are not as useful to our Nation as they could be. Also, the Russian
scientists and engineers don't, 4 or 5 years after graduation, go into
business and become sales managers. There are no sales campaigns
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in Russia. They don't need sales managers, so Russia doesn't have
the steady drain on her professional people that goes on here.
Too many engineers in this country are really only technicians; we

do not have enough first-rate engineers. So when they have a larger
number than we have, they actually have a larger number who can be
used for science and engineering.
Mr. CANNON. Mr. Santangelo.

JOB OPPORTUNITIES FOR UNIVERSITY GRADUATES IN RUSSIA

Mr. SANTANGELO. In the United States when a person completes his
education in the university, of course he finds himself faced with the
problem of getting a job. What is the situation with respect to a
Russian university graduate when he has completed his studies?
Does the state provide that person with a position at a good salary, or
a responsible job opportunity?
Admiral RICKOVER. Yes, sir, the state does. Today there is a great

scarcity of competent people for the jobs that have to be done.
Because it is a rapidly developing country, there is no dearth of jobs
for qualified people. There is a place for every graduate of a university.
Mr. SANTANGELO. The State provides that?
Admiral RICKOVER. Yes, sir.
Mr. SANTANGELO. So the drive to obtain an education is regarded

at the end of the road by a higher position than they theretofore
would have had.

SALARIES OF ENGINEERS AND SCIENTISTS IN RUSSIA

Admiral RICKOVER. Yes, sir. The engineers and the scientists are
well taken care of in their scheme of things. In fact, the highest paid
person in Russia is the head of their Academy of Sciences. I think
he gets 100,000 rubles a year. Would you care to hear something
about the salaries that exist there?
Mr. SANTANGELO. I think it would be interesting.
Mr. FORD. What does 100,000 rubles a year mean?
Admiral RICKOVER. For 100,000 rubles a year you can have every-

thing you want. It is probably the equivalent of about $50,000 here,
when you consider that high officials get a free car and chauffeur, a
country house, various other perquisites, and so on.
Mr. JENSEN. Did you say we will graduate 1,600,000 people this

year in the sciences and they will graduate 2 million?
Admiral RICKOVER. No, sir. I said the number of high school

graduates in our country and the number of graduates from the
Russian secondary schools happened to be about the same in 1957-
1,600,000 in Russia and 1,458,000 here. I said that by 1961 they will
have about 2 million scientists and engineers, while we will have only
1,600,000.
Mr. JENSEN. But they put great emphasis on the sciences. Do you

not think they are overdoing it to the extent that they are not teaching
the things which are basic to the strength of a nation economically?
Admiral RICKOVER. Mr. Jensen, if we were all alone in this world

and could work out our own destiny without being bothered by anyone,
we could do many other things. But suppose you are the most cul-
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tured, the most educated, and religious person in the world and you
have the greatest degree of freedom, and suppose there is somebody
opposing you who is not as fine a person as you, but who is 2 feet taller
than you are and who is much stronger than you are and gets into a
fist fight with you, who is going to win—regardless of all your good
qualities, regardless of your great faith and charity and everything
else? This is the situation we are faced with.

OPPORTUNITY FOR EDUCATION IN RUSSIA

Mr. JENSEN. The forces of the Devil never have been and never
will be the victors over the soldiers of the cross so long as God is in
his Heaven. I have one more question. We are told that a great
number of the Russian children do not even have an opportunity to
go to school. Do you believe that to be true?

Admiral RICKOVER. No, sir. That is not so, Mr. Jensen. This is
a fallacy which has been spread in this country.
Mr. JENSEN. How about in Siberia?
Admiral RICKOVER. The majority of Russian children do not have

an opportunity to go on to university, but every Russian child not
only has an opportunity to go to school, in fact, he must go. Look,
as I have said, we have 7 States in this country that require compulsory
education for only 8 years, 33 for 9 years, 7 for 10, 2 for 11, and 1 for
12 years. There is a 7-year compulsory education all through Russia
now, and by 1961 it will be 10 years. It is a fallacy to believe that all
Russian children do not go to school.
Mr. JENSEN. I speak at many high schools, to groups of high school

students, and I am always agreeably surprised to know how well in-
formed they are in all matters pertaining to the sciences. They amaze
me with their knowledge in this field.
Admiral RICKOVER. It would be interesting to see if the high school

graduates in your district can pass the Russian 10-year examination.
Mr. CANNON. The gentleman from Illinois.

QUALITY OF RUSSIAN ENGINEERS AND SCIENTISTS

Mr. YATES. In the hearings before our Subcommittee on Independ-
ent Offices, we had the scientists from the International Geophysical
Year, some of the most eminent in the country. Various members of
our committee asked them questions about the competency and ability
of the Russian scientists. Almost unanimously they said the Russian
scientists were people of the highest quality. Yet some of the mem-
bers of our subcommittee thought that at least in the fields of rocketry
and missile research the great strides taken by the Russians were
attributable principally to the fact that they had captured German
scientists during the war.
My question is this: In your contacts with the Russian scientists

and engineers, particularly in the field of atomic engineering, which
is your specialty, did you gain an impression of the quality of Russian
scientists and engineers?

Admiral RICKOVER. Yes, sir. From the contacts I had with them
I thought they were quite competent people, and certainly they have
not learned their nuclear business from the Germans, because the
Germans have little of that today.
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Mr. BOYLE. Will the gentleman yield?
Mr. YATES. Yes.
Mr. BOYLE. As a matter of fact, isn't it a common misunderstanding

to assume that Russia has been so far behind in rocketry? Wasn't
there a Tsiolkovskii who was the Russian father of space and who
wrote a book in 1903 and invented a sky ship?

Admiral RICKOVER. Yes, sir. He wrote "Investigation of Universe
Space" in 1903. I also know that to date the Russians have orbited
the heaviest object into space. If you are behind when you do that,
then backward is forward.
Mr. YATES. Your impression is that they have tremendously com-

petent people?
Admiral RICKOVER. Yes, sir. They have very competent people.

And they are graduating many more. This is the real point I am
trying to make here.
Mr. CANNON. Mr. Natcher.

NEED FOR GREATER EDUCATIONAL OPPORTUNITIES IN UNITED STATES

Mr. NATCHER. Admiral, as you well know, we are spending some
$40 billion a year for national defense. You also know of our difficulty
each time we bring a bill to the floor which pertains to school con-
struction. Admiral, I for one do not believe that the construction of
school buildings will correct our educational deficiencies. What did
you see during your travels in Russia which indicates that we are not
spending enough for national defense, that we are spending too much,
or that we should spend some of this money in our educational
system?

Admiral RIcKovER. I would rather not get into national defense,
because all 50 members of the House Appropriations Committee are
greater experts than I on national defense, and far be it from me as
a recipient of the bounty of this committee to say one thing or another.
But I will say this about the schools: Their schools are very austere.

If we stopped putting up beautiful school edifices, with all the shops,
assembly halls, playrooms, and so on, and built more austere buildings
instead, we could use the money we saved for real education of our
children, and we would not need as much Federal aid to education.
I am not saying we should not have Federal aid to education. I do

not want to be in the position of arguing that.
I do say that regardless of who has to supply the money, every

child in this country, no matter what State he comes from, whether
from the noble State of Miwuri—and I start off with the chairman's
State—or whether from Mississippi or Illinois, should have exactly
the same opportunity to get the best education possible. This we
do not do, because some of the States are too poor to support schools
adequately. A child in South Carolina is just as valuable to me as
a child in California, and should have the same educational oppor-
tunity. As it is, the school districts vary in taxable wealth and this
necessarily reflects on the quality of public education. The richest
school district in California has 10,000 times the taxable property of
the poorest district in that State. Naturally, a child in the richest
district will have a better educational opportunity than in the poorest
one.
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Every boy and girl in this country regardless of where he lives,
regardless of his social status, whether his father is rich or poor, should
have the same opportunity for a good education. We believe in
democracy and we talk a great deal about it. I think it is the most
undemocratic thing we do when we make educational opportunity for
our children a gamble—when it depends on where his parents live.
This is unequality of opportunity.

IMPORTANCE OF INCREASING SALARIES OF TEACHERS

I would certainly make it possible for every child to have the same
educational opportunity. We can argue this thing constitutionally or
from the standpoint of the individual but what I say to this committee
today is that we are really arguing about the survival of the United
States. And while we are arguing precious time is lost and we fall
back still further in the educational race. We have to make a start
toward upgrading our schools. Even if we started today it would
probably take a generation until we had thoroughly reorganized our
public education. You can't change an educational system overnight.
The teaching profession should be the most noble in the land. Un-
fortunately, although there are a few dedicated people who will work
without adequate compensation, we cannot expect them to do that
indefinitely. The best and simplest thing is not  just to give more
scholarships but to increase the pay of teachers. What is the use of
sending a lot more children to college if we don't have properly
qualified teachers to teach them? We are losing qualified young
teachers because of low salaries. There are many people in industry
and in laboratories who would like to teach; many people would rather
teach than do the work they are doing now. You know the real
shortage in engineers and scientists is not so much in numbers as in
quality. Many people who are in laboratories doing work ultimately
paid for by the Government should really be teachers. Particularly
men. The boys need male teachers. If we could raise the salaries of
the teachers high enough, I am sure we could get many of these people.
A university professor in Russia is paid the same as a commissar or the
head of a large industrial organization.
I would have direct Federal aid to teachers. That is important.

I would set up some sort of standard for teachers. If a teacher met
that standard, I would give money directly to him, and not pass it
through all these grasping bureaucratic hands that you have an the
way in the process between the time Congress appropriates the money
and the time it does some good.
Mr. CANNON. Mr. Michel.

NEED FOR SETTING OF EDUCATIONAL STANDARDS BY FEDERAL
GOVERNMENT

Mr. MICHEL. Admiral, in further clarification of your response to
Mr. Natcher, my original question, which was phrased to be in clari-
fication of your response to Mr. Mahon, was simply this: Are you
suggesting that we should move away from the traditional autonomous
local school board? In your opinion, what is the position of the
Federal Government relative to education? Is it simply a matter of
setting standards?
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Admiral RICKOVER. Today it should be simply a case of setting
standards. We have 57,000 individual school boards in the United
States. There are simply not enough competent people to man 57,000
individual bodies.

Interestingly enough, the first major reform made in England
when they started building up a national school system was to reduce
the number of school boards from 3,000 to 256. It was felt that a
larger local education authority would have access to more lay talent
and could do a better job. If we had a corresponding number of
school boards per capita in this country we would have 1,000 instead
of our present 57,000. I believe it is completely unworkable to de-
pend on 57,000 school boards with their own individual ideas to have
a proper system of education in the United States.
Why do we consider it more democratic to leave this vital national

problem in the hands of 57,000 local communities; or, for that matter,
why do we trust the legislatures of the 50 States more than we do the
Congress? In actual fact, the higher you go in government, the
greater generally the capacity, integrity, and performance of the men
elected to office.

Nevertheless it would be impossible politically today to get a,
mandatory criterion in the United States. But we could get a state-
ment of policy, "This is what we think is a good education," that
would give parents a norm. They would have something they could
bite into. They would have a yardstick to measure what their children
should learn and have learned in school. That is about as far as you
can go right now.
Mr. MICHEL. You think the Congress ought to take that step?
Admiral RICKOVER. I certainly do, sir. The Congress traditionally

has looked out for the people.
Mr. MICHEL. One further question, if I might, Mr. Chairman. Do

you think as an intermediate step it is feasible for the individual
States to set somewhat a standard?
Admiral RICKOVER. You would do much better if you set a national

standard, because the States again would have different standards.
The English example shows that one does not have to have a powerful
ministry of education to set a high national educational standard.
But it takes ingenuity to devise an alternative method. Where the
English use the inspectorate and the national grant to keep educa-
tional levels uniformly high, most European countries prefer to have
a national ministry of education with power to set standards for
schools and for teacher qualication. But in England as on the Con-
tinent, the ultimate standard setters are the universities because the
goal of the best secondary schools is to prepare students for entrance
into the universities. We are coining to something of this sort here
too.

PROBLEM OF STANDARDS OF PUBLIC AND PRIVATE EDUCATION

Because of the rapidity with which our population is growing, and
the length of time it takes to provide additional college space, it
becomes each year more difficult for high school graduates to get into
the really good colleges. The only democratic and fair way for the
colleges to choose among a surplus of candidates is to raise admissions
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standards. They are therefore making more and more use of the
college entrance examinations. And so, in a way, these examinations
are beginning to set a standard at least for those who take the college
preparatory courses in our high schools.
For example, 10 years ago only 75,000 students took the scholastic

aptitude tests and only about 30,000 of these also took the achieve-
ment tests; 5 years later the number of students taking scholastic
aptitude tests had doubled. The College Entrance Examination
Board recently informed me that they expected 300,000 to take the
scholastic aptitude test this year and 125,000 the achievement test.
Ten years ago only 79 colleges were members of the board, whereas
today there are 250.
As it gets harder to be admitted to the limited space in good colleges,

the student whose high school does not provide a good college pre-
paratory course misses out. This naturally affects the children of
poor parents more than those of rich parents. The huge comprehen-
sive schools serving a locality with many poor parents almost always
have poorer college prepatory courses than those in high-income
neighborhoods. There will be fewer students enrolled in such courses
and our false notions of democracy will therefore tend to concentrate
school resources on the type of vocational and know-how subjects
favored by the majority.

If public schools are deficient, rich parents have the means to send
their children to expensive college preparatory schools; the graduates
of such schools are far more heavily represented in the freshman
classes of our best colleges than their proportionate numbers would
justify. That they got into college was often less because they were
brilliant than because they had received a better secondary education
than public high school graduates. Of the latter only the intellectu-
ally well endowed and strongly motivated get in, which shows up
in. the fact that after the first 1 or 2 years, they usually surpass the
preparatory school students.
Half a century ago, the best education in England was limited to a

closed educational circle where the children of the upper classes went
to the so-called "public" schools and were taught there by teachers
who had themselves gone to these schools and had then gone on to
Oxford and Cambridge. Students and teachers moved within the
charmed circle of public school, Oxford and Cambridge; few outsiders
ever broke in.

If we continue, in the so-called name of equality, to make public
education so easy that everyone can get through, we may yet come to
a situation resembling that of England at the turn of the century,
with a closed circle polarized by the private preparatory school and
the ivy league college. Therefore, unless we make our public educa-
tion tougher, unless we upgrade our public schools substantially, the
poor children will not be able to get into a good college. I am con-
cerned that an equal opportunity for all our children to mount the
educational ladder will be lost. But I cannot see how this can be
helped unless the schools provide a more rigorous curriculum. If we
make the high school too easy, we shall in effect bar many gifted
children from college.

If we had an adequate public school system we wouldn't need so many
private schools. The number of private schools is increasing primarily
because many parents are dissatisfied with our public schools. This is
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a free country. No educationist can force a parent to send his children
to schools where they don't get an education the parent considers good
enough—that is, if the parent can find the money to send them to a
private school. But this, of course, introduces class privileges into
education. It makes it undemocratic.

Educationists like to confound their critics by claiming that Euro-
pean education is class education while American education is mass
education. But it is a curious fact that except in England, which
came into public education at a very late date, practically all European
children—rich or poor—now go- to the same tax-supported schools.
These schools are free and anyone can get into them if he can pass the
requisite examinations.
England, which got into tax-supported education much later than

the continental European countries, still has many private boarding
schools attended by the children of parents who can afford the high
fees and who regard them as superior to the state schools. Although
the educational ladder is wide open in England, the preference of
the upper classes for private schools introduces an undemocratic
element into education there. If our public schools do not improve,
we may find that we shall eventually have a similar situation here.
Well-to-do parents will send their children to good private college-
preparatory schools where they receive an education that gives them
an advantage in the severe competition for admission to the better
colleges. Even today the number of preparatory school youngsters
over high school graduates in the freshman classes of our best colleges
is way out of proportion to their relative numbers.
Mr. CANNON. I am impressed by what you have just said about the

relation between public and private schools. Will you please amplify
that point.

Admiral RICKOVER. We must not, in the name of absolute equality
of education, get an undemocratic system of education here where
the poor go to the public high schools and the rich to the private
college-preparatory schools; where State universities that are not
allowed to select among candidates for admission will get the least
able poor and our best private colleges will get the most able rich.
We must not let this happen. We must preserve the principle of
equal educational opportunity for all children. The only way is to
upgrade our public schools.
Today in England and on the Continent of Europe the gifted child

of poor parents can move up through the secondary schools free of
charge and is seldom prevented from entering a university because
of lack of tuition money. If we do not upgrade public education,
we shall in time become educationally less democratic than almost
any other advanced industrial nation. The trend is already clearly
evident; if we keep on letting our children take it easy, if the parents
let them get away without studying, those children will simply not
be able to get into college.
Now I can argue this from the standpoint of the child himself, or

I can argue it from the standpoint of national need, and it is the
latter than I am addressing myself to this morning. I say that we
in this country cannot afford to waste this potential. We could
when we were a pioneer country and when we were protected by
friendly oceans. We can no longer dissipate our mental resources.
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That is the essence of my argument—that we must do this for national
survival.

Military defeat has in the past led nations to reorganize their public
education. Prussia did this in 1806 after she had been defeated by
Napoleon; France did it in 1871 after her defeat by Prussia. But it
is risky to wait that long before taking the necessary steps to bring
one's public education up to par.
Mr. CANNON. Mr. Norre11.
Mr. NORRELL. Mr. Chairman, the question I desire to ask the

admiral is this:

INDOCTRINATION OF RUSSIAN PEOPLE THAT UNITED STATES WANTS WAR

I know you met a goodly number of outstanding Communists while
you were in Russia. Do you believe that any Communist leaders you
met in Russia really and truly do not believe that the American
people actually and truly want peace? What do you think about
that?
Admiral RICKOVER. I know only what they said. ,Practically

every one of them indicates and has said to his own people that the
American people want war. Nearly all of the Russian people are
indoctrinated in that. Whenever any member of our party talked
to the Russian people, the first thing they said was, "Peace. We
want peace. Why don't you also want peace?" So while it is obvious
that the Russian people want peace, it is equally obvious that they
have been indoctrinated by their leaders that the United States is the
one that wants war.
Mr. CANNON. Mr. Passrnan.

USE OF FOREIGN AID FUNDS FOR EDUCATION IN OTHER COUNTRIES

Mr. PASSMAN. Admiral Rickover, I might preface my remarks by
stating in the beginning something was mentioned about foreign aid.,
and what foreign aid has accomplished in Poland, although Poland
is not a foreign aid country. But this is the question: If we have an
inferior educational system, our system compared to Russia's, do you
think it would be wise for this country to continue spending money
in some 76 of the other 86 nations of the world trying to educate people
with a system which in competition with Russia is not as good?
What do you think about that?
Admiral RICKOVER. I would rather not get involved in that. That

is getting me pretty far afield from my competence.
Mr. PASSMAN. I ask the question only because in the beginning you

pointed out what had been accomplished in Poland with foreign aid,
Admiral RICKOVER. It was pointed out by another member of this

committee, Mr. Whitten, that actually there was no formal foreign
aid, that most help until recently was in the form of food and clothing
from relatives and friends. I was merely trying to get one point
across, sir: that everyone in our party felt very proud to be an Ameri-
can when he saw the great warmth people showed toward the United
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States. We knew it wasn't addressed to us as individuals. We knew
it was being addressed to us as representatives of the American people.

This is all I was saying. As to what we do about foreign aid, I
would like to stay out of that because that is a partisan issue.
Whether we give aid or not, I am merely telling you what I saw in
Poland.
Mr. PASSMAN. It is not a partisan issue. Both parties support the

program. But if we have an educational system which in competition
may prove inferior to that of Russia, should we not bring some of that
money home and first educate our own people, rather than go out and
try to educate others throughout the world?
Admiral RICKOVER. I do not believe there is any real competition

for money between foreign aid and education, sir, when we are so well
off and when we are spending only $17.6 billion a year on public edu-
cation, which is about 4 percent of our current gross national product.
I do not think it has to be either one or the other. I have expressed
the opinion any number of times that if there was no other way of
getting money to educate our people adequately I would take it from
the Defense Establishment.
Mr. PASSMAN. A final question, Mr. Chairman.

SPORTS IN RUSSIAN SCHOOLS

To what extent are the Russians going in for sports—such as foot-
ball, basketball, track, and all that?

Admiral RICKOVER. They go in for physical development in the
schools. They do not go in for organized athletics in their schools.
The only organized athletics they have is international athletics, and
that is a matter of national prestige.
Mr. PASSMAN. They have been very successful in competition, have

they not?
Admiral RICKOVER. Yes, sir. But no schoolchild would ever be

permitted to waste his time in school training to be a star on the
school's football team so that the team could then entertain the adult
community. Physical education in Russia--as in the rest of Europe—
is centered on developing the body of each child, on the old principle
mens sana in corpore sano. Organized athletics with huge interschool
and intercollege games in which only a handful of star athletes take
part are a distinctly American phenomenon, unknown elsewhere.
They do not serve the same purpose as physical training abroad, or
at least only marginally so.

POST-WAR U.S. ASSISTANCE TO POLAND

Mr. MAHON. Mr. Chairman, in view of the fact that the question of
aid to Poland has been mentioned, would it not be proper to insert in
the record at this point a statement in regard to the aid, through loans
and otherwise, which has been provided to Poland?
Mr. CANNON. It will be inserted at this point.
(The information follows:)
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Total postwar U.S. assistance to Poland, as of June 30, 1969

[In millions of dollars]

Mutual Public Law 480 Export-
Fiscal year security

program
Import
Bank

Surplus
property

UNRRA Miscella-
neous

Total

Title I Title III

1945-50 1 40 37.7 364 30.9 442.6
1951-56 
1957 30 18.4  48.4
1958 25 119.8 0.5  0.4 145.7
1959 6 44.0 2.5  52.5

Total '61 '182. 2 3. 0 140 37.7 364 1.3 689.2

1 Poland has repaid the following; $12,304,000 princ pal; $12,196,527 interest.
Includes $0.1 lend lease support and $0.8 American Red Cross support.

$ Includes $0.3 for surplus agricultural commodities distributed through private welfare agencies, and
$0.1 ocean freight charges.

Financed by allotments from appropriations to President's contingency fund, special assistance and
contingency fund in fiscal years 1957, 1958, and 1959, respectively. These MSP funds were allocated to
Export-Import Bank for implementation of the program.
$ Represents total value of sales agreements at world market price.

Mr. CANNON. Dr. Fenton.

DISCUSSION AND DESCRIPTION OF THEIrRUSSIAN HOME

Mr. FENTON. Admiral, did you have the opportunity to visit, the
homes of the common people there?
Admiral RICKOVER. Yes, sir; and completely unsupervised. I

visited various types of apartments and homes. I also visited ladies'
hairdressing establishments, grocery and tailor shops, food markets,
lock and tinsmith shops, churches, dry cleaning establishments, second-
hand clothing stores, offices, and department stores: I talked with
everyone. They all answered freely.
For the common man, life is hard in Russia. There is enough food.

There is adequate clothing although the people must work hard to
obtain this clothing because prices are very high. There is just a
bare minimum of housing. For professional people, Government and
indugtrial leaders, artists, and writers, life is not at all bad. For some
it is downright luxurious.

It seemed to me that the Government, as a matter of policy, kept
the cost of clothing and shoes artificially high. In this way, surplus
purchasing power which might be used to buy other consumer goods
was being taken away. In most of Russia the climate gets pretty
severe, so adquate clothing is essential. By making the cost of clothing
very high, nearly everybody has to work hard.
Mr. FENTON. The reason I asked that is that in my time I have

brought into this world a great many children, and in almost all of
those instances the parents, particularly the mothers, looked with a
great deal of pride on their offspring.
In what order do you place home training, education, and religious

training? Which do you think is paramount?
Admiral RICKOVER. You are asking me a subjective question. All

three are important and can be taken care of properly if the children
are not permitted to waste their time.
Mr. FENTON. Of course, home training and religious training would

certainly be very:much:observed:had:yousone into the common homes.
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Admiral RICKOVER. I think there is no conflict among them, sir.
As I said earlier, I believe the difficulty in our country is that we
expect the schools in a few hours a day and in 180 days a year to take
over the entire job of raising a child. This is the real difficulty. If
the home does its job, if the church does its job, if the school does its
job1 and if the children do not loaf and just have a good time during
their teenhood, we could accomplish all three.
Mr. FENTON. Up to the time of going to school, I think the home

training and religious training should enter into the picture a great
deal more.
Admiral RICKOVER. When we start discussing religious training,

I can only speak in generalities: that the home and the church are
responsible for training the child to live as a member of society. In
savage societies, there is actually a time of initiation where the child
is tested as to whether he is ready to become a member of the adult
society. Few civilized societies now follow that practice. It is my
contention that the primary function of the school is to train the
intellect, and not to train the boy or girl to become a member of the
adult society insofar as religion and home training are concerned.
The school can perform all three functions only when it has the child
for 24 hours a day,_ as in boarding schools.
Mr. CANNON. Mr. Fogarty.

THE PUBLICATION, "EDUCATION IN THE U.S.S.R."

Mr. FOGARTY. When you opened your remarks, Admiral, you men-
tioned a booklet put out by the Office of Education. Were you
referring to this one [indicating], "Education in the U.S.S.R."?

Admiral RICKOVER. If it was written by Miss Lowman for the U.S.
Office of Education that is the book.
Mr. FOGARTY. It is put out by the Office of Education.
Admiral RICKOVER. Yes, sir; I believe that is the one. Miss Low-

man was a Russian expert working for some other Government
department—I believe in intelligence. There was no one in the Office
of Education who knew Russian and was qualified to do the job, so
she was engaged to write the book.

After she finished writing the book and it had been checked by
various Russian experts in other Government departments, she was
di,smissed by the Office of Education. The editing was then taken
over by the Office of Education and in the process about half her
material was thrown into the wastepaper basket. She was not even
allowed to see the edited manuscript before it went to the printer.
When she saw it finally at her own request and suggested changes, it
was too late. Miss Lowman has described her experiences with the
Office of Education in an article and in interviews with the press.
I am not aware that her accusations of rather highhanded treatment
by the Office have  ever been refuted or adequately explained by them.
Mr. FOGARTY. What fault do you find with this particular publi-

cation?
Admiral RICKOVER. There was left out the great emphasis placed

by the Russians on teacher training. Also, there was left out a bibli-
ography by which readers could have looked up the original sources.
Miss Lowman wrote:
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Much valuable information on Soviet education especially inclfided in the
manuscript at the request of the Department of Defense, the Committee for the
Development of Scientists and Engineers, the National Science Foundation, and
intelligence agencies in the Government—to 'Tame a few—was deleted.

Many paragraphs were reworded, resulting in errors; the chapter
on administration of Soviet education was cut up and an explanatory
chart left out; the financing of education was reworded, leaving out
the important fact that Russia spent over 10 percent of her national
income on education at a time when we spent but 3 percent. I could
go on. It was quite an editing job, done by persons who apparently
knew little about Russian education, who may have had an. ax to
grind, and who do not appear to have been skillful editors. They
showed extraordinary discourtesy to the person who had done the
actual job, both in cutting up her book without letting her even advise
them on what should be omitted and in failing to give her the proper
credit. I do not know Miss Lowman, but I am thoroughly familiar
with the ways of bureaucracies and I do not think we should allow
this sort of thing to go on in a tax-supported agency of Government.

DISSEMINATION OF INTERNATIONAL EDUCATION INFORMATION BY OFFICE
OF EDUCATION

Mr. FOGARTY. In the Office of Education they do have what they
claim are experts in international education. They have had such
employees for a number of years. Do you think we have been wasting
a lot of money on this particular phase of the Office of Education?
Admiral RICKOVER. The Office of Education was initially set up

to collect and disseminate educational information and statistics.
They have certainly fallen down on the job of alerting us as to what
goes on in the schools of other countries. The whole question of
our relative standing compared to the Russians was not brought out
by the people in the Office of Education. It was only last year that
they started putting out pamphlets about education in other countries.
They did this as a result of the goading they got from critics of Ameri-
can education.
Mr. FOGARTY. The last 2 or 3 years, especially since Dr. Derthick

has been Commissioner of Education, they have been sending teams
of experts to Russia and other European countries, so they tell us.

Admiral RICKOVER. It is my understanding that the first official
educational visit to Russia took place last summer. But news of the
Russian educational menace has been appearing in American and
foreign journals from 1953 onward. It seems to me they were a bit
late going over there and finding out what foreign schools were doing.
Mr. FOGARTY. They return with these statistics and recommenda-

tions to the Office of Education. Do you know of any instance where
recommendations have been made to the Office of Education which
for some reason or other have been concealed?

Admiral RICKOVER. No, sir, I do not. I believe the Office of Edu-
cation has the same kind of people there are in the National Educa-
tion Association, which is a private organization. There is a vast
bureaucracy of these "life adjustment" people who control our primary
and secondary schools. They are in the foundations, also. When a
man criticizes education in the United States, he never even gets
through to the schools. He has this vast curtain, this whole screen
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of people who make a living off it to contend with. There are many
vested interests in education.
Mr. FOGARTY. Dr. Derthick is not in that category. He has been

there only 2 or 3 years. He comes from a family of educators. I
happen to be quite impressed with his ability.
Admiral RICKOVER. I know nothing about him personally except

that before a Senate committee and in public statements he asserts it
to be his conviction that the best schools in our country are unsur-
passed anywhere in the world. With this I cannot agree. Nor do
I share his apparent belief that electives are a necessary part of
"democratic" education, or that local control of schools is essential
in the sense that a national standard for a high school diploma would
violate our basic principles.
Mr. FOGARTY. Do you think the Defense Education Act is doing

any good?
Admiral RICKOVER. Yes, sir, it is doing good. I do not think it is

doing as much good as the money appropriated would permit because
you entrusted its spending to this same group of characters.
Mr. FOGARTY. Who are some of these characters? What kind of

people are they?
Admiral RICKOVER. They are the progressive educationists. They

believe that the function of the school is to train children in all these
frills and know-how subjects and not in hard mental work.
Mr. FOGARTY. We have been given the example this year of a presi-

dent of a university in Ohio saying that freshmen last year seemed to
be better educated than the freshmen of 25 years ago.
Admiral RICKOVER. I personally doubt that very much. I like to

be objective. I have shown you a set of examination questions which
are given to Russian high school students. I suggest you take those
questions and see how many high school graduates in this country can
pass them.
Mr. FOGARTY. I am trying to be objective, too, because it is our

responsibility to provide funds for the Office of Education, and if
they are not doing the job, I think we should find out about it.
Admiral RICKOVER. It is not up to me to find out, sir.
Mr. THOMAS. Mr. Fogarty, will you yield briefly?
The Office of Education has no duty or responsibility to go down in

Mississippi or Texas and tell those people how to run their schools.
They do not have that authority.
Mr. FOGARTY. I am talking about what is going on in Russia and

what we should be learning from them with a view to improving our
own system if it is shown that ours is weak in certain respects. We
have an international division in the Office of Education that is
supposed to have some expertness in that area.

Admiral RICKOVER. The Russians adopted some of the progressive
educational philosophy after the 1917 revolution. About 1934, when
they found out they weren't getting trained prople with that system
and that they wouldn't be able to industrialize their country unless
they had competent scientists and engineers, they threw the progres-
sive system out of their schools, lock, stock and barrel and changed
over to the western European educational system.
I urge you to ask the Office of Education if they were the ones who

found this out and reported it. They have lots of psychologists and
sociologists in that organization, people who have had that sort of
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training. Why did it take a few individual critics to report this
Russian education reform and cause this big see Why wasn't it
done by this organization for whom Congress has appropriated
money all these years to keep the Congress and the American public
apprised of what is going on in education? That is the question I
would ask.
Mr. FOGARTY. With regard to this booklet—with the exception of

leaving out or editing out how hard the teachers work in Russia—
Admiral RICKOVER. And their method of selection.
Mr. FOGARTY. Have you any other fault to find with this?
Admiral RICKOVER. It has been about 2 years since I read it. I do

nor remember the details. I would have to check it once more.
Mr. FOGARTY. At that time did you think it was fair?
Admiral RICKOVER. At that time it was obvious they had left out

some of the report. Otherwise it is a helpful study in that it certainly
shows there was a great deal of progress in Russia which had not been
reported. It was the first official report by an American governmental
agency to show that. From that standpoint, it was very good. I
think they ought to get a new objective report out now.
Mr. FOGARTY. One final question. I think you said a while ago

that all babies are born savages. What is your definition of a savage?
Admiral RICKOVER. I would define as savage a person who is In-

terested only in himself and his-personal wants; who is not amenable
to social laws, recognizes no rights of others, accepts no obligations
himself. He is ignorant about everything he cannot personally
observe and has no self-discipline. All babies are born savage; we
devote infinite care to helping them become civilized.

DEFINITION AND DISCUSSION OF AN EDUCATED MAN

Mr. CANNON. In contrast, what is your definition of an educated
man?
Admiral RICKOVER. This is a difficult definition, sir. Plato wrote

several books touching on that subject, but I will see what I can do in
a short time. I think an educated man—this is one of many defini-
tions—is a man with broad knowledge in all the fundamentals that
make the world around him intelligible; a man whose mind has been
sharpened so that he can use it effectively. He accepts ideas, thinks
about them, imparts something of himself into them, and comes forth
with something new. Because of his broad general knowledge, the
educated man sees things in perspective, in relation to other things
and in an interconnected way.
The uneducated man, who knows little about the forces which shape

the world around him lacks this ability to see things in their relation
with other things. He is like a mirror; he does not absorb ideas, he
merely reflects them. Each thing stands alone for him. He lacks
the ability of the educated man to join different ideas and bring some
sort of order into them. Ability to withdraw into himself and think
things out independently is perhaps the educated man's most impor-
tant attribute. A famous philosopher calls this ability to withdraw
into oneself and think things out the most significant characteristic
distinguishing man from animals. This characteristic is developed
through education. The uneducated have it to a much less degree
than the educated. The Spanish philosopher, Ortega yr Gasset says
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somewhere that some people are a bit like a seal who sleeps for a
minute and a half, wakes up, takes a quick look at his surroundings
and goes back to sleep again. He either sleeps or he looks—he doesn't
think about what he sees. He just reacts.
Education enables a man to draw his own conclusions from what

he observes around him. It equips him with sufficient general knowl-
edge to understand the world. It develops in him ability to make
rational decisions in difficult circumstances and to meet totally new
and unexpected contingencies. Through education he has familiar-
ized himself with the ways in which other people at other times solved,
similar problems. He is supported by the vast fund of wisdom col-
lected in the past and throughout the world. This sort of education
takes much time and effort. It isn't finished when formal schooling
ends but goes on all through life.
MT. CANNON. Mr. Andrews.
Mr. ANDREWS. I would like to ask the admiral what percentage of

our roughly 175 million people he thinks would fall under the definition
he gave of an educated person.
Admiral RICKOVER. Of course I would include everybody in this

TOM.
Mr. ANDREWS. Present company excepted.
Admiral RICKOVER. It is a good question. I do not think you can

ever say that any human being is ever sufficiently educated.
Mr. ANDREWS. The question is, What percentage fall into your

definition of an educated person?
Admiral RICKOVER. I could not possibly answer your question for

there must be large numbers of people with a good formal education
who felt, when they received their college diploma, that they were
through with education. For the rest of their lives they never opened
a book, never had a stimulating conversation about some basic idea
or issue, never even thought a difficult problem through by themselves.
Such people I should hesitate to call educated 20 years after they left
college.
On the other hand, we are blessed with numerous excellent libraries

and nothing educates better than reading a good book and thinking
about it. There must be large numbers of people without a good
formal education who have self-educated themselves and become
genuinely educated persons later in life. I will say this: I doubt that
any country has ever had enough well-educated people and certainly
no democracy ever has. Authoritarian countries need fewer educated
people because decisions are made by a few rulers; but we have to
depend entirely on the decisions made by the whole electorate. We
can never have too many educated people if our democratic form of
government is to work well.
Let me get at this question from the opposite side. How many

truly uneducated people do we have? We have about 3 percent
illiterates, but our definition of illiteracy is so lenient that it excludes
large numbers who may know the letters of the alphabet and recognize
simple words but who cannot read a relatively simple paragraph and
really understand what it says. It is estimated that we have about
10 percent who are functionally illiterate in this fashion. A number
of studies have been made using army records during World War II
and the Korean war—such as "The Ineffective Soldier" and "The
Uneducated," by Eli Ginzberg. These show that we lost the services
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of a substantial number of young men because of their educational
deficiencies. In contrast, more than 60 years ago, Germany aban-
doned official illiteracy statistics because she found that only one-
fourth of 1 percent of her army recruits were illiterate. Our illiteracy
and functional illiteracy rates are higher than those of many advanced
nations.
We are also as a people not given to reading books. In many other

countries, including Russia, people read far more than we. We
publish per capita fewer serious books than most other advanced
nations. I should call people uneducated if they never read a book
and depend entirely on the mass media for intellectual stimulation.
I fear that we have more such people than we can really afford to
have. Our schools have not, in my opinion, educated our people
properly. I do not see why we should have more illiterates than other
countries.
Mr. THOMAS. That is true of Japan, too.
Admiral RICKOVER. Yes. Japan has very few—less than 1 percent

I believe. We are not as good as some of our educationists would lead
us to believe.
To get back to your question of how many people are truly educated

m this country, I think you are asking me an impossible question.
Mr. PILLION. Admiral Rickover, in your tour of Russian secondary

schools, how many archery courses, swimming pools, golf courses,
theaters, and superb gymnasiums such as we find in our schools, did
you find in the secondary schools of Russia?
Admiral RICKOVER. The schools are very austere. They have no

administrators. They have physical education. They do that very
strongly, again as is done in Western Europe, but there is no organized
athletics. The nearest swimming pool is the river. They have no
public relations staff. They have no administrative staff. Everybody
teaches. The schools are small and they are cheap to construct.
There are no archery courses, golf courses, and other superb facilities
not required for real education. I searched far and wide and did not
find a single drum majorette. Apparently, they are more interested
in developing beads than legs.

Basically a school is a teacher surrounded by a group of pupils. It
makes no difference whether it is in a barn or in an ornate schoolhouse.
In fact, I would prefer austere surroundings; this prevents diversions
from the basic problem.

SOCIAL PROGRAMS IN SCHOOLS

Mr. PILLION. Is it not time, Admiral, that we differentiated be-
tween educational institutions and social institutions? Our educa-
tional system now aims to take the child from the time it is born until
the adult dies, with prenursery courses and with adult education.
Are they not attempting now to carry on a vast social program rather
than an educational program?

Admiral RICKOVER. Yes, sir. The schools are trying to do every-
thing, and so they do nothing well. As I have said many times this
morning, they are trying to perform the functions of the church and
the home, in addition to those of the school. We should not use tax-
payers' money for such purposes. It has been estimated there are
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somewhere between 200,000 and 300,000 teachers in the United States
who are engaged in teaching frill and fun subjects. Here again is an
opportunity for effecting large savings in our school system, and using
the money for real educational purposes.
Mr. PILLION. This reminds me of New York State, where they were

recently paying State aid to teach mahjong in the night schools, a great
proj ect.
Mr. YATES. The Russians have one of the strongest basketball

teams in international competition. If they do not have sports on
the local level, how do they select the teams that do participate in
international competition?

Admiral RICKOVER. I do not believe they have them in schools.
They do have them in factories and other organizations, but they do
not permit anything to interfere with the primary function of their
schools, which is to develop the mind.
Mr. YATES. None of these teams play in the schools themselves?
Admiral RICKOVER. Not so far as I know, sir. The schools are for

studying and learning, to train the mind.

EMPHASIS NEEDED ON EDUCATION

Mr. GARY. Admiral, do I correctly understand that what you are
advocating is that we give more attention to education in this country
than we do to other activities such as housing and roads?
Admiral RICKOVER. Yes, sir. It is my considered opinion that

there is no problem that faces the Congress or the country that is as
important. I would add a political note to this. Several months
ago there was a poll to find out what interested people most. Natu-
rally, the No. 1 interest was their health. That is obvious. But
second, they were interested in education. I have been very much
surprised that Members of Congress have not recognized this and
made greater use of education in political campaigns. I believe that
education is definitely the most important problem facing our country.
I know of nothing of greater importance. Because if we do not solve
our educational problem, we will not be able to solve the many other
problems that face us.
Mr. GARY. We cannot spend our money on the frills, and keep

ahead of Russia with their austere program. Is that not correct?
Admiral RICKOVER. It is not entirely a case of spending money, sir.

It is a case that time is more precious than money. We have a
certain number of students. We are wasting their time. It is not
money alone. We are rich enough and we have enough money in
this country to get along on, and whenever we run out of money,
people go to Mr. Cannon and, in his great generosity, he appropriates
more. It is not entirely money.

RATE OF EDUCATION INCREASE IN UNITED STATES AND IN RUSSIA

Mr. FENTON. Admiral, according to your definition of a well-
educated person, what is your opinion as to whether or not there
are more educated people in Russia than in America?
Admiral RICKOVER. I believe today Russia has more educated

scientists and engineers than we. In other disciplines they do not
yet have as many. For doing a job connected with war, which is
the great danger that faces -us, I believe they are better educated now.
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I am not talking about present industrial strength. Allan Dulles,
Director of our Central Intelligence Agency, recently said that they
have been increasing their industrial productivity 9Y2 percent a year
for the last 10 years, while we have been increasing ours at the rate
of about 3.6 percent. This means that within 10 to 15 years the
production curves will cross. It does not mean they will be stronger
than we industrially, because we have vast industrial organizations
and factories which are far superior to the Russians'. But the thing
which is of decisive interest is the rate of progress.
In education their rate is increasing at 6 to 7 percent a year; ours

at 3 to 4 percent. This is the real problem. It is not, the actual
amount; it is the rate. And their rate of increase is greatly superior
to ours. What is happening today was determined by what people
did about 15 years ago. What will happen in our country 10 to 15
years from now will depend on the wisdom we display today. That
is why the rate of education is so important.
We must not permit anyone else to have a higher rate of education

than we. It could lead to great national danger. Russia has a
standard of living about one-third that of ours. Yet in terms of their
national product they devote more than twice what we do to educa-
tion. So, all factors considered, the support they give to education
repreents a national effort several times as great as ours.
Mr. FENTON. Did you make any particular observations concerning

the medical profession in Russia?
Admiral RICKOVER. I did not, sir. I only know that one of the

things Russians are proud of is that all medical care is free. But it is
something like housing. It is not what we would consider first-rate
medical care; still it is better than it used to be. Housing in Russia

is also almost free; that is, it is extremely inexpensive. But it is
pretty poor housing by our standards, and few can really choose where
they live. Mr. Khrushchev makes quite a point of the Russian

citizen's right to demand better housing from the local council if he
feels he does not get all the housing he is legally entitled to. Sure, he
can make his demand. He can make it as often as he wants. There
is nothing to stop him. But, he will go on living in about 5 square
meters, several persons to one room. The housing situation is im-

proving, but today it is definitely not what we would consider any-
where near adequate.
Mr. CANNON. Mr. Rabaut.

NEGLECT OF FOREIGN LANGUAGE TEACHING

Mr. RABAUT. Admiral, how do you account for the great interest
in languages in foreign countries as compared to the interest in lan-
guages in the United States?
Admiral RICKOVER. You know, sir, that the interest in-foreign lan-

guages in Western Europe is not a new phenomenon. It has existed

for a long time. One reason is that they have so many different
peoples with diverse languages all around them. The Russians know

that if they are to become a great world power they must have many

citizens who know foreign languages. They must if they are to in-

fluence other people in international relations, and in their political
ideology, and you well know what they are doing!in these areas.
Mr. RABAUT. Are we quite lacking in that here?
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Admiral_RicKovER. Yes, sir; we are very much lacking in that area.
About 10 million Russians are studying English, and only several
thousand Americans are studying Russian, as I mentioned before.
You know very well what the statistics are about our representatives
to foreign countries, that few of them can speak the language of the
people they are accredited to. For example, of our entire party, there
was only one man, the interpreter, who could speak Russian, but we
found many Russians who could speak English.

Progressive education must be blamed in large part for our neglect
of foreign language teaching. Kilpatrick's biographer, for example,
quotes this greatest living disciple of progressive education as saying
that he believed—
for the average student it was a great waste of time. In terms of rich, vital
interests that might lead to individual growth, languages offer meager possibilities.
The same biographer reports with apparent approval that he'had

seen—
a class of 600 and more graduate students in education, comprising teachers,
principals, superintendents, vote their opinion in overwhelming numbers that
Greek, Latin, and mathematics offered the least likely possibilities for educational
growth; and with almost the same unanimity they placed dancing, dramatics,
and doll playing high on the list in this regard.

I do not wish to get into a discussion of the value of a classical
education except to say that I would regard it as definitely somewhat
more informative and more conducive to developing the intellect than
dancing, dramatics, or doll playing. And to think that we permit
men with views such as these to dominate our educational system;
that we turn our children over to them.
We are the only major country which neglects the early years when

a child can learn foreign languages most easily—from 10 onward.
As with all solid subjects, we defer learning foreign languages to the
late teens, in order to avoid separating children who wish to pursue a
college-preparatory course of study from those choosing vocational
training. This is held to be more democratic.
Mr. CANNON. Mr. Jensen.
Mr. JENSEN. Admiral, we have talked a lot about education. Of

course we are all very much for education as such. Washington and
Franklin had very limited formal education, but they had wisdom.
You cannot always attain wisdom through education. It takes the
will, it takes the gray matter, to bring about wisdom.
Admiral RICKOVER. You are born with a certain amount of gray

matter, but you learn to use it to best effect through hard study—this
is what education does for you. Unlettered intelligence can at times
be dangerous.
Mr. JENSEN. There is a difference between education and wisdom.

Our country would have been in a terrible plight had not we had great
statesmen who were wise in their decisions.
Mr. YATES. Will the gentleman yield? As it happens, the founders

of our country were among the most literate and educated people in
the history of the world.

PRIMARY REASONS AND PURPOSES OF AN EDUCATION

Mr. JENSEN. I have7just -one more question. Do you agree that
one of the primary reasons and purposes of an education is to teach
people to govern themselves?
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Admiral RICKOVER. Yes, sir; but that is not its entire purpose. I
have thought about this a great deal, sir. To my mind, education is
a process of developing the intellect. It will have many good side
effects. For example, knowledge tends to make some p'eople more
tolerant. We say that to know all is to forgive all. Nobody is more
apt to be intolerant than the ignorant. The process of acquiring an
education requires application and effort—this tends to teach us that
nothing valuable is acquired without hard work and that it is advan-
tageous to work hard. Education tends to give one a sense of hu-
mility, for if one absorbs basic knowledge in the process, he also finds
out how vast is all knowledge and how little he actually knows.
Scientific and mathematical education teaches respect for facts and
the ability to accept the truth even if it means one has to admit being
in error; it lessens one's tendency to dogmatism.
Almost all dogmatic people are ignorant or they would not be so

absolutely certain they were right. I do not believe that education
will necessarily teach a person self-discipline. However, I heartily
agree with you that education is needed in a democracy because an
uneducated people will not govern itself wisely. Today the citizen
in a democracy must decide complicated matters, and unless he is
educated, he will not decide them intelligently.
But education has a great many other values. In a totalitarian

society it simply makes people better at their various jobs. There,
education actually may have a side effect the totalitarian rulers don't
want. It may make the people more critical of their government. In
a democracy education is good for the individual and good for society—
it is 100 percent good in every way. Just because some educated
societies have gone wrong is no argument for or against education.
Education is a tool; it depends upon the particular society whether
this tool is used for good or not. In a democracy it will always be
good for the whole of society.
Mr. JENSEN. It is to teach us to govern overselves. My question is,

Why should we have government dictate our educational program?
Admiral RICKOVER. We should not have government dictate our

educational program. I have never advocated that, sir.
Mr. CANNON. Mr. Preston.

EDUCATION OF TOP STUDENTS FROM UNDERDEVELOPED COUNTRIES IN
THIS COUNTRY

Mr. PRESTON. Admiral Rickover, recently a very prominent busi-
nessman and a naval officer jointly made the suggestion to me that
Congress pass an act enabling us to bring to this country obviously
brilliant students from underdeveloped countries and provide them
with our best technical education, and undertake to keep them in the
country for whatever worth they might be to us. What do you think
of this suggestion?

Admiral RICKOVER. I would particularly try to apply it to the
Russians. I think any Russians you bring over to this country—
whether they are members of the Communist Party, whether they are
students, or any other type of people—if you brought them over here
and they saw what this country really is, if they saw what sort of people
we are, what our institutions are, they could realize that many of the
things they have been told about us are not correct, and they would be
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bound to have doubts. I think it is a good idea for us to educate
foreigners.
Mr. PRESTON: This suggestion dealt with a very selective proposi-

tion with a view toward integrating them in our country as permanent
residents, to utilize their unique brainpower.
Admiral RICKOVER. I doubt very much that you would get many

people from backward countries who could help us in a short time.
We have been helped by people who have come here from the more
advanced countries, but I think you will find few cases, if any, where
people from backward countries have come over here and have con-
tributed. We have plenty of intelligent and potentially capable
people of our own; all they need is to be given a proper education.
We graduate many people from college, but only a few are really
able to do the important work that advances us technologically or
moves us forward toward a higher civilization. We must have an
educational system that discovers potential first-rate minds at an
early age and then educates them to the highest degree possible.
We need a large pool of well educated people from whom will come the
ones who move our country forward. The rest will be better and
happier people for having been well educated and they will do their
work the better for it. We may need only a few genuiuses, but we
also need many well qualified professional people and leaders in
government, industry, and the arts.
Mr. FOGARTY. Admiral, how do you account for so many bond

issues being voted down in various cities, when some of their schools
have double sessions, sometimes by as much as 2 to 1?
Admiral RICKOVER. Contempt for education, a lack of understand-

ing of what education is and can do, a failure in responsibility to our
children, and a selfish attitude by grownups where they are more
interested in acquiring material things than in developing the minds of
our youth and taking care of the future of our country. There are
many schools in this country where the boys and girls drive up in
expensive cars but have to go double shift in the school.
Mr. FOGARTY. The response I usually get is that "My taxes will

be raised."
Admiral RICKOVER. Certainly. It all depends on what you want

out of life, sir. If you think that having two or three cars and a new
TV set every year is worth more than what goes on in your children's
minds, that is what you do and that is what many of us are doing.
Some parents consider it more desirable that their children have cars
while they are going to school than to acquire a good education.
Apparently a child's social status is supposed to be improved by
having his own car. A recent study showed that there is a direct
relation between a high school boy owning a car and the marks he
makes at school. Those who have the cars do the poorest.

EDUCATIONAL SYSTEM AT THE SERVICE ACADEMIES

Mr. CANNON. Admiral Rickover, what are your views on. the
educational system of our service academies—Annapolis, West Point,
and the Air Force Academy?
Admiral RICKOVER. I can only talk with familiarity about the

Naval Academy, but I am sure what I say about the Naval Academy
would apply to the others.
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Mr. CANNON. You are a graduate of the Naval Academy.
Admiral RICKOVER. Yes, sir. I am a product of our military

education system, plus 40 years of studying and reading cultural,
scientific, and engineering matters and thinking about them every
spare moment I have. My great regret is that my work does riot
permit me to do more. Any man who thinks he can go to college for
4 years and considers his education completed is deluding himself.

In 4 years of college—let us say engineering college—a man puts
in perhaps 75 classroom hours on a technical subject such as electrical
or mechanical engineering. This does not make him an engineer.
He has merely been exposed to some engineering fundamentals. It
takes a good many additional years of self-education, experience and
drudgery before he is a really qualified engineer.
I shall confine myself to the Naval Academy, if I may.
The midshipmen who graduate from the Naval Academy are about

2 years behind graduates of our good engineering schools. The reason
is that a good deal of their time is taken up with training and not with
education. Some of their time is also taken up with self-policing.
Many midshipmen spend hours walking up and down the dormitory
corridors checking up on their comrades. A student who wants to
work after 10 o'clock, is not allowed to do so.
Now, Naval Reserve officers from other schools—Yale, Princeton or

Harvard—are permitted to study at all times and as many hours as
they want, but not students who go to the Naval Academy. A mid-
shipman, for example, finds it practically impossible to use the library

except for short periods on weekends. If you go to any civilian college
you will find the libraries in use until late at night every day of the
week.
Naval education aims to develop officers with a high standard of

professional competence. At least this is the ostensible aim of naval

education. But over many years I have been observing the attitudes

and mental habits of a great many naval officers. I have come to the

conclusion that our naval education program does not develop or

even encourage the kind of professionalism which is absolutely neces-

sary if we are to build and maintain an officer corps capable of meeting

the challenge of nuclear power and of the coming space age. It does

not prepare them adequately for the problems which arise as tech-

nology advances. To be a good naval officer a man must be as much
a professional person as a physician. And this he is not.
I am deeply concerned over the fact that the majority of young

officers lack the attitudes and standards which characterize a profes-

sional person. I would sum these up as continuous self-education to

keep abreast of new developments, and ability for independent judg-

ment in matters involving technical competence.
Over the last 12 years I have interviewed more than a thousand

officers in order to recommend those who had the necessary abilities

and motivation required for duty in nuclear-powered ships. My con-

viction that something is lacking in their naval education grew slowly

and as a direct result of these talks. What I was looking for is exactly

what will normally be expected of all naval officers when we eventually
have many nuclear-powered Aips.

Nearly all the candidates I talked with were well above the average
in intelligence and performance, having been previously selected to

become candidates for the nuclear program. So in a sense they were
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an elite group. Yet I found among this select group that the great
majority did not have a professional attitude; that in their thinking,
their attitude toward their work and their mental habits, these officers
resembled technicians.
As I see it, a professional person differs from a technician by reason

of his broad general education, his mastery of a specific area of higher
learning and his ability to apply this specialized knowledge to practical
problems. He applies to his work a broad base of knowledge and a
habit of independent and logical thought. He sees the problems he
meets in his work in their proper setting and solves them by applying 
his professional and general knowledge individually to each problem.
He uses his mind afresh for each of these problems—none are pure
routine.
The technician's work differs from that of the professional man

chiefly in that it is largely routine. He has not been trained to solve
every problem individually. His education has generally been much
too limited to do this. The difference between him and the professional
man is a difference in education, motivation, and outlook. The
technician has been trained to do his specific kind of routine work;
the professional man has been educated to handle unforeseen situa-
tions requiring new solutions which involve ability to translate con-
crete problems into abstract principles and abstract principles back
to the solution of concrete problems. The officer is or ought to be a
member of a profession.
Many of the officers I have talked with have been devoting their

energies almost entirely to the practical and material problems of
their job, and they go on year after year with hardly an hour spent in
increasing their basic education and maintaining intellectual interests
in fields such as mathematics, science, and history, without which
they are really no more than technicians.

Apparently the young graduate of the Naval Academy believes that
the formal or theoretical phase of his education is over and that his
task from that point on is merely to apply, in a largely routine manner,
what he has learned of the trade of a naval officer.
This attitude of young naval officers contrasts markedly with the

mental outlook of young civilian graduates of scientific and engineer-
ing colleges. I know many of these civilians who are no more
intelligent or better educated than naval officers of the same age, yet
who clearly recognize the necessity of devoting many hours of their
free time to continue education and self-development. They fully
understand how important for their daily work and for their profes-
sional standing it is to continue their program of development and
broadening in fundamentals.
As I talk to older officers—executives and commanding officers of

ships—it becomes clear to me why many young officers do not main-
tain professional attitudes after graduation; why they quickly and
almost completely abandon all further study when they come aboard
a ship or naval station. They are conditioned to follow the lead of
their superior officers and these do not themselves set them an example
in professionalism. Indeed, the superior officers do not even seem to
realize the necessity of bolding their officers to professional standards.
What they do require of their officers is a high standard in the day-to-
day operations of the ship and its equipment and in the handling of
men. They judge officers almost entirely by their competence in
these respects.
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It is little understood that essentially the operating of a ship and
the handling of men and equipment are routine tasks—tasks that a
well-trained technician could handle. That officers handle them
better than enlisted men is, of course, merely a consequence of the
fact that officers have received longer and more intensive training in
this field. Beyond requiring officers to perform these essentially
routine tasks and to perform them excellently, superior officers rarely
demand any strictly professional competence of the younger officers.
Seldom do they encourage these young officers to continue their general
and professional studies. Except for those who go on to postgraduate
school, the education and development of the naval officer's specific
professional competence is presumed to have been completed in 4
years at the Naval Academy or at college.
The constant intellectual development of the naval officer's mind

is a necessity if he is to be able to handle in an imaginative and creative
manner the increasing responsibilities which will be his with time.
The practical skills which many of these officers have acquired tend to
mask the stagnation of their intellectual level. This is only revealed
when they are put into top positions where outstanding leadership and
insight are required to guide the Navy through the innumerable un-
foreseen problems of these rapidly changing times.
The blame for much of this attitude must be put on the Naval

Academy its31f. Though the Navy draws its officers from many
colleges besides the Naval Academy, they nearly all follow the example
of the senior officers, most of whom reflect attitudes acquired at the
Naval Academy. Those attitudes are developed by a system that
places before the talented student little challenge or opportunity for
extra work. With few exceptions he takes the same courses and is
encouraged to do little more than the least gifted in the class. So
much time and attention is devoted to the practical skills that not
enough is left to devote to the awakening of the mind. This is a
serious imbalance. Only to the extent that they develop the capacity
of the mind to understand what is going on in science and in the world
will officers be able to make correct decisions when they reach high
rank in later years.
Every sign I read indicates that the future will require of our mili-

tary leaders more sound and penetrating thought than was needed
in any past period. The routine performance in top positions we all
too often witness will not get us by much longer. What I want to
stress is that an intellectual approach cannot be created overnight—it
must grow out of the efforts of officers from the start of their careers
to make the best possible use of their time and their minds. This will
come about only if senior officers understand the importance of such
a professional outlook on the part of their juniors and do something
to encourage and reward it.
I have two recommendations to improve the situation which I have

described. The first is that steps be taken to call the attention of
all commanding officers to the need to encourage a professional point
of view among their officers. It should be every bit as much a
requirement of command to do this as it is to maintain a ship and
crew in fighting trim and to keep the administrative records in order.
Inspections of commands by senior officers stress these latter points;
the efforts of the command toward encouraging mental development
of its offioers, which is the more important, is not inquired into. As
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a part of the action which I recommend on this point I would suggest
that seniors and inspecting groups be required to rate a ship or a
command on its performance in the area of intellectual leadership as
well as in that of the more technical and routine aspects of its mission.
Also, specific notice of a commanding officer's success or otherwise in
this regard should be taken in reports about his own performance.
My second recommendation is for a sharp change in the objectives

and the curriculum of the Naval Academy. The objective of the
Academy, as with colleges in general, should be to provide an oppor-
tunity for the student to advance at the fastest rate of which he is
capable. Maximum encouragement should be given to the talented
student and he should be urged to attempt more and to work just as
hard as the slowest individual has to. Today the best students at
the Academy often find it so easy that their time is wasted. Worse
than this, the Navy is then denied the benefit to be derived from the
greater potentiality of gifted persons. At present this potentiality is
not realized because a single standard of performance is deeply rooted
in the Academy philosophy.
To make this change it will be necessary greatly to reduce the time

devoted to the purely naval subjects such as seamanship and ordnance
and to put more emphasis on the liberal arts. Also the close ordering
of students' time and suppression of individuality in intellectual de-
velopment may make some sense from the point of view of training,
but for the purposes of encouraging originality of thought and imagina-
tion it is wrong. I consider that the purely military features of the
officer's training should be reserved for a period of, say, 1 year after
completion of the undergraduate study. This should then be followed
by sea duty in the normal fashion. In this way the young officer
would first learn how to think for himself to the limits of which he is
capable; learning the military aspects and the technical skills in them-
selves will do little to encourage the intellectual approach which I
advocate.
I believe that the problem which I have just stated is perhaps the

most important one facing the Navy as well as the Army and Air
Force today. Our top officers are continuously called upon to make
technical and administrative decisions which will have an important
effect on the future of their service and our country. To insure that
the greatest number of those future decisions are wise and correct, no
surer investment of time and effort can be made today than encourag-
ing our officers to broaden their knowledge and their ability to think
and to pass that encouragement on to those who serve under them.

Another thing that bothers me very much is that the service Acad-
emies still keep on with the immature kind of hazing that used to be
prevalent in the private boarding schools of England. The Acad-
emies, however, are not secondary schools, but colleges. Hazing is
the sort of thing which immature boys enjoy. To carry it into a
professional school perpetuates immaturity when what we need above
all in the military services is officers who are mature men. There is
now some recognition that this perpetuates adolescence and some
attempts are being made to change this juvenile nonsense. But I
fear little will be accomplished unless Congress gives help in this
matter. It can do so through its membership on the Board of Visitors,
and through its power over appropriations.
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I am sorry that I must say that I consider our naval education in-
adequate for the needs of the present, and certainly as a preparation
for the much greater needs of the future.
Mr. CANNON. Do you think the postgraduate schools in the Navy

are helping any?
Admiral RICKOVER. They are generally a help, frequently more so

to the naval officer himself, than to the Navy. You will find if you
look into the records that the majority of officers rarely are assigned
to duty which involves work in the specialties they have studied
during their 2- or 3-year postgraduate course. '
Most of those who complete the postgraduate work, however, are

then better qualified for a job on the outside.
Mr. CANNON. It doesn't help the Navy, though?
Admiral RICKOVER. Not as much as it should or could.
You gentlemen in Congress send some very fine human specimens

to these service academies and if the Naval Academy is an example,
I do not think we do justice to these fine young men.

In the first place, all a midshipman has to do is get by. That is,
the brilliant student is judged by the same standards as the mediocre
student. We should require that every midshipman and every cadet
at the Air Force Academy and at the Military Academy work very
hard, work to his maximum capacity. We should then give him some
credit in his class standing for working hard. As is, you send these
fine youngsters to the Naval Academy and they get by for 4 years,
and in those 4 years' time they develop habits which hurt them for the
rest of their lives.
I had some discussions with Senator Saltonstall about this subject

3 months ago when he was one of the Senate Members on the Board
of Visitors to the U.S. Naval Academy. I know you also have Mem-
bers from the House on the Board of Visitors. As a result of his obser-
vations he and the other Senate Members submitted a minority report
to the Board of Visitors which I would like to include in this record.
He advocated that they make changes which would improve the
situation.
(The document referred to follows:)

SUPPLMENTARY STATEMENT TO THE 1959 REPORT OF THE BOARD OF VISITORS TO

THE U.S. NAVAL ACADEMY SUBMITTED BY SENATORS SALTONSTALL, HOLLAND,

BEALL, AND ENGLE, SENATE MEMBERS OF THE BOARD OF VISITORS TO THE

NAVAL ACADEMY

We have prepared the attached statement expressing some of the comments

which have been suggested to us by responsible persons interested in the Naval

Academy.
These views we would like to include as a supplement to the report of the Board

of Visitors to the Naval Academy. We would hope the committee appointed to

study the curriculum might consider these suggestions in connection with its report

to the officials of the Naval Academy and for the benefit of the Board of Visitors.

1. It has been suggested that the present age limitation of entrance to the Naval

Academy be lowered even further. It has been demonstrated that the younger

students have better scholastic records and are better motivated. We note with

approval that the Naval Academy has already adopted the college entrance ex-

amination for scholastic entrance requirements, but even more stringent achieve-

ment tests might be considered. Some relaxation of rigid physical admission

requirements might be considered. These may on occasion exclude otherwise

highly qualified candidates.
2. The curriculum has for many years devoted a substantial portion of time to

practical courses and drills. It is suggested that a study be made to determine

whether some of this time could be more profitably devoted to strengthening the
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intellectual capabilities of the midshipmen. Many items of equipment and
machinery are used for practical training during the year, much of which can be
covered during the summer training thus leaving more opportunity for academic
work. Evidence of the need for revision of the curriculum and higher academic
standards is shown by the fact that a Naval Academy graduate must take 2 years
of additional undergraduate studies in order to compete with his college graduate
counterpart in science and engineering graduate fields.

3. It is suggested that increased emphasis should be placed on individual
academic achievement by offering additional or optional courses to individuals
whose academic attainment is outstanding.

4. It has been suggested that the Academy might find much benefit in making
greater use of qualified civilian instructors of professorial rank and less use of
line naval officers. It has been suggested that exchange professors from leading
engineering and scientific schools might be invited for limited periods at the
Academy.

5. It has been suggested that too much of the midshipmen's time is used with
routine military and administrative duties and his schedule is so rigid as to pre-
clude added study hours, should an individual student wish to pursue his studies
beyond the immediately prescribed course. Greater flexibility in the nonacademic
schedule might well permit better individual academic development and encourage
initiative and leadership.

Admiral RICKOVER. I would like to observe that for the vitally
important job of training future officers we now bring in officer in-
structors who themselves have had little or no experience in teaching
and who merely do a tour of shore duty at the Academy as part of
the Navy rotation system. Half the faculty at Annapolis consists of
such officers and many of them teach academic subjects. Now and
then, you may find one with a natural gift for teaching, but I per-
sonally never met one when I was at the Academy.
Here
' 

as an example, is the way officer language instructors are
chosen for the Academy: An officer is picked for a tour of teaching
Spanish; he did study Spanish for 2 years or so when he was a midship-
man. In some cases he might get 2 or 3 months summer school review
before starting to teach. In between school years he might be sent to
Spain for further brushing up. Rarely will this system produce really
effective language teaching. And yet today knowledge of foreign
languages is certainly an important item in an officer's education.
I strongly hope and I urge Congress to provide money for engaging

more civilian teachers and better ones at the Naval Academy.
Mr. CANNON. The gentleman from Arizona.

RELATIONSHIP BETWEEN EDUCATIONAL SYSTEM AND SOCIETY

Mr. RHODES. Admiral, I gather you admire the Western European
system of education.

Admiral RICKOVER. Yes, sir; because we can learn and profit from

Mr. RHODES. To me, a system of education should be judged not
as an end in itself, but by the type of society it produces. France is
part of Western Europe, and I have the greatest amount of admiration
for the French people, but France was not for many years, until quite
recently, a stable nation, economically, politically, or any other way.
What good is an educational institution which is perhaps in itself

excellent, which does not produce any better society than we have in
some of the countries of Western Europe?

Admiral RICKOVER. Do you like Switzerland or Holland or Norway?
They all have the same educational system as France.

it.
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Mr. RHODES. Why does the same educational system produce
stability and good economics in one country and not in others?

Admiral RICKOVER. Because education is a tool, as I said before.
You can produce a Schweitzer or a Marshal Petain in the same country.
You can produce a Hitler or a Thomas Mann in the same country.
You can produce a Benedict Arnold and a George Washington, too.
You have democratic countries and you have totalitarian states.
You have all kinds, despite the fact they have the same educational
system.

Democratic Denmark educates its children well and so does totali-
tarian Russia. The people of Switzerland, Holland, and the Scandi-
navian countries are even today far more democratic than those of
Germany; yet their public school system is quite similar to the Ger-
man.
Where the schools are primarily concerned with imparting a broad

general education they are apt to resemble one another despite differ-
ent forms of government. It is only when schools concern them-
selves excessively with behavioral conditioning—as they do here—
that the objective of such conditioning becomes intimately tied in
with political considerations. Insofar as Russian schools condition
the student for life in a totalitarian state, their techniques are obvi-
ously wholly inappropriate to our schools. But insofar as they suc-
ceed in motivating many times more students than our schools do
to acquire a solid knowledge of subjects such as geography, literature,
foreign languages, mathematics, and sciences, we might, I think
study how they manage to do this.
The thing to learn from the Russians is their ability to produce

large quantities of well-informed graduates by age 17. The thing to
learn from European schools is their ability to produce secondary
school graduates who are intellectually more mature than our high
school graduates and who are more broadly educated.
The part you are talking about is the social training, which is the

primary responsibility of the church and the home. If you expect the
school to take over all those functions, then they cannot do their own
job unless the children are there 24 hours a day. What has happened
in America is that many parents have abdicated their responsibilities
and have let the schools assume them. The progressive educationists
have been more than willing to take over these responsibilities. In
fact some of them think the schools should be responsible for the
"whole child." They say they will produce a "well-rounded" child.
I think if our children were more elliptical and not so well rounded,
they would be better off. The results show what a poor job they have
done, both in education and in the social aspects of training. They
have created large numbers of jobs which have no place in tax-sup-
ported schools. The use education is put to, as I have said, depends
on all of the education and training a child gets, not alone on what
he learns at school.
Mr. EVINS. Admiral Rickover, I certainly appreciate receiving the

honest report of your observations on the relative status of our own
educational system and educational capabilities and those of Russia.
We know the old saying that God is on the side of those who have the
most soldiers, the most divisions, and the greatest firing power. If
I understand your observations properly we must add to that saying
the additional phrase: and the greatest brainpower. Is that right?
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Admiral RICKOVER. Yes, sir. Today military power depends upon
technology and technology depends on educated brainpower. There
was a time when a primitive agricultural country, for example, could
get by with an almost totally illiterate citizenry, as long as there were
a few educated people to run the country and to see that farming was
done well enough to feed, clothe, and house the people. There was a
time when a country could get by if all workers had only an elementary
education and perhaps 10-15 percent of the population had a genuine
education, and of these some 5 percent or so became trained profes-
sional people. Today, any technologically advanced nation needs
large numbers of well-educated specialists, both professional and on
the level of the technician. It needs well-educated leaders of all kinds
and, if it is a democracy, it must have a citizenry with much more than
an elementary education. Large numbers of our high school graduates
have not had more than what abroad would be considered but an
elementary education. In my opinion our children are entitled to
more than that, and they ought to have more if they are to be good and
wise democratic citizens.

ADAPTION OF PRINCIPLES OF EDUCATION IN OTHER COUNTRIES TO
IMPROVED SYSTEM

Mr. EVINS. As I have listened to your comments, Admiral, it
appears that the Russians are taking the lead in well-disciplined
education in getting at fundamentals. Our forte has been more along
the lines of inculcating initiative and independent thought. Of
course, we all appreciate that, for example, a man who can't add or
subtract properly is not likely to develop a new system of calculus.
But, don't you feel that perhaps our system and our emphasis on
initiative, to some extent at least, is a factor to our advantage?

Admiral RICKOVER. I am afraid that I cannot agree with you that
our educational system inculcates initiative and independence of
thought. In my opinion, it goes in too much for life adjustment,
behavioral conditioning, and teaching the child to conform to what-
ever group he will be identified with in later life. Typewriting, driver
training, woodshop, etiquette, baton twirling, fiycasting, domestic
science, and other know-how subjects, no matter how "useful" they
may be, do not, to my mind, inculcate as much initiative and inde-
pendent thought as does grappling with the basic liberal arts curric-
ulum. Dealing with hard intellectual problems toughens the mind
and to that extent develops initiative; learning the basic principles of
science teaches one to think in terms of principles and facts, and thus
tends to encourap independent thought which is not easily swayed
by appeals to social or other conformity.
Mr. EVINS. I am sure, Admiral, that you do not advocate that we

copy the Russian methods, but that we modify and improve our own
methods to place greater emphasis on giving a solid foundation of
basic knowledge in mathematics and science so that we can produce
the scientific and engineering skill we need for our own survival.
Admiral RICKOVER. I would not adopt their whole system because

I think they indoctrinate their children just about as much as our
teachers colleges indoctrinate our teachers. The Russians indoctrinate
their children in the benefits of communism. Our teachers colleges
indoctrinate our teachers in Dewey's philosophy of education and
leave out all other educational philosophies.
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As I have stated many, many times, I use the Russian educational
system as an object lesson in what children, if properly motivated and
skillfully taught, can accomplish as regard mastery of the basic sub-
jects which make one an educated person. As I have also stated
frequently, the Russian system of education is a simplified version of
the European academic secondary school, differing primarily in that
it manages to get a good many more children to absorb academic
subjects than any other system. The 10-year school in Russia is
not as good as the European academic secondary school—it teaches
fewer subjects and lasts only 10 instead of the usual 12 years. It
does not reach quite as high achievement levels. But basically, it
teaches in a similar manner and the subjects it does teach are also
taught in other countries—they are those that make up the liberal
arts curriculum. The Russians introduce Communist ideology where
they can, but it so happens that there is not much room for ideology
when you teach a child to speak French or to solve differential equa-
tions. I have stressed many times that I speak only of education
and not of what people do later on with their education. I wish to
emphasize that democracy of itself does not make up for the dis-
advantage which an uneducated person suffers when he competes
with an educated one—even a small difference in education can swing
the pendulum
I would certainly adopt a number of important principles which are

to be found in all advanced western and northern European countries:
standards for children, standards for teachers, a much longer school
year, simpler school buildings, separate schooling for children of
markedly different intellectual abilities and desire for education—we
are now belatedly adopting _multiple tracks but we are not going far
enough in this direction. Multiple tracks are not palatable to those
imbued with progressive educational ideas, but under pressure of
public demand, such tracks are nevertheless now slowly being estab-
lished in many schools. I read in a Washington Post editorial recently
that the multiple track system adopted in the District of Columbia is

the answer to the critics of education.
Now up to the time these critics—and I certainly am one of them—

started, most educationists said it was undemocratic to have tracks.
They said it would be undemocratic to separate the children in

accordance with their ability.
Now that they have begun to adopt the track system they say this

is their answer to the critics instead of admitting that this has only
been done because of the critics.
The Russian system is unique in the large number of children it

educates in basic subjects. It can do so for the most part because

education is the only escape hatch from life in very austere circum-

stances. This, of course, we neither could nor would want to dupli-

cate here. As long as one can make a good living in this country

without being genuinely educated, the vast majority of average chil-

dren will not put out the effort it takes to acquire a real education.

But there are things we could do to increase motivation in our children.

A realization of the importance of education to the future of this coun-

try and to our children would be one such thing. No parent would
encourage his child to have a good time at school and not to work

hard if he knew that he thereby handicaps both his child and his

country 20 years hence.
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A realization as to just how poorly we educate our children com-
pared to the way most advanced democracies and Russia educate
their children must be thoroughly understood by everybody, parents,
Congress, schoolteachers, school boards—by every citizen. This is
why I suggest setting national standards by which parents them-
selves can judge the performance of the local school. I think it might
be a good idea for the commission or council I proposed, if it drew up
a list of achievements in individual subjects, setting forth first the goals
it suggests our schools should aim for, then those achieved in Russia,
then those achieved in various other countries whose citizens we
respect—England, for example, because of our common heritage;
Switzerland because we are the two oldest living democracies; the
Scandinavian countries and Holland because they are highly civilized
democratic countries whose way of life is pleasant and against whom
we have no prejudices of any kind.

Switzerland, in particular, might be well worth our studying. There
the highest levels achieved at the university are very high indeed; yet
the educational gap between the best and the least educated Swiss is
rather small. We might wish to study their army records where we
would find that almost no male is rejected for mental or educational
deficiencies, and compare this with our own army records. We might
wish to examine the general examination which every recruit takes at
age 20, and compare it with the achievement levels of our average
high school graduates. We might examine the Swiss federal maturity
examination—the Eidgenossenschaftliche Abitur—which is prerequi-
site for the study of medicine and compare it with our college board
achievement tests.

If we did all this, I think we might understand why Switzerland,
which has only one fifth as much land per capita as we, which has no
natural resources at all except scenery, rocks and water, has a per
capita income just under that of rich, empty Canada, and holds third
place on the world table of income. All I say is that we ought to find
out what others achieve educationally so that we may at least do as
well as they.
While in the end we must depend on our own ingenuity to meet this

education problem, we would do well to learn all we can from countries
which have had much longer experience with public education than we.
We ought, first of all, to disabuse ourselves of the quaint notion that
we were ahead of all the world in providing public education.

BASIS FOR ESTABLISHING TEACHER SALARY SCHEDULES

Mr. LAIRD. It is my understanding that the National Educational
Association and other groups have favored giving primary emphasis
in teachers' salary-schedules to years of service. Do you think our
educational system would be improved if primary consideration in
establishing teachers' salary-schedules was placed on merit?

Admiral RICKOVER. With any civil service job, it is difficult to
determine merit satisfactorily. Most of our teachers favor present
salary schedules because they do not trust the administrative officials
who rule our schools to judge them fairly and competently. Ours is
the only school system where nonteachers often run the schools. As
you are aware many of our schools are run by principals who were
athletic coaches. In one State I believe 60 percent of the principals
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were athletic coaches. Individual merit may therefore be too diffi-
cult to ascertain fairly and in a manner which would not disrupt
teacher morale.
I would suggest we learn from the European system which combines

three factors in the salary scale—education, actual teaching assign-
ment, and seniority. Roughly, teachers are of three kinds—ele-
mentary, lower grade secondary, and upper grade secondary. In
some countries there are only two kinds—elementary and secondary.
Salaries are higher with the more education and knowledge that are
required of the teacher; hence the pay is higher for secondary than
for elementary teachers. Seniority is certainly one valid salary cri-
terion because practice should increase teaching ability. I would
suggest that we aim at having teachers in the 3 last years of high school
who have had the equivalent of a first-rate legal education; that would
be a B.A. plus 3 years postgraduate study in their chosen subjects.
Elementary teachers would need somewhat less knowledge of subject
matter and more of pedagogy. All teachers need some special in-
struction in pedagogy and a good deal of practice teaching. We
might consider copying the internship in education which is common
abroad—teacher candidates practicing under the supervision of ex-
perienced teachers before they take on a class all by themselves.

PROGRAMS NEEDED TO IMPROVE SCHOOLS IN UNITED STATES

Mr. CONTE. Admiral Rickover, as a result of your observations of
the Soviet educational system and that of the United States in com-
parison to it, do you feel that we should inaugurate sharply increased
programs of Federal aid to many types of educational institutions in
the United States, or do you feel that primary emphasis should be
placed on tightening up of curriculums in American schools and
colleges, more emphasis on basic type courses, higher teaching stand-
ards, and a more advanced level of work from our students?
Admiral RICKOVER. I should think that what we need first of all

is national standards for the high school diploma and for teachers.
Second, scholarship aid to talented poor children. Third, Federal
equalization funds to help the poorer States provide as good an edu-
cation as the richer States are able to provide, so that we will even-
tually have true regional democracy in education. At the present
time, I believe this is all that could be achieved. Once we had this
much accomplished, we might be able to move into other areas. But
I believe the single most important thing that needs to be done is
creation of a body to set national standards. We ought to have
some Federal label to go to those who meet these standards, too.
Education certainly deserves rewards no less than any other human
activity; to call reward for educational excellence undemocratic, as
many progressive educationists do, is pure nonsense.
Mr. WEAVER. If the purpose of education is to make people think

for themselves, and the Russian system is so far superior to our own,
why is it that they all come out Communists?
Admiral RICKOVER. So far the Russian Government has permitted

their children to think independently only within carefully circum-
scribed nonpolitical areas. It is my own hope, and that of others who
have studied their system, that in time educated Russians will extend
their independent thinking to the political sphere and that they will
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then be able to bring about changes in the political system. Unfor-
tunately, we know from experience that education of itself does not
always give men the courage of their convictions, if they live under a
system where to express one's opinion may cost one his head or at
least a good job. The paradox is that the more educated we are, the
better does our system of government function, yet we are not doing
all that is possible to become educated. On the other hand, the more
educated the Russians are, the more the present regime is internally
subjected to criticism, no matter how strong it may become externally;
yet the Russians are doing all they can to get as many of their children
as possible through the 10-year school.
So far they have been able to avert consequences detrimental to

the present regime, chiefly, I think, by making life pleasant for their
brightest young people. Every Russian child showing any sort of
promise is pushed through their best education and, when he graduates
from the unversity, he is given pay and status so vastly superior to
the rest of Russian humanity that he would have to be saint to throw
it all away for the sake of his innermost convictions. Russia is a
class society. It is a society largely based on intellectual competence
in the fields considered important by the state. For those who excel
the rewards seem to be great enough to keep them in line.
Mr. WEAVER. By standardizing all education from the Federal level

wouldn't we be killing the chances for independent or incentive
thinking?
Admiral RICROVER. I am afraid I don't see the connection. If we

set a standard of intellectual achievement that anyone can choose to
accept or to reject at will we merely give honest labeling to academic
diplomas. Independent thinking is not hampered by requiring that
a person know something about the subject he is thinking about.
It is not hampered by making a particular diploma reveal exactly
what its possessor has learned. Besides, our present educational
philosophy does not really encourage independent thinking; it puts
too much emphasis on adjustment to the group to encourage such
thinking. What it does encourage is the voicing of opinions by young
people who are lacking in the knowledge requisite to having a worth-
while opinion. I am old-fashioned enough to feel that one ought to
know what one is talking about before he casually voices an opinion.

IMPROVEMENT OF THE OFFICE OF EDUCATION

Mr. FOGARTY. As one with a long and deep interest in the fields of
health and education, I have been most interested in this discussion
and would like to follow up on your criticism of the Office of Education.
I have the honor of being chairman of the subcommittee that passes,
on the annual appropriations for that Office. To indicate my feeling,
and the feeling of the majority of this committee, about the Office of
Education, I will quote from the committee's report, which I sub-
mitted, on the Labor—HEW appropriation bill for the fiscal year
1956. The pertinent part is as follows:
The Office of Education always enjoyed a degree of autonomy within the Fed-

eral Security Agency, and when the Federal Security Agency was given depart-
mental status as the Department of Health, Education, and Welfare, Congress
was assured that it would not result in any change in the status of the Office of
Education. In transmitting to the Congress Reorganization Plan No. 1 of 1953,
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the President stated, "The plan at the same time assures that the Office of Edu-
cation and the Public Health Service retain the profession and substantive respon-
sibilities vested by law in those agencies or in their heads." This was further
emphasized by the House report on the joint resolution which approved the
reorganization plan. That report stated " * * the plan safeguards the status
of the constituent units of the Department, particularly the Public Health Service
and the Office of Education. It does not transfer from those agencies any pro-
fessional or substantive functions vested in them by law, or provide for any such
transfer."

There seems to be an attempt now to depart from the policy of lodging in the
Commissioner of Education's office, the Federal responsibilities with regard to
education. For the first time in an annual budget, the 1956 budget for the
Department includes requests, totaling $520,000, for the White House Confer-
ence on Education, Cooperative Research in Education, and a National Advisory
Committee on Education. Each of these is a separate item from salaries and
expenses of the Office of Education, and the National Advisory Committee on
Education does not even fall under the overall head "Office of Education." The
Commissioner of Education is only an ex officio member, and a nonvoting mem-
ber, on the National Advisory Committee on Education; or rather he will be if
the Committee is actually set up. At the time of the hearings no members had
been appointed.
In the opinion of the committee this spreading of the activities and functions

of the Federal Government in the field of education can only lead to a further
deterioration of the standing of the Office of Education in this country. The
committee feels very strongly that we ought to have an Office of Education that is
effective, and one that the educational authorities all over the country would have
pride in and would look to for leadership and for assistance in their problems.

Admiral, I think you will agree that the Office of Education should
be a very important guiding force in the Nation's educational system.
In my position as chairman of the subcommittee that passes on their
appropriations I feel a responsibility for taking advantage of any
opportunity to determine in what ways the Office could be improved.
Therefore, I ask you (1) What do you see as the shortcomings of the
Office as it is now functioning and how and to what extent could they
be corrected under existing legislative authority? (2) What addi-
tional legislative authority would be desirable in order that the short-
comings might fully be corrected?
Admiral RICKOVER. It is my Understanding that the Office of

Education is chiefly an agency for the collection and dissemination of
educational information. In that capacity it has, in my opinion,
fallen down on the job of alerting this country to the Russian educa-
tion'al menace. It does not in general keep us informed on what
happens in education elsewhere, especially in countries whose civiliza-
tion is similar to ours. Its personnel appears to be oriented toward
the system of education advocated by John Dewey and called pro-
gressive education and which our educationists have adopted during
the past 40 years; no other educational philosophy is taught in our
teacher's colleges. I would presume that perhaps what the Greeks
did and the Romans did and what the church-did in the Middle Ages
and what was done during and after the Renaissance, and what all
other enlightened countries have done has relevance and lessons for
us. But we have thrown all that overboard. We have discarded
much of the heritage of Western civilization.
I consider the progressive system most harmful in that it does not

truly educate our children. A Federal office ought not, in my opinion,
reflect only one eductional philosophy, particularly one which has
been in use for only 40 years and which is not used by any other in-
dustrial society except ours. I believe the Office tends to reflect
the views of the National Education Association and that there may
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be too close liaison between the two. As to the views of the National
Education association on American education, I notice a recent state-
ment coming from that organization to the effect that critics of Amer-
ican education are like woodpeckers boring into trees and thus destroy-
ing them. I do not agree with their claims that American education
is the best in the world, that we cannot learn from the educational
practices of other countries, and that only teachers and nonteaching
members of educational officialdom including their public relations
staffs, are qualified to speak on education.
I consider the pamphlet put out by the Office of Education, entitled

"Life Adjustment for Every American Youth," the most anti-intellec-
tual document I have read in a long time: I showed it to several
foreign educators with whom I have discussed American education
and they share my view. The pamphlet reflects National Education
Association doctrine. The Office of Education—like the National
Education Association—keeps on trying to perpetuate the illusion
that ours are the best schools in the world and that only we try to
educate all our children. It keeps on equating the college-preparatory
course in our high school withLthe European academic secondary
school, which I consider erroneous.
To my mind, it is not further legislation but a change of attitude

on the part of the persons in the Office which alone could make of it
the effective agency it ought to be. I confess that I would not know
how Congress alone could bring this about.
However, it seems to me that the Office should keep careful records

of foreign educational systems, giving the curriculums of their schools,
the achievement levels at different stages of schooling, the subjects -
expected of children in their major examinations. I think it should
obtain and translate foreign textbooks. Perhaps it could eventually
penetrate the diversity of American degrees so that we could get a
clear picture of who studies what in this country; how many bachelor
of arts degrees are given for learning how to embalm, how to arrange
window displays, how to manage a trailer park, and how many for a
real liberal arts education. It could compile comparative statistics
on teacher qualifications in different countries.'

All this would help us get a better estimate of what we are accom-
plishing in our schools. At present little of the kind is being done.
Yet foreign ministries of education and school authorities are only
too glad to supply information. I am constantly touched by the
great interest foreign teachers have in what I have to say about
education; how concerned they are about our educational system;
the many offers of help I receive from them; the vast amount of
material they send me. Right now I am collecting material on matur-
ity examinations abroad. I have the information for Holland and
England, and I am expecting it for Switzerland and Poland. Unfor-
tunately, I have very little leisure time and not enough money to
have these things translated at my own expense. I get help in this
occasionally, including translations by volunteers. But an agency
such as the Office of Education with its large paid staff could do all
this much better.
It seems to me that if educational tasks are being entrusted to

outside bodies, this is evidence that the Office has not won universal
recognition for its work. It is, in the final analysis, up to them to
justify their existence and their appropriations by what they accom-
plish.
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Mr. CANNON. Gentlemen, I regret that we must close. The House
is convening.

Admiral Rickover, we are deeply grateful to you. We deeply
appreciate not only your service to the Nation and the Navy, but
we especially appreciate the frankness of your discussion here with
us today.
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(This speech reflects the views of the author and does not necessarily reflect the
views of the Secretary of the Navy or the Department of the Navy)

MARTIN MEMORIAL LECTURE BY VICE ADM. H. G. RICKOVER, U.S. NAVY,
AT THE CLINICAL CONGRESS ,OF THE AMERICAN COLLEGE OF SURGEONS,
GRAND BALLROOM, CONRAD HILTON HOTEL, CHICAGO, ILL., THURS-
DAY, OCTOBER 5,1961

EDUCATION IN A FREE SOCIETY

I am aware that to produce a well-rounded and artfully constructed
discourse, one should limit himself to a subject that is simple and if
possible noncontroversial. If a speaker picks a complex topic his
presentation is bound to be blunt, unsubtle, even didactic, since it
takes more time than is available within the format of a speech to lay
careful foundations for the ideas one wishes to develop, to explore
every interesting facet and ramification, and to buttress every state-
ment of fact with references. Despite these drawbacks I have chosen
to discuss a complex matter, education in a free society, in the hope
it might interest this distinguished audience.
Let me begin by defining my terms. By "free" I mean a politically

free society in which the individual possesses "inalienable rights," and
government is instituted "to secure these rights." We hold it to be
"self-evident" truth that liberty is an indispensable attribute of the
individual. Not absolute liberty, of course, for this is not possible
unless one dwells on an uninhabited island, but the broadest liberty
compatible with life in society. This is accomplished by making con-
sent of the people indispensable to the functioning of government; in
other words, by associating the individual with the business of govern-
ing. In a free society the citizen has public functions, hence public
status. His government, to quote Madison—
derives all its powers directly or indirectly from the great body of the people,
and is administered by persons holding their offices during pleasure, for a
limited period, or during good behavior.

It is a democratic government, from the Greek words "demos," the
people, and "kratein," to rule.
I use the contrasting term "unfree" to designate any society where

the people do not have effective control over their government. A
great variety of political systems fall into this broad category. They
range from authoritarian countries where the ruler respects the law
and does not meddle with the private lives of the people except to
demana political obedience, to modern totalitarian countries where
rulers acknowledge no law superior to their own will and desire, where
government maintains itself in power by brute force reinforced by all-
pervasive propaganda, where the individual is permitted no shred of
private life in which to decide matters of a personal nature.
Prussia is typical of the authoritarian countries that appeared in

Europe in the 16th and lasted into the 19th and early 20th centuries.
Such governments, while autocratic, were sometimes benign, honest,
efficient, and forward-looking, pursuing policies that promoted cul-
tural and technical progress. The individual might even enjoy per-
sonal liberties as broad as those guaranteed in our own Bill of Rights.
But these were mere privileges; they were not rights, certainly not "in-
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alienable" rights. They depended solely on the good will of the
ruler.
Though life in an old-fashioned authoritarian society may differ

enormously from life in a modern totalitarian country, in one all-
important respect they are the same: in both the individual possesses
no right he can assert against government, no means to induce govern-
ment to change its course. He is, politically speaking, a slave, though
the name he customarily goes by is subject. Being unfree, he must
accept his rulers as they are, revolt, or emigrate. Revolutions could
sometimes be staged in the past; today the power concentrated in
totalitarian government is so enormous that revolt has become a
virtual impossibility. Old-fashioned autocracies permitted their sub-
jects to leave, but modern totalitarian rulers build mine fields and
erect barbed wire fences to keep them imprisoned.
In today's contest between free and unfree societies, education has

assumed great importance. The world is impressed with the achieve-
ment of Russia's schools which rapidly transformed an illiterate
peasantry into skillful masters of high-level technology. But Russia
is not the first unfree society to make use of universal public education
to overcome technical backwardness. Just so did autocratic Prussia at
the turn of the 19th century set out to overcome her industrial and
political inferiority vis-a-vis England and with results that should
give us pause. The position of England and Prussia a century ago
resembled the present-day position of our own country as against
Soviet Russia. England had a tremendous economic headstart because
the industrial revolution began there; we had a similar headstart in
the application of modern technology to mass production because we
were the first to apply it on a continental scale. During the better
part of the 19th century England was the richest nation on earth; we
took her place in the 20th century.
With no significant resources, no world trade to speak of, no overseas

empire Prussia rose to challenge England's world position; she
succeeded because she was better equipped to exploit the power poten-
tial inherent in modern science and technology. The foundation for
her success was laid at the time of Prussia's greatest national disaster,
the years when she lay prostrate under Napoleon's heel. A handful
of able and patriotic men set to work to overhaul the country's creaky
feudal system so that, rejuvenated, she might rise to power again.
Though none of them were professional educators they saw in a
reformed school system the key to industrial power, hence inevitably to
political power as well. In a few years they created a system of free,
universal elementary education and of inexpensive though first-rate
secondary and university education that soon became a model for the
entire Continent. •
Elementary schooling had been compulsory in Prussia since 1714;

energetic measures were now taken to establish enough schools to
make it truly universal. By 1825 virtually every child under 14 was at
school; by the 1880's the illiteracy rate was below 1 percent. Nominal
fees and scholarships made higher education available to the broad
middle class at a time when elsewhere, including the United States, it
was still a privilege of the rich. Prussia was ahead of everyone with
a tax-supported school system that produced the scientists and pro-
fessional men, the skilled workers and technicians essential to rapid
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scientific and technological progress. She overcame England's in-
dustrial headstart by means of her own educational headstart. Today
we observe ominous similar developments in the Soviet Union.
When critics of her inadequate educational facilities urged reform

on England, at first they made little impact. "Never did people believe
anything more firmly," wrote Matthew Arnold a century ago, "than 9
Englishmen out of 10 at the present day believe that our greatness and
welfare are proved by our being so very rich." Trevelyan comments
that "in a world so comfortable and prosperous, it was difficult for any
set of men to feel grievances very acutely." How contemporary these
sentiments seem to us. Yet how dangerous they proved then to be
and will prove to be for us if we also persist in them. Our reasoning
is faulty when we deduce superiority from wealth.
It has for some time been evident to every thoughtful American

that in education our competitive position vis-a-vis Russia and other
advanced countries is unsatisfactory. We will more readily locate
the causes of our scholastic inadequacies and bring about reform if
we divest ourselves of two interrelated illusions: (1) that in a democ-
racy people ipso facto do everything better (2) that education at
public expense is a special privilege of democratic citizenship and
quite alien to authoritarianism, the corollary illusion being that it was
we who pioneered universal education. The facts are quite otherwise
as we should speedily discover if we took the trouble to verify our
illusions.

Consider the indisputable fact that to live in unfreedom has been
the normal condition of mankind. Unfree men have produced better
art, literature, music, and architecture than have we in this great and
free country of ours they have made greater advances in science, as
well. Witness the large number of truly great scientists that came
out of Europe when almost everyone there still lived under authori-
tarian governments. In a recent speech, Dr. Killian remarked that
not since the Founding Fathers has this country produced a great crea-
tive mind in the field of political philosophy on the order of a Locke or
a Hobbes. Democracy is not a kind of magic that can be counted on
to bestow superiority automatically and without effort on our part.
We have not in the past been overly concerned at evidences of lack

of creativity in the higher realms of the mind or in culture since
we so obviously were more productive in material wealth arid had
found ways to spread this wealth to all our people. But it is now
evident that productivity in material goods is not confined to free
societies. What if Russia at some future date should outproduce us
in consumer goods as she now does in important categories of vitally
needed professional people and of highly complex technical items
such as space vehicles and moonshots? Would this invalidate the
case for democracy? No. Not unless we value freedom solely be-
cause it supplies us with more telephones, cars, and washing ma-
chines. "Freedom-loving people pay themselves a poor compliment
when they explain their devotion on the grounds that it is profitable,"
wrote Henry Wallich, member of President Eisenhower's Council of
Economic Advisers. "Freedom comes at a cost, not at a profit." It
requires effort and sacrifice. Each generation must earn it all over
again. It is not vouchsafed us Americans by divine providence.
Assuredly we realize it is a spiritual good, not a means to live in
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luxury, for would we not cherish it even if, conceivably, present-day
circumstances were reversed and we had to live on a modest scale
while the unfree subjects of some totalitarian state drowned in me-
chanical gadgets?
Freedom offers men immense opportunities to rise in their person-

alities, but it does not guarantee anything. It may, as Walt Whitman
thought, "provide a training school for making first-class men," but
not unless the making of first-class men is a national objective standing
well above accumulation of riches and pursuit of a good time. Until
sputnik shook our complacency we fondly believed that making first-
class men was the object of our costly school system. Except for a
few critics, Americans had no doubt that "ours were the best schools
in the world," hence presumably turned out the best kind of young
adults. Though most Americans have now shed this illusion they
are still convinced that education in a free society differs quintessen-
tially from education in an unfree socity, therefore one cannot com-
pare the two; moreover, that fact of political enslavement nullifies
whatever may be the scholastic achievements of a totalitarian or au-
thoritarian school system. This viewpoint plays into the hands of
people who have a vested interest in the educational status quo, and
delays reform. If we examine it, we shall find that it confuses two
aspects of education which, for lack of a better word, I will call politi-
cal and nonpolitical. Let me explain:
We educate our children in order to prepare them for life in adult

society. To do this well we must consider two facts of life: First,
the kind of competencies that are required by our society at its present
stage of cultural and technical development. Preparation for these
I call nonpolitical education as it is but marginally affected by forms
of government. Schools in societies at roughly equal cultural or
technical levels are therefore comparable.
The second fact of life is that all our children must be prepared to

meet the demands not only of private life, but also of public life. All
of them will grow up to exercise the precious right of self-government
and must be gotten ready to do so capably and conscientiously.
Montesquieu pointed out that while the operating principle in despoti-
cally ruled countries was fear, in democracies it is "the virtue of the
people and education is its source." By virtue he meant the classical
concept of "public virtue" which sums up all the qualities a citizen
must have to discharge the responsibilities of self-government. These
public virtues are not inborn. They must be nurtured by home, by
community, by the school. The school's part is to lay the intellectual
foundations for an understanding of what democracy means and what
it demands of citizens.

Obviously, there can be no comparison of political education between
free and unfree societies. However, the need to give our youth the
very best kind of political education is underlined by the fact that
schools in totalitarian countries do not merely indoctrinate. From
first grade through graduate university, every student is trained to give
a closely reasoned and logically persuasive argument in defense of his
political system. Few young Americans understand democracy well
enough to put up an effective counterargument. We saw in the case of
the Korean prisoners of war that for lack of such understanding it
was relatively easy for the Communists to confuse our men; so much

87237 0-412-9



126 PEACEFUL USES OF ATOMIC ENERGY

so that almost one-third committed what is technically called an act of
treason. In most cases they were brought to this not by torture but
by argument.
Our schools must, as a minimum objective, be made at least as good

in nonpolitical education as are schools in countries challenging us
politically or economically; additionally, they must be made good
enough in political education to insure that all our children grow into
mature citizens possessing the public virtues needed for the manage-
ment of a modern industrial democracy. We must bear in mind that
although political education is indispensable it supplements, it does
not substitute for nonpolitical education. If the latter is mediocre
the former will be adversely affected. If the former is neglected,
children may grow up to become voters who meddle stupidly with the
schools or do not support them with adequate funds. The two kinds
of education go together and both involve acquisition of a solid founda-
tion of knowledge in general or basic subjects.. There is a good deal of
overlapping, but the distinction should be kept in mind when we
evaluate our school system and plan how to improve it.
Our schools are doing an unsatisfactory job in nonpolitical as well

as in political education. For this we must assume the major part of
the blame. As citizens, we have no alibi when a public agency does
not do its work properly. But educational officialdom cannot be
absolved of responsibility for having committed a grievous error when
it imperiously cast out 700 years of educational experience which
countries of Western civilization had laboriously developed, in favor
of trying out an indigenous theory of progressive education running
counter to every proven and sound concept of what a school can and
should do.
Half a century ago we had the makings of a good school system,

though we still lagged behind Europe. We had established univer-
sal compulsory and free elementary education, the first State law
having been enacted in 1852 by Massachusetts, the last in 1920. Tax
support for free high schools received Supreme Court approval in
1874 in the Kalamazoo case. State colleges and universities began to
appear after the Civil War. The first American doctorate was granted
by Yale in 1861. We were establishing teacher training schools all
over the country—patterned largely after those of Prussia. Flex-
ner's epoch-making reports comparing medical education here and
abroad had started a rapid upgrading of our medical schools. Things
looked good. We were catching up with Europe. Moreover, we had
pioneered the splendid idea that education to the very top should be
made tuition free. What went wrong?
Why is the ideal of removing financial bars to the very top of the

educational ladder now better realized abroad than here? This ideal
is, alas, best realized in the Soviet Union. Not that we do not provide
schools, colleges, and universities galore; we do. Unfortunately, the
scholastic quality of the education they dispense is low. And, our
children put in so little class time per year that, measured by this one
criterion alone, our splendid education statistics become meaningless.
The American school year contains only about two-thirds of the
class time of a school year abroad. Moreover, the much higher pro-
fessional qualifications of European teachers, the better planned cur-
ricula, the greater emphasis on homework make it evident that 12

•
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American school years give a child no more formal schooling—often
less—than 8 years abroad. Eight years has been the minimum of com-
pulsory free education over most of Europe for a long time; the trend
is toward 9 years. In England, where the school year is shorter than
on the Continent the compulsory period is 10 years. This deflates our
claim that we are "the only Nation that educates all children"; it
renders ridiculous American education statistics claiming that some
25 percent of our students are in "higher" education compared to 5 or
6 percent abroad. European universities are not to be compared with
our colleges, but are the equivalent of our university graduate depart-
ments and professional schools of medicine, law, et cetera. We do
not have appreciably more students in these institutions than does
Europe, and we have fewer than Russia. Our high schools are not
equivalent to academic secondary schools in Europe but rather to their
lower secondary tracks. Education statistics that omit to factor in
scholastic achievements are pointless.
Where the professional educators, as well as the public, went wrong

was in focusing exclusively on education as a privilege which abroad,
so we believed, was reserved to the children of the high-born and the
rich, and which we were determined to give all our children. Know-
ing little about European education, we identified it with English edu-
cation at the time when she had not yet set up a national system of
public education. We have been so obsessed with the fact that a rela-
tively small percentage of Europeans complete the academic second-
ary school and attend the university that we have been oblivious of
the fact that higher education on the Continent has always been inex-
pensive—the equivalent of $20 per year for the academic secondary
school, $100 .for the university. Nowadays most advanced countries
abroad charge no school fees at all, and in some the university is free
also. It costs much less to become a physician in Europe than if one
attends private college and medical school in this country; about the
same if one goes to a State university. But because of low standards
in precollef.re education it takes 3 to 4 years longer before one can hang
up his shingle. True, more people rise from humble origins into the
professions in this country, but in part the reason surely is that there
is more room at the top of our social pyramid simply because most of
the people who came to this country were members of the lower middle
class; the rich and the well-born rarely emigrate.
Our determination that every child must get the same education,

at least during his first 12 schools year, is at the root of most of the
defects in our school system. We are apparently incapable of accept-
ing the incontrovertible fact that after the first few elementary grades
children's mental inequalities make any kind of genuine education
impossible if we force them to move in lockstep through the single-
track comprehensive school. This sort of school is a defective instru-
mentally; yet we cling to it because it looks so democratic.
European countries have had far more experience than we with

public education, and for quite some time most of them have sub-
scribed to the same ideal of making education to the very top accessi-
ble, free of charge or on scholarship. European countries do not
consider it undemocratic to provide parallel courses to accommodate
for differences in ability and educational objective; they start these
courses at the point where differences in motivation and intellectual
power appear, that is, as soon as aptitude for academic subjects, criti-
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cal judgment, ability to think in abstractions and to synthesize ideas
are required of the student. Abroad this occurs around age 11 to 12.
We have made a monstrous affair out of the European practice of
testing to discover which secondary track is best for the child, never
mentioning that there are several transfer points in their school sys-
tems which permit rectification of errors in placement. We reject all
this as "aristocratic" or "class" education—though for the most part
it is free—and we pride ourselves on our "mass" education, no matter
how little genuine education it contains. Eventually our brighter
children who want to prepare for careers requiring a foundation of
basic education must be given separate schooling. We consider it
more democratic that this should be at age 18 when college begins,
though this means robbing them of some 3 to 4 of their best learning
years. As a result, many who are qualified for a professional career
drop out. It also costs much money that could be puf to better use
than boring the bright for the sake of making things more equal for
the dull.
This is bad enough for the individual child. It is bad for the coun-

try as well; and here the comparison with other school systems must
be made. Modern industrial nations require roughly the same num-
ber of professionals, skilled workers, and technicians to keep abreast
of each other. Country A has a better educational system insofar as
nonpolitical education is concerned if it outproduces country B in
people having these necessary skills. The Russian school system is in
this respect better than ours because, among other things, its pupils
have a vocabulary of about 7,000 words in the fifth or sixth grade
while, according to the World Book of 1961, the average American
high school graduate has a vocabulary of but 3,000 to 5,000 words.
Even allowing for the difficulty of English spelling, this is a dis-

tressing situation. Russia outproduces us in scientists, linguists, and
many times over in all kinds of technicians; she graduates three times
as many engineers and results show they are pretty good.
Comparison is useful for it alerts us to our own deficiencies. A

country producing all the skilled people it needs will forge ahead of
a country with chronic shortagesin professionals and technicians. It
is foolish of us to deprecate Russian schools because Russians are un-
free subjects. It is equally foolish to continue one-track education or
make but grudging concessions to ability grouping by subject, when
European school systems have proved conclusively that every child—
below-average

' 
average, and above-average in mentality—can be edu-

cated better in homogeneous groupings.
Learning from others comes hard once the habit of feeling superior

has become firmly embedded. As Gore Vidal remarked in an article
in Life—
publicly no American politician can admit we have anything to learn from the
experiments of any other society. The ritual dialog between officeseeker and
electorate is one of mutual congratulation, and to suggest that perfection has
another home is treasonable.

I submit that one may deeply love one's country and be committed
with every fiber of one's being to democracy, yet perceive areas where
improvement is needed. The art, the technique, the skill of transmit-
ting knowledge from one generation to another has in it an element
of universality.
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The true greatness of a people does not consist in borrowing nothing from
others, but in borrowing from all what is good and in perfecting whatever is
appropriate.

So wrote Victor Cousin, a Frenchmen who in 1837 reported to his
countrymen on the school system of France's arch rival Prussia. He
urged them to adopt many of its features arguing that—

national rivalries or antipathies would here be completely out of place.

Our country's need for educated people is great. We must not
sacrifice it to our obsessive desire that children be spared the experi-
ence of discovering that some others are brighter than they. When
the progressive educationists took over our schools half a century
ago, they carried to fantastic extremes the egalitarianism that had
entered our educational thinking in the Jacksonian era. I have
time only to mention two of the progressive dogmas that have greatly
damaged our children and should be abandoned forthwith. The first
is the notion that schools should be replicas of adult society where
children learn by doing and where they have the democratic right to
choose what they wish to study. This has led to the abandonment of
carefully planned sequential study programs which build on what
has been learned in preceding years and—without gaps or wasteful
repetitions—lead to an ever deeper and broader knowledge of the
subjects that make up a liberal education. Instead, children are
allowed to nick and choose what they best like from dozens of sub-
jects. In its most extreme form this notion demotes the teacher to
a "resources person" who merely stands by to help if needed. This
dogma misconceives the meaning both of education and of democracy.
There is no analogy whatsoever between the education process and
the democratic process. A teacher has authority by reason of his
knowledge and skill; his task is to use this expertise to guide the
child's intellectual growth. Public officials have authority by reason
of having been voted into office; their task is to govern, not to edu-
cate us.
Another pernicious progressive notion is that democratic schools

must "educate the whole child," a euphemism for demanding the
school to take on the entire job of educating American youth. This
dogma springs from so excessive an egalitarianism as to come close
to totalitarianism. For there is implicit in it the intent to use the
school as a social agency, as a tax-supported instrumentality for equali-
zing differences in home backgrounds. This concept goes counter to
the very essence of a free society where individuals have the right
to shape their own lives and, during the minority of their children,
their children's lives. We may grant advocates of the "whole child"
dogma the virtue of generosity. But the idea, first of all, is imprac-
tical. The school has the child in its care for but one-sixth of his
waking hours. This does not even give enough time for the school
to do its primary job—the job no other person or agency can do and
for which the school must be made responsible. If some pupils have
defective homes and need supplementary teaching in matters ordinar-
ily left to the family, this should be taken care of afterhours. Other-
wise the rest of the children are shortchanged on genuine education.
Second, as the progressives have worked it out, whole-child education
means life adjustment, group adjustment. It produces the very oppo-
site of the autonomous, self-reliant, independently thinking citizen
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a free society must have to survive. The end product envisaged by
the progressives seem to be a new American type—"Group Adjusted
Man."
When public schools in a democracy intrude into areas reserved to

family guidance they begin to resemble schools in totalitarian coun-
tries where the ruler decides whether parents may share in educating
their children. If he wishes, the school may take up virtually all
the child's waking hours and usurp all of the instruction normally
reserved to the family. Regardless of parental wishes, it may under-
take to mold the child's character to whatever form •Russia's rulers
determine. The school participates actively in the creation of a new
Russian type—"Soviet Man."
These two progressive dogmas reveal complete misunderstanding

of what is the proper role of the school in a modern industrial nation
which is also a democracy. To pinpoint this role let us examine what
distinguishes education in a civilized society from education in a
primitive society. We shall find that it is precisely when life adjust-
ment and vocational training no longer adequately prepare children
for life that formal schooling becomes a necessity. It becomes a
necessity because children in civilized society must have their mental
capacities developed, and this the school alone can do.
Education in a primitive, preindustrial society is almost entirely

a matter of vocational and life-adjustment training. It is carried on
by amateur teachers—the child's parents, relatives, friends, and neigh-
bors of the family. Children learn by observation and by engaging
in activities rather than by being taught to think and reason. They
acquire the skills they will need in adult life by participating in
family and community tasks.

Primitive education is a kind of apprenticeship. The manners,
morals, and customs deemed essential by the community for family
and social relations are learned by precept and by following adult
example. Uncritical acceptance of the status quo is expected. Rarely
is the child given a rational explanation of the whys and wherefores
of the life he is being prepared for. Education centers on the con-
crete, on preparation for work and family life. In consequence the
child grows into an adult who is unfamiliar with abstract ideas, ex-
cept in the religious sphere, whose horizon is limited by what he
personally observes and who knows little of the world outside his
own community.
As a society advances culturally and technically, the number of peo-

ple leading such narrowly circumscribed lives decreases; for increas-
ingly larger segments of the population life adjustment and vocational
training therefore cease to be an adequate preparation for life. The
more civilized a country, the more need it has of people whose intellec-
tual faculties have been fully developed. Opportunities open up in the
professions, in government, industry, business, and administration. All
these require more knowledge and intellectual skill than the average
parent has the competence or time to give his child. Those who can
afford it hire experts, first tutors then school teachers, to take over the
care of the child's mental development. A point is eventually reached
where no child will be properly prepared for life if be has received
merely vocational and life-adjustment training. At this point public
school systems become a necessity. Otherwise not enough people with
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educated skills will be forthcoming. A modern industrial nation—
whatever its government—must educate all its children. Schools and
institutions of higher learning must be supported by taxes. But it
makes no sense whatsoever to support schools unless they concern them-
selves with the specific part of education that parents, being amateurs,
cannot themselves provide for their children.
A division of educational responsibility between family and school

evolved naturally and without conscious plan. In all other countries
of Western civilization the school took over where the family needed
the help of experts. The school's responsibility was primarily with
the child's intellectual development, some attention also being given to
physical training and to fostering appreciation of music, esthetics, and
art. Vocational training, as well as professional education, came only
after a firm foundation of basic education had been given to all chil-
dren. It was left to American professional educators to change all
this by encouraging the less able child to abandon basic studies in favor
of life adjustment and premature vocational training. In some ob-
scure way life adjustment and vocational training are supposed to
make for character training. Critics who urge the schools to concen-
trate on mental development are accused of wanting them to produce
characterless engineers and scientists. "We don't want to cross bridges
designed by an engineer without character"—blasts a recent publica-
tion of the U.S. Office of Education—"no matter how brainy he
might be."
A strange anti-intellectualism permeates our educational official-

dom. It reveals itself by comments such as the one made at a recent
conference of educators, meeting in the U.S. Office of Education: the
school, so they said, "never forgets that a democracy can rise no
higher than the level of its average citizen." Hence ability grouping
remains anathema in educationist circles though, under public pres-
sure and sputnik-inspired fear, some concessions are being made.
Scholastic standards are rising, but unfortunately at a snail's pace.
If we want to be competitive educationally with other advanced na-
tions we shall have to put an end to the substitution in our public
schools of life adjustment and vocational training for basic education.
Such courses as "How To Be Likable, Lovable, and Datable," how to
arrange a wedding, manage the family budget, and all the trivia so
dear to educational progressives, will have to be taught after hours,
if at all. The traditional division of educational responsibility be-
tween home and school must be restored. We have no reason to be-
lieve that American parents would refuse to undertake tasks custom-
arily performed by parents abroad, such as instructing their chil-
dren in religion, morals, and good manners, caring for their bodily
health and physical development, and exerting influence on the for-
mation of their character. Schools abroad assist the family in these
educational tasks but only, as it were, incidental to their own primary
tasks. For instance, the self-discipline required to master a course
of liberal studies is to some extent character building. Being intro-
duced by the school into the world of ideas involves learning about
moral concepts in great literature.
When schools give religious instruction, as is the rule abroad, the

religious concepts they teach may contribute to character formation.
In our own country church and state are separate and public schools
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are precluded from teaching religion. Moreover, children come from
such varied home backgrounds, with such different concepts of what
constitutes "good character," that public schools exceed their proper
function when they deliberately seek to mold the child's character.

Education, as I have stated, is essentially preparation for life. It,
is a process whereby adults guide the child toward intellectual, emo-
tional, and physical maturity by educing or bringing out his latent
potentialities. The specific function of the school as participant in
this process is to gather in the immature, ignorant child and, after a
given number of years, send him into the world a mature individual
who has learned how to use his mind, who has mastered the basic
knowledge he will need to function effectively in his particular so-
ciety. Life is now so complex that everyone has to meet contingencies
that cannot be foreseen, that must be dealt with by applying one's
knowledge and reasoning capacity rather than by following habit
and routine. Nor will anyone be assured of continuing employment
if all he has to offer is some specialized skill, for skills may become
obsolete overnight. Workers at the edge of literacy who lack a
good basic education are the first to be replaced and find it hardest
to learn a new skill. When they find themselves unemployable it can
be but scant consolation to them that as children they were granted
the "democratic" right to choose the wrong courses at school.
Nor are life adjustments and vocational training any sort of prep-

aration for democratic citizenship. When progressive educationists
thought that practical skills would prove more useful to the ma-
jority of our children they forgot that in a democracy all children
need the intellectual equipment appropriate to citizens in a democratic
republic. This can only be obtained through a liberal education. The
word "liberal" in this expression comes from the Latin "liberalis" and
means education that "benefits freemen."
I suggest that political education should consist of a carefully

planned course of studies in history, government, geography, eco-
nomics, and literature, continuing through elementary and secondary
school and designed to awaken youth to an appreciation of the value
of democracy and of its meaning. Children who are familiar with the
tragic story of mankind's long and bitter struggle for political free-
dom, so rarely crowned with success, are not likely to take their priv-
ileges for granted. They will recognize them for the priceless heri-
tage they are and wish to pass them on to future generations. These
studies also help youth shed the childish notion that one can go through
life demanding rights without recognizing the necessity of giving
something in return. A child takes his first step toward political
maturity when he understands that in the adult world "right and obli-
gation are correlative ideas." The next step is to rise above infantile
dreams that look upon government as a cow that magically produces
milk without being appropriately nourished. In reality all public
disbursements Come out of the pockets of the people. The account
will be balanced either in a fair and orderly way through taxes or in
a cruel and inequitable way through inflation.
The student will have attained full political maturity when he

realizes that he is personally responsible for making democracy work;
that he has no alibi if his country is badly governed; when he over-
comes the myopia that afflicts persons who are wholly centered on self;



PEACEFUL USES OF ATOMIC ENERGY 133

when he attains the long-range vision that lets him see that the na-
tional interest is part and parcel of his own personal interest. There
can be no real conflict between national and private interest when
sovereignty is vested in the people. Only badly educated voters will-
ingly turn their nation into a weak pressure group state.
Our schools are much concerned with developing democratic and

friendly attitudes in children and familiarizing them with parlia-
mentary procedure; this is all to the good. But it is even more im-
portant to develop in them an attitude combining firm devotion to
basic political principles, with flexibility toward means for attaining
them. If we want to preserve our political principles, we must pe-
riodically reexamine and bring up to date the machinery through
which these principles are put into effect.
Any program of political education for our children must keep in

mind that the "public virtues" we must nurture in American youth
are on the one hand self-reliance and independence of spirit, on the
other hand readiness to cooperate, to accept the verdict of the polls
and, if it goes against you, to act as a "loyal opposition." Central to
our concept of a free society is the autonomous individual who uses
government as a means whereby he joins with fellow citizens in the
pursuit of common ends. Government is not an alien "they" to him.
He cannot indulge in the luxury of blaming what "they" do, for
sovereignty is vested in him and it is he who has voted into office the
men who govern him. Nor should he fear or mistrust his government
for it is the only agency in his society over which he has effective con-
trol, and this is as true of Federal as of local or State government.
There should be no conflict in his mind between the dependence of gov-
ernment on his consent and the power of government to enforce the
law. He must obey the laws. If he deems them unjust, he is free
to combine with like-minded citizens and elect men who will change
bad laws. He must submit to being governed by persons who have
been entrusted with legislative, executive or judicial powers of gov-
ernment, but he reserves the right to scrutinize their performance and
to criticize it in public.
This right to scrutinize and criticize extends to all agencies of gov-

ernment, including tax-supported public schools and universities.
Educators sometimes forget that they are public officials, as when they
deride criticism or claim that only 'professional educators" have a
right to judge the performance of the school. In our free society no
public agency may demand to be exempt from public judgment. Were
this not so, our liberties would soon vanish. Citizens in free societies
safeguard their freedom in private life by their very participation in
public life. The people themselves are the guardians of their several
"inalienable" rights, each citizen being in truth the keeper of his
brother's liberties. The Nation's business is the business of every one
of us. It is our right and duty to talk on public issues after we have
examined them and thought about them to our best ability. Schools
that provide life or group adjustment instead of genuine education,
people and institutions who attempt to degrade free, self-determining
citizens into conforming "organization men" and vilify critics of the
status quo—whether they know it or not, they all are busily at work
eroding the very foundations of our free society.
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I am aware that the topic of my speech, "Education in a Free
Society," falls neither into your professional specialty nor into mine.
But it is a public issue of grave import and we are all citizens of a
democratic republic. Let me quote to you the famous remarks of
another citizen of a democratic republic—Rousseau. His justification
for writing "The Social Contract" makes a fitting conclusion:
I enter upon my task without proving the importance of the subject. I shall be

asked if I am a prince or a legislator, to write on politics. I answer that I am
neither, and that is why I do so. If I were a prince or a legislator, I should not
waste time in saying what wants doing; I should do it, or hold my peace.
As I was born a citizen of a free state, and a member of the sovereign, I feel

that, however feeble the influence my voice can have on public affairs, the right
of voting on them make it my duty to study them. And I am happy, when I
reflect upon government, to find my inquiries always furnish me with new rea-
sons for loving that of my own country.

Chairman HOLIFIELD. In concluding our meeting, I hope both you
and Dr. Seaborg will have a chance to shake hands with these young
people from California. I know they will consider it a great honor
and a great privilege.
Admiral RICKOVER. Thank you, sir.
Chairman HOLIFIELD. The meeting will now stand adjourned.
(Whereupon, at 11 :05 a.m., the committee adjourned.)



APPENDIXES

APPENDIX 1

( The following is an outline prepared by station KNXT, Los Angeles, of the
purpose and plan of a visit of a group of selected students from the Los
Angeles area to the Nation's Capital.)

" 'Tis education forms the common mind
Just as the twig is bent the tree's inclined."

—"Moral Essays," Alexander Pope.

THE PREMISE

American children need as much information as we can give them about the
philosophy and institutions upon which their way of life is founded at an age
when their receptivity is at one of its highest peaks.

Television can play a vital role in achieving this goal.

THE PLAN

With this thought in mind, KNXT has planned a unique and adventurous
approach to the challenge. On April 7, an entourage of 21, including 12 care-
fully selected children from the Los Angeles City school system, their teacher-
guide Robert Content and a KNXT camera crew, will leave International Air-
port for Washington, D.C. There, KNXT will record on film the week long
visit of the sixth graders to the institutions and monuments that tell the
story of America's heritage. Meetings also will be scheduled with key members
of government who are shaping the world's future.
The result: KNXT, the Los Angeles station which has given southern Cali-

fornians an outstanding lineup of public affairs programs throughout the years,
will broadcast 2-hour-long programs in prime time titled "For Which We Stand."

THE PURPOSE

To give 9 million southern Californians the opportunity to visit the Nation's
Capital through the eyes of 12 bright young people from this area.
To present a colorful and informative tour of the historical landmarks and

halls of Government activity.
To develop an even keener interest in our future by providing a firsthand view

of the traditions and documents which have guided our country.
To reawaken in Americans pride of heritage.

THE TOUR

KNXT film crews will capture the action and reaction of the 12 students to
questions posed by teacher-guide Robert Content at various points of interest
including:

Tomb of the Unknown 'Soldier Library of Congress
The Capitol Building The Supreme Court
Department of Justice The White House
The Smithsonian Lincoln Memorial
State Department Mount Vernon
National Archives Gettysburg

Meetings will also be scheduled with key members of Government who are
shaping the world's future.

135
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THE STUDENTS

"For Which We Stand" is being produced with the full cooperation of the
Los Angeles city schools. This system is responsible for the education of some
three-quarters of a million children and is made up of six districts. Two stu-
dents from each district, ranging in age from 11 to 12, have been selected for
the program based upon the following criteria: Each student will have a basic
understanding of democracy, experience in student government, maturity, and
a bent for leadership.
The students represent a balance of races, faiths, and economic groups.

THE GUIDE

Robert Myron Content is an elementary grade school teacher at the 153d
Street School in Gardena, Calif. "For Which We Stand" is the culmination of
his dream to teach children the meaning of democracy by his participation in
a significant project which will benefit millions.
In addition to his classroom activity, Content teaches a group of U.S. Navy

personnel each week and speaks frequently at civic, religious, and educational
meetings. He served as a pilot in the Naval Air Force during World War II
and currently holds a commission as lieutenant commander in the U.S. Navy
Air Force Reserve. Following his service career, the young educator worked
with the FBI in Washington for 2 years.
Content is a graduate of the University of California at Los Angeles and

earned his masters degree at the University of Southern California for his
thesis on "The Application of Democratic Principles to Student Self-Government."
Married to a former elementary grade school teacher, Content and his wife

have two daughters and a son.
THE AUDIENCE

In addition to two special hour-long programs presented on KNXT late this
spring, the station intends to make it possible for schools in southern Cali-
fornia and throughout the United States to have and use prints of "For Which
We Stand." Through this added endeavor, the station can continue to show
young Americans the lessons learned on this trip for years to come.

APPENDIX 2

REMARKS OF CONGRESSMAN MELVIN PRICE BEFORE THE CHICAGO PUBLIC SCHOOLS
STUDENT SCIENCE FAIR, APRIL 15, 1962, CHICAGO, ILL.

EDUCATION—A PROMISE AND AN OBLIGATION

I am happy to be here with you today at the close of this very successful
science fair.
It has been said that it was Mrs. O'Leary's cow which first set Chicago on

fire, literally and figuratively. I hope that this science fair has served some-
thing of the same purpose in firing your minds with a spirit of inquiry and
ambition.
This fair reflects the age of dynamic change. We live in an age in which

man seemingly has the ability to outdistance his dreams. Your challenge and
your responsibility as the young people who will shape the future is vast. No
generation of young Americans, in my opinion, has been faced with a more

far-reaching obligation.
I cannot emphasize enough that the key to satisfying your obligation is

education. It has been said that "human history becomes more and more a
race between education and catastrophe." The world's problems are grave

but its promise is unparalleled. Education provides the means to realize that
promise. I hope you will avail yourselves of it.
Just as you have your obligation, so does my generation have its duty to

provide you every possible opportunity for learning. This problem has been

one of my principal concerns as a Member of Congress. Over the past several

years, I have introduced legislation and appeared before committees of the

Congress to urge the enactment of laws providing scholarships for qualified

high school seniors and additional training for high school science and mathe-

matics teachers.
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My interest in improved education for our students grew out of a survey
I instituted back in 1955 and 1956 on the status of science and engineering edu-
cation and manpower in Soviet Russia. This was one of the first surveys of
Soviet education, and was quite an eyeopener as to the progress the Russians
had made. Unfortunately not much attention was paid to the Soviet challenge
in those days. It took the sputniks to shake the executive branch out of its
lethargy.

It is my continuing belief that only through additional educational efforts
can we win what has been called the cold war of the classrooms. In the long
run, you young people must provide the brains as well as the muscle of this
country—a vital resource which must be developed to its fullest capacity. I
will continue to press with everything in my command to achieve this objective.
In my 18 years in the Congress, I have been particularly concerned with one

special field of science—atomic energy. I have served as a member of the
iloint Congressional Committee on Atomic Energy since its creation, and have
also been serving as chairman of its Subcommittee on Research, Development,
and Radiation for the past 7 years.

Since this is my special field of competence, I would like to discuss with you
this afternoon some of the future prospects for this young science. Undoubt-
edly, some of you in this audience will play a role in making the dreams of
today the realities of tomorrow in atomic energy.
What lies ahead in atomic energy?
There was a time when a speaker could spend 3 or 4 minutes on this subject—

then sit down and enjoy his lunch and some good conversation. But times
have changed—the same subject has become so vast that a speaker must first
get over the hurdle of "where do I begin?"
The incredible advances in the peaceful applications of atomic energy in the

past few years indicate a future that is nothing short of extraordinary. Most

people lacking familiarity with the atomic energy business would be over-

whelmed at the multitude of new ways in which the atom is at work to better

our lives—they would be even more amazed at the developments which lie ahead.

I would now like to give just a few glimpses of specific areas in which I

believe in a decade or so will produce vast dividends for all mankind.

LIFE SCIENCES

It seems to me that in the area of the biological sciences we have perhaps

the most exciting atomic energy development of recent years.

In March 1961, the Subcommittee on Research, Development, and Radiation

held hearings on the applications of radioisotopes and radiation in life sciences.

We were truly impressed by the catalog of significant achievements described

by our witnesses.
Already, we find the peaceful atom at work in the diagnosis and treatment

of diseases, in the improvement of crops and agricultural practices, in the study

of basic life processes, and in man's continuing effort to conquer space.

But we don't have to talk in general terms. Let me give you a few examples

of developments in the life sciences which mean new hope for people suffering

from the most severe illnesses afflicting man.

Knifeless surgery

Take the case of a person suffering from a malignant or benign brain tumor.

Until recent times, the scalpel knife was the surgeon's best instrument for deal-

ings with this killer. But conventional surgery leaves sear tissue which fre-

quently affects the functioning of the brain seriously.

New techniques utilizing radiation now augment the surgeon's arsenal in deal-

ing with cancerous growths. The era of knifeless surgery may be before us.

The surgeon is now able to use, on a research basis, a heavy particle radiation

beam as a surgical scalpel to treat disease and also as a tool in studying brain

functions. This method may eliminate somewhat the hazard of scar tissue for-

mation—a threat which the surgeon faces when he uses conventional operative

procedures. Knifeless surgery through atomic energy is a very promising and

fascinating area in the life sciences.

Transplantation of tissue and organs

The possibility of replacing diseased human tissues and organs has long

fascinated the medical profession. Some progress has been made in this field,

but there is always the recurring problem of rejection—the biological phenomena
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of one body rejecting the transplanted organ or tissue of another body. This is
apparently clue to some type of immune response.
Through the use of radioisotope tracers, it has been shown that it is the recipi-

ent of the graft, and not the transplanted organ, which is responsible for this
rejection. Recent studies on humans have shown that the chances for suc-
cess in these grafting procedures are enhanced if an irradiation treatment is
performed on the recipient prior to the operation. It may well be that new
breakthroughs utilizing radiation techniques are just over the horizon in inecli-
cine's continuing effort to replace diseased tissues and organs.
Genetics
These are but a few specific illustrations of atomic energy's role in the life

sciences. An enormous fund of new knowledge in the field of genetics has been
acquired through the use of radioisotopes. Chances are that with the use of
radioactive tracers we may learn more about genetics in the next few years than
we did in all the years since Mendel did his first experiments with peas in the
19th century.

If you would like to learn more about this very interesting subject we would
be happy to send you copies of our hearings on the "Application of Radiation,
and Radioisotopes in the Life Sciences." Let me add that we would be happy
to forward any additional educational materials for your study developed by
the joint committee over the past several years.

HIGH ENERGY PHYSICS

I would like now to turn to the field of high energy physics. This is the new
frontier for probing into the innermost structure of matter.
In the early 1930's the first cyclotron was constructed by Dr. E. 0. Lawrence

of the University of California for a purported $25. Today we are building big
and costly machines called accelerators for millions of dollars and even hundreds
of millions of dollars.
The Stanford 2-mile linear accelerator was authorized by Congress last year

for construction. This machine will have an energy of 10 to 20 billion electron
volts, making it the highest energy electron machine in the world.
In authorizing the construction of the accelerator, the Congress was persuaded

by the view of many outstanding scientists that the greatest future opportunities
for real achievement in nuclear science are in high energy physics.
With the new Stanford accelerator, our scientists will have an extraordinary

research tool for probing the basic matter of the universe. For the first time,
it may be possible to "see" some of the most elemental particles, about whose
shape and behavior we can only now speculate. We will be able to test some
of our basic theories about energy and matter and pursue a myriad of similar
experiments.
At the Argonne National Laboratory one of the world's largest accelerators is

now under construction. It is called the zero gradient synchrotron and will
have a proton energy of 121/2 billion electron volts. Future breakthroughs in high
energy physics research may very well occur right here in Chicago.

ATOMIC POWER

In the field of atomic power we have come a long way since the first atomic
pile under the athletic stands at Stagg Stadium at the University of Chicago
in 1942. From that relatively crude apparatus we have witnessed a remarkable
march of progress—and we have only just begun.
Through the inspiration and great wisdom of such pioneers as Dr. Enrico

Fermi we have ushered in an age of developments which is unmatched in history.
Another pioneer, Dr. Walter Zinn, with others while here at Argonne in

Chicago, developed the EBR-1 (experimental boiling reactor), later constructed
at the AEC test station in Idaho. It produced the first electricity generated by
a nuclear reactor.

Admiral Rickover, the father of the nuclear Navy, was assisted by the Argonne
Laboratories on the conceptual design and engineering on the prototype atomic
reactor for the Nautilus submarine.
Further extension of this atomic power technology may be found in the Ship-

pingport reactor in Pennsylvania which has generated over a billion kilowatt-
hours of electrical power to date. It has been in operation over 4 years and
provides us confidence that atomic power truly will supplement coal and oil
plants in future years.
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The Dresden atomic powerplant at Morris, Ill., the Commonwealth Edison
plant, is another great advance in our peaceful applications of atomic energy.
It has a capacity of 180,000 kilowatts and will greatly enhance the future growth
of Illinois both from the standpoint of commerce and better living for us all.
If we push ahead in the atomic power program, I foresee a time in the very

near future when economic nuclear kilowatts will provide light, heat, and
power to homes, farms, and factories of the United States and, indeed, the
world.

FOOD IRRADIATION

The food irradiation program is another important application in the atoms-
for-peace program. Our objective here is to utilize the gamma rays coming
from radioactive cobalt and certain other radioisotopes to either sterilize or
pasteurize food products. Electron accelerators may also be used for certain
applications.
The Army Quartermaster Corps has placed emphasis on the sterilization of

foods. Among the assets of this program is the elimination of unwieldy and
difficult-to-maintain refrigeration units in the forward battle areas.
This would have a terrific impact on troop morale and more importantly,

would simplify problems of logistical support. Even more far reaching are
the implications of this program in underdeveloped countries where famine
is an ever-present threat. Food irradiation would simplify the process by
which richer countries could furnish food from their surplus pools to the
"have-not" nations as the emergency arises.
The Atomic Energy Commission has embarked on a food pasteurization pro-

gram. This differs from the Army's sterilization program in that the foods now
being studied will not receive as large a radiation dose for pasteurization. The
objectives of the AEC program are also quite different in that it is pointed to
more commercial applications. Fresh fish, clams, shrimp, fruits, and vegetables
are now being laboratory tested for their ultimate commercial marketing.
Freshly shucked clams, for example, have had their shelf-life extended about
four times the normal span. Here in Chicago many fresh foods not presently
available will move more freely into this city because of this marvelous new
technique. Local products in turn may be shipped to outlying areas.
Mobile irradiators may be moved from section to section of the country to

be used at the time crops are being harvested. The ultimate benefits of this
method may prove extremely valuable in many foreign countries where food
spoilage is a critical problem due to lack of transportation.
This technique will not replace refrigeration, but will serve as a complementary

method of-tocessing.

NUCLEAR SPACE APPLICATIONS

Another relatively new development, where we have just begun to scratch the
surface, is the use of radioisotopes and nuclear reactors as power sources—the
SNAP program. The word SNAP means Systems for Nuclear Auxiliary Power.
A heat source such as a radioisotope or reactor can produce electricity by use of
thermoelectric elements similar to the everyday thermocouple or by other
methods.
The Coast Guard and the Navy already have requirements for SNAP-powered

marker buoys, beacon lights and weather stations.
These marker buoys, beacon lights and weather stations are entirely unlike

the ones you and I are accustomed to. For example, the weather station powered
by a SNAP unit now in the Arctic can remain untended for about 2 years. The
era of the lighthouse of yesteryear is fast drawing to a close.
A SNAP unit has already powered the navigational system in a U.S. satellite.

The navigation system of the TRANSIT IV—A satellite, launched in June 1961,
was powered by a swan 41/2-pound atomic battery. It has worked, and is still
working, perfectly. The implications for the space program are tremendous be-
cause this 41/2-pound power source replaces some 8,000 pounds of dry batteries.
In an area where the relationship of weight to necessary thrust is so crucial,
the advent of SNAP presents a very bright promise.
The military and space applications of SNAP are just beginning to be tapped.

As our technology proceeds, new commercial applications will undoubtedly be
developed. When you consider that these SNAP units can utilize such isotopes
as strontium, cesium, promethium, and others which are separated from atomic
wastes, and which are the principal offenders in the waste disposal business, the
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byproduct benefits of SNAP become apparent. This is why radioisotopes have
been called the "atom's hidden asset." If we go full speed ahead in the develop-
ment of these power sources, we will begin to make a real dent in the ever-
growing waste disposal problem.

ROVER

When I was a boy living in East St. Louis, my parents would occasionally
take me on the train to visit Chicago. I thought that was a most tremendous
journey.
Someday when you are a little older you'll probably want to take a trip to

the moon. Certainly today's progress in space technology almost guarantees
you this opportunity.
If you want to go there and get back to earth I would recommend doing it

by means of atomic power. We call this Project Rover and it is being worked
on right now.
Atomic energy has a vital role to play in the exploration of outer space.

Chemically powered rocket engines can probably do the job of getting a few
people to the moon and back but, for really serious long-range interplanetary
exploration, nuclear propulsion is essential.
I am happy, therefore, to see work progressing in the AEC—NASA Rov'er

project, the program for nuclear rocket propulsion. Very generally, the Rover
engine is a nuclear reactor which can heat hydrogen, a very efficient fuel, to
a very high temperature. When the hydrogen is expelled, enormous thrust
results.

If we are to be the first nation in space, it is imperative that we push ahead
with the Rover program. I am convinced that Rover presents us with the
chance to leapfrog the Russian lead in chemical engines—per ounce of fuel,
Rover will give us millions of times the energy of a chemical fuel rocket.
At this stage of development, it is known that Rover will give us twice the
performance we can theoretically expect from chemical engines.
Thus, the future of atomic energy could not be more exciting—it covers the

range from new cures for the afflicted to the unlimited exploration of the universe.
If we are to realize this promise, much hard work lies ahead. It is my hope
that some of you will come forward to help with the task.
It is one thing to play a passive role in the future—to stand on the sidelines

and cheer the team. It is another thing to actively participate in the great
adventure which lies ahead.
This brings me to the theme on which I opened. The difference between

the cheerleader and the team member is, largely, a matter of education.
If you wish to participate, to play a role in any of the sciences whether it be
atomic energy, space technology or one of the myriad of new fields, you must
equip yourself for the task. At the very least, this means a sound foundation
In the basic sciences and mathematics.
These are the most important days and years of your lives. You must be

sure that you are properly preparing and applying yourselves while you are
now in high school. You may very well want to go on and specialize in
college in science and engineering if this is your heart's desire. Without the
needed foundation you may be disappointed.
If I may be permitted one last piece of "Dutch Uncle" advice—regardless

of the future you pursue, always keep your ambition one step ahead of your
achievement. This, in combination with a good education, is the surest road
to a fruitful career.

It has been a privilege to see your accomplishments this afternoon and a per.
sonal pleasure to talk with you.
Thank you.

APPENDIX 3

U.S. ATOMIC ENERGY COMMISSION,
Washington, D.C.

SNAP FACT SHEET

This tiny SNAP power generator orbited in the TRANSIT IV—B satellite is
the second atomic power device to be used in space. The first is providing power
to the TRANSIT IV—A satellite launched June 29, 1961, from Cape Canaveral.
Both devices are fueled with plutonium 238.
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SNAP ( Systems for Nuclear Auxiliary Power) is the AEC's program for the

development of compact, lightweight, reliable atomic electric devices for space-

craft and other uses. "TRANSIT" is a navigation satellite developed for the

U.S. Navy's Bureau of Naval Weapons by the Johns Hopkins Applied Physics

Laboratory, Howard County, Md., and is the first space system to use power

from SNAP.
The low-powered, lightweight, rugged, radioisotope-fueled thermoelectric gen-

ator converts directly into useful electric power the heat produced by radio-

isotope decay. It contains no moving parts.
The generator was developed for the U.S. Atomic Energy Commission by the

Nuclear Division of the Martin Co., Baltimore. The fuel core was loaded by

the Commission's Mound Laboratory, Miamisburg, Ohio, operated by the Mon-

santo Chemical Co: The Minnesota Mining & Manufacturing Co., St. Paul,

Minn., also participated in the project.
The tiny generator is roughly spherical in shape. It is approximatley 5 inches

in diameter and 51/2 inches high. Its housing is a copper shell with a white coat-

ing which increases the ability of the generator to rid itself of excess heat through

radiation in space and also cuts down the amount of heat energy absorbed from

the sun's rays. The radioisotopic fuel is contained in a rugged capsule in the

center of the sphere.
In the generator, the spontaneous decay of a tiny amount of radioactive

material (plutonium 238) generates heat in itself and in the containment block

surrounding it. Thermocouples convert this heat directly into electrical energy.

Since plutonium 238 has a "half-life" of about 90 years (i.e., its radioactivity

and therefore its heat generating capability will drop by 50 percent during that

period), the SNAP generator is theoretically capable of powering a space trans-

mitter and - instrumentation for decades; but the ultimate goal of an operational

TRANSIT satellite is only 5 years.
Plutonium 238 is being used as the heat source because of its relatively

long half-life, its extremely low gamma radiation levels and its high (thermal)

power density per gram of fuel associated with alpha-emitting isotope heat

sources. Plutonium 238 is the only available alpha emitter with a half-life

suitable for the 5-year design life of the TRANSIT unit. The cost of the gen-

erator without the fuel is $4,800.

ADVANTAGES OF RADIOISOTOPIC GENERATORS

The chief advantages of radioisotope-fueled generators for space use are their

small size, light weight, long life and reliability.
During a 5-year period the SNAP generator will supply many watt-hours of

electricity—far beyond the 6-month practical limit of the chemical battery-solar

cell combination in a space-borne system. Unlike solar cells, the operation of

SNAP generators does not depend on exposure to the sun, so that even a re-

chargeable storage battery system can be eliminated. The atomic power source

is also far less delicate than solar cells.

SAFETY CONSIDERATIONS

Plutonium 238 was selected as the fuel for the first SNAP space mission for

two basic reasons: (1) plutonium 238 is primarily an "alpha" emitter (the

least penetrating of the three types of radiation) so that the generator requires

no shielding at all (most of the energy of the alpha particles is used to produce

heat within the device) ; and (2) its relatively long half-life offers maximum

advantage over the other types of power supplies (the polonium 210 used in the

SNAP-3 unit has a half-life of less than 5 months, so that its power output

dropped off rapidly).
Isotopes with very long half-lives do not have a sufficient concentration of

alpha-emitting radioactivity to make them practical for lightweight isotopic

power sources.
Plutonium 238 is identical chemically to other isotopes of plutonium but its

atomic characteristics are quite different. For example, plutonium 238 cannot

support a chain reaction. Even in large masses it presents no danger of

atomic explosion. However, all forms of plutonium are poisonous if inhaled

or ingested by living organisms.
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DESCRIPTION OF SNAP SAFETY TESTS

The plutonium 238 fuel capsule for the SNAP device is designed to survivesafely launch pad accidents, including fire and explosion; to withstand Impact;and to burn up in the atmosphere when it ultimately reenters from orbit.Various realistic tests were run to prove out the adequacy of the designfeatures.
Studies of launch pad aborts show that if a fire results, the oxidizer fromthe booster will vaporize quickly, but a generator located in the wreckage couldbe subjected to the fire for about 15 minutes. A simulated missile fire testhas been conducted in connection with the SNAP generator program at AberdeenProving Ground, .Md. In this test, 8,500 pounds of kerosene and 6,000 poundsof aniline and nitric acid were ignited over a simulated missile structure whichheld five generator assemblies. Initial flash temperature reached 5,100° F.Temperatures varying from 1,200° F. to 2,600° F. were recorded over a 15-minuteperiod. All fuel capsules were retained in the generators and no detrimentaleffects on the fuel capsule were noted.
An explosion test using 1,650 pounds of TNT subjected SNAP generatorsand isotope containers to a shock pressure of 1,000 pounds per square inch.The core material was Haynes 25 alloy but similar cores were also constructedfrom graded aluminum for use in this test. Even the lowest grade aluminumcore maintained its mechanical integrity.
To test the abiilty of the plutonium 238-fueled SNAP generator to containIts radioisotope fuel if it should fall back to earth at maximum velocity aftera launching failure, two complete generators and one bare fuel capsule were im-pacted at maximum velocity against a granite target. The single bare capsulewas preheated in a furnace before impact. The capsules suffered some deforma-tion in this test but did not fracture. A capsule from one of the generatorswas pressure tested to 10,000 pounds per square inch after impact to furthertest its integrity.
Scale models of the complete generator and the fuel core were tested inplasma-arc tunnels at the General Electric Aeroscience Laboratory, Phila-delphia, to substantiate that on reentry from space the generator and fuelcore will burn up to very fine particles which will be dispersed harmlessly inthe stratosphere.

HISTORY OF SNAP PROGRAM 1

AEC's SNAP program includes the development of techniques, materials, andequipment required to apply to and advance the technology of atomic auxiliaryand propulsive electric power for space vehicles.
Under this program, compact atomic-electric power packages (conversionof fission or radioactive-decay heat to electricity) are being developed for usein satellites and space vehicles. The technologies and resources developed forspace power units are also being used in the development of atomic auxiliarypower systems for military and civilian land applications. Both radioisotOpe-powered and reactor-powered systems are under development.

DEVELOPMENT OF SNAP RADIOISOTOPE DEVICES

In March 1956 the AEC initiated a low level effort with the Nuclear Divisionof the Martin Cct., Baltimore, for the development of a radioisotope-fuel spacepower unit. After a year of studying the suitability and availability of po-tential radioisotope fuels—both waste fission products and, especially, irradiatedmaterials—cerium 144 was selected for use in the development program. Pow-erplant design specifications of 500 watts electrical for a 60-day mission lifewere established, and Thompson Products, Cleveland, was chosen under sub-contract to the Martin Co., to develop mercury turbogenerator equipment.The program was designated SNAP-1, and delivery of the first completed unitwas schedule for September 1959. Subsequently this program was discontinued.In addition to the SNAP-1 effort, several subcontracts were let under thebasic Martin Co. contract to develop advanced thermoelectric and thermionicheat-to-electricity conversion devices that could be used with radioisotope heatsources. This program was designated SNAP-3.

1In reading this and the following pages it may be helpful to keep in mind the fact thatthe SNAP numbering system uses odd numbers for devices employing radioisotopes(SNAP 1, etc.), and even numbers for devices employing reactors (SNAP 2, etc.).
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The SNAP-3 program was quick to yield results when the Minnesota Mining
& Manufacturing Co., delivered a complete thermoelectric generator to the
Martin Co. In December 1958. The generator was designed to receive polonium
210 fuel capsules to be furnished by AEC's Mound Laboratory, Miamisburg, Ohio.
Polonium 210, an alpha emitter, was used because it was suitable and readily
available. The Martin Co. assembled and tested the complete generator in early
January 1959, and delivered the unit to the Atomic Energy Commission. This
proof-of-principle demonstration device produced 2.5 watts with a half charge
of polonium 210 fuel. It was first introduced to the world by President Eisen-
hower on January 16, 1961, as the SNAP-3 "atomic battery."
Four prototype isotopic units fueled with strontium 90 are being developed

for the Coast Guard and the Navy for use in coastal navigational aids and
automatic weather stations. Each agency will receive 5-watt and 30-watt units.
Delivery began in October 1961, and will continue to next summer. The units
are designated SNAP-7 A, B, C, and D.
The SNAP radioisotope program has brought forth a whole new technology

of the use of radioisotopes as unique sources of compact, long-lived power. The
fuel form of the several possible fuel radioisotopes, the advanced energy con-
version techniques, the detailed study of generator designs, and the radiological
safety implications of the uses of these devices all contribute to a significant
new technology now available for application to space, as well as to land and
undersea uses. Applications pending or currently under development in the
SNAP radioisotope program include development of small power supplies for
the Project Transit satellite for the Navy, and for Project Surveyor (soft lunar
landing program) for the National Aeronautics and Space Administration.

DEVELOPMENT OF SNAP REACTORS

In the fall of 1955 the AEC asked industry to bid on the development of a
space reactor system for the Air Force's advanced satellite system. A concept
by the Atomics International, Canoga Park, Calif., was chosen in the spring
of 1956 and was designated the SNAP-2 program.
The SNAP-2 program for developing a 3-electrical-kilowatt unit has pro-

gressed to the point of testing a prototype reactor core at design power and
temperature conditions in a special test facility. Mercury vapor turbogenerator
conversion equipment is being developed by Thompson Ramo Woolridge, Inc.,

Cleveland, under contract to Atomics International.
An atomic-electric power system that must start up automatically and operate

unattended for a long period of time in space must have a completely automatic
control system. Insuring the high quality of performance required will be pos-

sible only through the conduct of ground tests. The tests for SNAP-2 are to

be conducted in an especially constructed $3 million facility called the SNAP

environmental test facility ( SETF) at Santa Susana, Calif., completed in 1960.

Design of this facility permits flexibility in testing fully automatic SNAP-2

systems. Provision is made for remote manipulations and for removal of all

radioactive components, including the reactor fuel elements.
Until January 1959 the 3-electrical-kilowatt SNAP-2 unit was the only space

atomic reactor auxiliary power system under development by the Atomic Energy

Commission. Since that time, two additional space power unit development

programs have been started based on the metal hydride reactor technology

developed under SNAP-2—SNAP--8 to develop a 30-electrical-kilowatt propul-

sive power unit and SNAP-10A to develop a 500-electrical-watt atomic auxili-

ary power unit.
SNAP-8 is being developed in conjunction with the National Aeronautics and

Space Administration. NASA is developing the power conversion equipment

and will accomplish the overall system integration. The NASA contractor for

this program is Aerojet-General Corp., Azusa, Calif.
The SNAP-8 program schedule includes the demonstration of a 90-day system

life by January 1964, and by the summer of 1965, a demonstration of the

operation for 10,000 hours of a complete system.
Conceptual design of a conduction-cooled 330-pound, 300-electrical-watt re-

actor system using thermoelectric conversion was completed in 1959 under
 a

program designated SNAP-10. In 1960 the program was redirected to develop

a more powerful convection-cooled system using the SNAP-2 reactor. 
This

unit, designated SNAP-10A, will be capable of producing 500 watts at a syst
em

weight of less than 750 pounds. SNAP-10A will fit the power and weight 
re-

quirements for an Air Force satellite system. This program is pointing 
toward

flight demonstration in early 1963.
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APPENDIX 4

[From the Christian Science Monitor, July 5, 1962]

DOCUMENTARY SHOWN IN PRIME EVENING VIEWING TIME

(By Kimmis Hendrick, chief of the western bureau of the Christian Science
Monitor)

Los ANGELES.—Thousands of Los Angeles area boys and girls are taking a 6,000-
mile field trip to Washington, D.C.—by television. This comes about because 12
of them, picked from each of the city school system's six elementary school dis-
tricts, recently took the actual trip as guests of Columbia Broadcasting System's
local television station KNXT.

All were sixth graders. They were chosen on the basis of their understand-
ing of democratic processes, their experience in student government, and their
flair for leadership.
They were flown to Washington by jet. They visited the White House, the

Supreme Court, the Capitol Building. They went to Mount Vernon. They
even saw President Kennedy and the Shah of Iran take off by helicopter for
Quantico, Va.

HOW PROJECT STARTED

On their return, the group went to Palm Desert, Calif., and talked over their
experience with Gen. Dwight D. Eisenhower. Their conversation with the
former President was filmed in the patio of the Eisenhowers' winter home.
KNXT not only arranged to give prime telecasting time for the story on

May 29 and June 6, with American Savings & Loan Association as sponsor,
but to release copies of the film for classroom use. Its title is, "For Which
We Stand."
This project got its start in the enthusiasm of elementary-school teacher,

Robert Content, for the idea that television could give west coast youngsters
the same closeup view of the U.S. Government at work that is often possible
for boys and girls who live near the Capitol.
KNXT saw Mr. Content's objective just as he did. Here was an opportunity

to make television serve civics in a vital way.
Robert D. Wood, vice president of CBS Television Stations Division and

general manager of KNXT, said right off that "American children need as much
information as we can give them about the philosophy and institutions upon
which their way of life is founded."
No better time, said Mr. Wood, than when boys and girls are at a high peak

of receptivity. And one of the best, everybody agreed, comes with the sixth
grade.
So KNXT arranged, with the hearty cooperation of the city schools, to have

Mr. Content hold a series of four weekly preparatory sessions for the boys and
girls who would take the trip.

BACKGROUNDS RANGE WIDELY

They represented a wide variety of backgrounds.
Claudia Bousman was graduated this June from Eagle Rock Elementary

School. Her father is a designer-illustrator for Quinn Martin Products at
Samuel Goldwyn Studios.
Cynthia Brady, who plays the violin, is president of the student council

at Micheltorena Street School. Her father is choirmaster and organist at All
Saints Episcopal Church in Beverly Hills and minister of music at First Bap-
tist Church, Los Angeles.
Rita Conklin goes to Bryson Avenue School in South Gate, where she sings

In the chorus and takes part in other student activities. She is a Campfire Girl.
Lisa Carl, who attends Windsor Hills School, is the daughter of two practicing

psychiatrists.
John Davis' father is a member of the technological staff of Space Technology

Laboratories, Inc. John attends Reseda Elementary School.
Michael Estrada is active in school politics at Eastman Avenue School and

plans to become a lawyer. His parents, natives of Los Angeles, have been
married for 31 years. Michael's father is employed with Master Body Works.
Stephen Formanek goes to Chatsworth Park School, is a Cub Scout, plays

the piano, and belongs to the Chatsworth Little League. His father, a native
of Czechoslovakia, is a research engineer at Rocketdyne.
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Norman Kado attends Amestoy Elementary School and goes to the Japanese
Langua School on Saturdays. His parents own and operate a wholesale
nursery.
Herbert Preston is a student at Arlington Heights School. He plays both

the piano and the trombone, plays in the school orchestra, sings in the chorus.
He wfints to be n scientist or a doctor.
Debera Smith, the oldest of five girls in a Mormon family, goes to Kester

Avende 6cnool, Van Nays, collects rocks, makes a hobby of reading biographies
of great American pioneers.
Wendy Steiner is the president of her sixth-grade class at Sherman Oaks

Elementary School. She spends her spare time studying ballet, ice skating,
painting., folk singing, reading Civil War history. She speaks Spanish fluently.
Her father has written the musical scores for many television shows and motion
pictures.

Alexander Weir goes to Paseo del Rey School, takes an active part in YMCA
programs, belongs to the Children of the American Revolution, plays Little
League baseball. His father is an engineer for Northrop Corp., Beverly Hills.

APPENDIX 5

BIBLIOGRAPHY

This bibliography is divided into four parts: The first part lists two items
which are publications of the AEC; the second part is an alphabetical listing
of books that should be of interest to a student of atomic energy; the third,
also listed alphabetically, has numbers following each item which indicate the
grade level necessary for the full appreciation of the subject; the fourth is a
list of publications of the Joint Committee and are available either at the
Office of the Joint Committee or the Superintendent of Documents, Government
Printing Office, Washington, D.C.

U.S. Atomic Energy Commission (Nuclear Technology Series). Atomic Energy
Facts. Washington, Government Printing Office. 1957. 216 pp. $2.
This volume is intended primarily as a source book for industrial manage-

ment; however, teachers, writers, and others interested in atomic energy
will find it useful for their purposes. This is one in a series of books spon-
sored by the AEC as a part of its industrial information program.

U.S. Atomic Energy Commission. Employment Opportunities in the Atomic
Energy Field. Washington, Bureau of Labor Statistics, U.S. Department of
Labor for the Division of Labor Relations, U.S. AEC, 1962. 48 pp. $0.50.

II

Asimov, Isaac, Inside the Atom. Abelard-Schuman Inc., 1956. 176 pp. illus.
$2.75. 56-5910.
Physics, Atomic Science. A famous scientist explains atomic energy in a

simplified manner beginning with the structure of matter and then building
up to atomic energy itself. The complex structure of the atom is explained
by comparisons in terms of objects in our everyday experience. The dia-
grams are very helpful in understanding the subject.

Atomic Industrial Forum and American Nuclear Society Conference, 1958.
Youth's Opportunities in the Atomic Industry. Available from Atomic In-
dustrial Forum, Inc., 3 East 54th St., New York 22, N.Y. 40 pp. $0.25.
This booklet is based on the proceedings of a conference attended by selected

high school students and a group of some 500 college and university students.
Besides a discussion of the need for trained manpower, it also includes sim-
ple explanations of nuclear technology and atomic energy applications.

Auerbach, Charlotte. Genetics in the Atomic Age. Fair Lawn, N.J., Essential
Books, 1956. 106 pp. $2.

Written by a biologist for nonbiologists, this book deals with mutation and
its connection with radiation and nuclear fission.

Bishop, Amass S. Project Sherwood: The U.S. Program in Controlled Fusion.
Addison-Wesley Pub. Co., 1958. x, 216 pp. illus. $6.50. 58-12602.
Atomic Science. A brief account of the development of the United States'

program in controlled thermonuclear reactions from its inception. Prepared

A
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at the request of the U.S. Atomic Energy Commission, the book is written
specifically for the layman.

Dean, Gordon. Report on the Atom. Alfred A. Knopf, 1934. xi, 321 pp., vi. illus.
$5. 53-6849.

Chemistry, Physics, Engineering, Atomic Science. The former chairman of
the Atomic Energy Commission writes what everyone should know about the
atomic energy program of the United States; fact that should be known if we
are to survive and handle ourselves wisely in the atomic age. About all that
most people know is that the program is big, costly, and complicated.

Fermi, Laura. Atoms in the Family: My Life With Enrico Fermi. Univ. of Chi-
cago Press, 1954. ix, 267 pp. illus. $4.75. 54-12114.
Physics, Atomic Science, Biography. The first atomic pile was erected in

a squash court at the University of Chicago by a small group working in great
secrecy. The leader was Enrico Fermi, Nobel Prize winner, and this book is a
story of his life as student, teacher, and finally as foremost research worker in
atomic physics. The informal, conversational narrative will interest even
those who have not been engrossed in the accomplishments of our atomic
age and its forecast for the future.

Gamow, George. Mr. Tompkins Explores the Atom. Cambridge Univ. Press,
1955. x, 97 pp. illus. $2.95. 44-3651.
Physics, Atomic Science. The development by our hero, Mr. Tompkins, of

what he believes to be a sure-win gambling system becomes the route for
understanding molecular motion, statistical fluctuations, and other phenomena.
Through an ingenious dream the hero becomes a valency electron in an atom
and has no partner, and through his weird experiences we understand just
what electrons are and how they behave. The story of a wood carver explains
the principle of the cyclotron, or atom-smasher.

Glasstone, Samuel. Sourcebook on Atomic Energy, Second Ed. Princeton, N.J.,
Van Nostrand, 1958. 641 pp. $4.40.
An extensive descriptive text covering the atomic energy field and particu-

larly the Government's nuclear energy program, prepared under the direction
of the AEC.

Hafstad, Lawrence R. Should You Be an Atomic Scientist? Available from New
York Life Insurance Co., 51 Madison Ave., New York 10, N.Y. 9 pp. Free.
Advice from an expert to those considering a career in nuclear science or

engineering.
Hecht, Selig. Explaining the Atom, Revised. New York, Viking, 1954. 237 pp.

$3.75.
A book for the general reader, tracing the course of atomic developments

from the basic concepts of matter to the release and utilization of atomic
energy.

Hughes, Donald J. On Nuclear Energy; Its Potential for Peaceful Uses. Cam-
bridge, Mass., Harvard Univ. Press, 1957. 263 pp. $4.75.
An Authoritative and interesting discussion of the history, fundamental

physics, and international aspects of nuclear energy.
McCue, J. J. G. The World of Atoms; An Introduction to Physical Science: New
York, Ronald Press, 1956. 659 pp. $6.50.
An introductory textbook on physical science for students not majoring in

science. The subject is developed historically, showing how present atomic
theories have been attained.

Mann, Martin. Peaceful Uses of Atomic Energy. New York, Studio Books, 1957.
175 pp. $4.50.
A general presentation, in the simplest terms, of the achievements of science

and industry in putting the atom to work for improving our living conditions,
Illustrated with over 100 photographs and drawings.
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National Academy of Sciences, The Biological Effects of Atomic Radiation; A
Report to the Public From a Study. Washington, National Academy of Sci-
ences, 1956. 40 pp. Free.

Scientific data for the layman on what science has learned about the effects
of atomic radiation on human beings. Contains brief summaries of the more
detailed reports of the six committees carrying out the investigation.

Reinfeld, Fred. Rays: Visible and Invisible. Sterling Pub. Co., Inc., 1958. 204
pp. illus. $3.50. 58-7611.
Physics, Atomic Science. Presents materials from leading scientific sources

for the person who wants to know the facts about radiation, radar, electronics,
television, nuclear activity, solar rays, gamma rays, cosmic rays, and all other
rays and waves.

Scientific American. Atomic Power. New York, Simon and Schuster, 1955.
180 pp. $1.
A collection of articles covering the fields of power reactors, resources, fuel

and fission products, economic and political aspects of atomic energy, radio-
biology, and the hydrogen bomb.

Stokley, James. The New World of the Atom. New York, Washburn, 1957.
288 pp. $5.50.

Authoritative background information for the general reader on the devel-
opment and uses of atomic power and the importance of international
cooperation.

III

NOTE.—Books marked (1) are comparatively simple and can be read by
students in the upper elementary grades and Junior high school. Books marked
(2) are suitable for the senior high school student. Titles bearing the designa-
tion (3) will appeal to the gifted senior high school student or to the college
undergraduate. The most difficult books are marked (4) and are primarily
suited for the professional specialist.

Alexander, Peter. Atomic Radiation and Life. Pelican A399, 1957. 239 pp.
illus. $0.95. 58-692.
Can atomic energy be successfully utilized without endangering human

health? (3)
Braithwaite, R. B. Scientific Explanation. Harper TB515, 160. 374 pp. $1.85.

Theory, probability, and law in science. (4)
Calder, Ritchie. Science in Our Lives. Signet Key Ks320, 1955. 192 pp. $0.35.
55-213.
The impact of modern science on human affairs. (2)

Campbell, Norman. What Is Science? Dover S43, 1952. 186 pp. $1.25.
53-6948.
An introduction to the nature of scientific thought. (3)

Gamow, George. One, Two, Three . . . Infinity. Mentor MD97, 1953. 318 pp.
illus. $0.50. 47-31115.

Scientific concepts presented with authority and wit. (2)
Jeans, James. The Growth of Physical Science. Premier d70, 1958. 320 pp.

illus. $0.50. 51-10028.
Mathematics, physics, chemistry, and astronomy from the Egyptians to the

present day. (3)
Scientific American, Editors of. Atomic Power. Simon and Schuster, 1955.
180 pp. illus. $1.45. 55-12530.

Articles on the constructive uses of energy liberated from the atomic
nucleus. (3)
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IV

JCAE MEMBERSHIP, PUBLICATIONS, AND COMMITTEE PRINT, JANUARY. OTHER

PERTINENT INFORMATION THROUGH THE 87TH CONGRESS, 1ST SESSION

NOTE.—The following references are taken from the above Joint Committee on
Atomic Energy publication.

Physical Research Program as It Relates to the Field of Atomic Energy.'
Hearings ( Subcommittee on Research and Development), February 3, 4, 5,
6, 7, 10, 11, 13, and 14, 1958 ($2.25).'

Report of Subcommittee on Research and Development, Committee print,
August 1958.1

Index to hearings ($0.20).1
Fallout from Nuclear Weapons Tests.

Hearings, May 5, 6, 7, and 8 (vol. 1, $2.75; vol. 2, $2.75 ; vol. 3, $1.75).
Summary-Analysis of Hearings, August 1958. ($0.15) .2
Vol. 4. Index to hearings ($0.25).

Frontiers in Atomic Energy Research, March 1959.
Hearings, March 22,23, 24, and 25 ($1).
Summary-Analysis of Hearings, August 1959 ($0.15).2

Future Role of the AEC Laboratories. Committee print, October 1959 ($0.65).2
Radiation Protection Criteria and Standards: Their Basis and Use.

Committee print, May 1959. Selected Materials ($3.25) .2
Hearings, May 24, 25, 26, and 31, and June 1, 2, and 3, 1959 ($2.25).
Summary-Analysis of Hearings, October 1959 ($0.25).

High Energy Physics Program and the Proposed Stanford Linear Electron Ac-
celerator Project: Background Information. Report to the Joint Committee
on Atomic Energy.

Radioisotopes and Radiation in the Life Sciences.
Hearings, March 27, 28, 29, and 30, 1961 ($1.50).
Summary-Analysis, June 1961 ($0.15).

1 Available only at the office of the Joint Committee on Atomic Energy.
2 Available only at the Government Printing Office.
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