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IOWA 
THE TALL CORN STATE 

The accompanying illustration presents one picture of how 
atomic energy can be put to useful purpose. 

Radioactive carbon (carbon 14) is widely used in research 
on plant and animal physiology. Here the radioactive carbon 
is incorporated into the carbon dioxide atmosphere in which 
the plant is growing. Through photosynthesis, the process by 
which plants convert carbon dioxide and water into food, the 
radioactive carbon takes the place of ordinary carbon in 
starches and sugars produced by the plant. When fed to 
animals, food labeled with radioactive carbon may be traced 
through the digestive process into the blood, muscle and bone. 
In this way scientists are able to analyze the most complicated 
organic processes. 
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FOREWORD 

The atomic era is upon us! We cannot overlook it, even if we 
desired to do so. Its influence upon our lives will be enormous. 
We must prepare to live, and to live peaceably with the atom. 
The position of those who have prepared the Iowa Plan is that 
there is hope and a bright future if Americans accept the 
challenge which atomic energy offers. To quote from a portion 
of this first publication: "People make atomic bombs: people 
decide how atomic energy is used. The atom itself exercises 
no moral judgment. Only people do. The most important thing 
about the atom is not the atom, but people!" 

The advent of atomic energy unfolds a number of possibili­
ties for expanded inst'ruction in elementary, secondary, college 
and adult education. The following publications have been pro­
duced by the Iowa Department of Public Instruction as guides, 
and it is hoped that this assistance may be useful to citizens 
of numerous age groups. 

JESSIE M. PARKER 
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INTRODUCTION 

Atomic energy is here to stay. In fact atomic energy de­
velopment in the United States is now more than t en years old. 
It was in the last week of January, 1939, that the phenomenon 
of nucleal' fi ssion was first confirmed in the United States. The 
release of atomic energy poses a number of problems, both 
physical and political. The physical and political problems are 
inseparable. What we do in one direction determines la r gely 
what must be done in the other. The · American ci tizen does 
not .approve of being stampeded into action through an "or 
else" attitude. He chooses inst ead to accept a sane and rational 
position and to work toward more lasting results than those 
achieved by fear-driven impulses. This opens all avenues for 
ed ucation. The American people need atomic literacy quickly . 
They need to know about the price which might be paid if they 
make wrong choices. They must be aware of the fact that it 
is up to th em as to whether atomic energy will make their 
lives better or destroy them. Our democracy exists upon a 
sound judgment of its con stituency. Education commands a 
high posit ion in th.e survival of a race living within the atomic 
ag e. The facts of atomic energy can be g rasped by most people. 
The Atomic Energy Commission branded the practice of keep­
ing the public in the dark about atomic energy a s "plain non­
sense and dangerous nonsense, dangerous to cherished Ameri­
can institutions and for that reason dangerous to genuine 
national security." 

The Department of Public Instruction, through the early 
enco uragement of Mr. Robert Blakely, now of the St. Loui s 
Star T elegram, has attempted to spearhead educational activity 
about atomic energy from a state level. Four committ ees have 
been organized to evaluate existing material s and to prepare 
addi t ional materials, on various levels, from elem entary throug h 
adult education. The final approval of their work has been 
left in the hands of a central planning committee. The names 
of all committee members appear elsewher e in thi s first publi-
cation . ' 

Thi s " Iowa Plan for Atomic Energy Education" is presented 
to teachers, f uture teachers, college students, high school and 
elementary students, and the lay public of Iowa with a most 
sincer e desire that it may help remove fears and may assist 
in pointing the way toward a sensible and sane consideration 
of what American citizens can and should know and do about 
atomic energy. 

The Department of Publi c Instruction is indebt ed to the 
many committee m embers listed elsewher e in this bulletin for 
their efforts and to others who served on our original planning 
committees. 

G. E . HOLMES, General Chairman 

BASIC ASSUMPTIONS IN THINKING AND PLANNING 
IN AN ATOMIC AGE 

We now live in the atomic age. Adj ustments are necessary. The following assumptions are basic to our thinking and planning 
for the future. 

The advent of atomic energy is sure to influence our lives 
f r om now on. 

People make atomic bombs; people decide how atomic en­
ergy is used. The atom itself exercises no moral judgment. 
Only people do. The most impor tant thing about the atom is 
not the atom, but people ! 

Atomic energy has been used a s a weapon of war, but it 
a lso holds promise of great benefits to mank ind. In other worrls 
it is neither good nor bad. 

The tasks in atomic energy will involve more than our own 
generation. · 

Peace in the atomic a ge is a scientifi c n ecessity, not just a 
human desire. 

Our democr·acy is fo unded upon a belief that, when people 
are honestly and clearly informed, their conscience a nd common 
sense will carry them safely throug h. 

The elementary facts of atomic energy can be grasped by 
most people. 

The scientific m ethod is not a myst ery, b ut simply a way 
of thinking about things a round us. 

Today we need raw materials of atomic energy education. 
The basic infor mation needed is neither secret nor difficult to 
secure. 

A general under standing of the physical a spects of atomic 
energy will ass ist us in projecting our soci.a l a nd political plans. 

Physical science and social science must move hand in ha nd 
in solving our world problems f rom now on. 

Any effort to establish atomic ener gy education in school 
must include a total program. All pupils must know about the 
phenomenon as soon a s they are old enough to grasp th e facts , 
a nd must continue to keep informed on th e subject. 

-9 -



HISTORICAL DEVELOPMENT OF ATOMIC SCIENCE 

To those who are interested in the historical development of atomic science the following data are presented. Effort has been 
made to g ive a brief chronology herein with a view toward introducing historically the discoveries in atomic science leading to our 

present da y. 

From the date of the earliest recorded ideas of science until 
the last quarter of the eighteenth century matter was little 
understood. Its nature and even its mass were supposedly sub­
ject to large changes without any explanation. 

The discovery of oxygen by Priestley in 1774 and the publi­
cation of Lavoisier's theory of combustion in 1777 laid the 
foundations for modern chemistry. 

In 1808 Dalton published his atomic theory based on ex­
perimental evidence. Thi s crystallized speculations which had 
been made by several philosophers at intervals during the 
centuries which had elapsed since 400 B. C. when an atomic 
theory was promulgated by Democritus. Light and heat were 
classed as elements by Lavoisier. 

About 1860 Cannizzaro's restatement of Avogadro's hypo­
thesis at Karlsruhe led to final clarification of the ideas, de­
noted by molecule, atom and equivalent. 

In 1871 Mendeleeff published a periodic table of the elements 
containing 63 of the elements now recognized though some were 
not arranged in the correct order. This table was arranged 
according to atomic weights and presupposed indestructible 
atoms whose most characteristic property was the same weight 
for all atoms of the same element. (Men 100 years old now, 
could have been college graduates in 1871). 

From 1895 to 1912 J. J. Thomson, R. A. Millikan and others 
showed that negative electricity was composed of unit charges 
(electrons). · 

From 1902 to 1913 the idea that the atom of each element 
consisted of a small dense nucleus surrounded by electrons 
revolving as planets was proposed and establi shed by Lewis, 
Rutherford, Bohr, and others. 

The chemical properties of the atoms are determined by 
the number and arrangement of the planetary electrons. 

Between 1896 (the discovery of radioactivity by Becquerel 
and the Curies) and 1920, it was shown that many atomic nuclei 
were breaking into pieces, and that the pieces were common 
to a ll elements and few in number. 

Three series (headed by Uranium, Actinium, and Thorium) 
spontaneously produce more than forty kinds of atoms belong­
ing to twelve different elements. 

Since a lpha particles (nuclei of helium atoms) and beta 
particles (electrons) are the material particles g iven off by 
natural radioactivity, these particles were first supposed to be 
the building material for nuclei. 

By 1932 protons (mass about one unit bearing a unit posi­
tive charge) and neutrons (mass about one unit with no charge) 
were considered the principal fundamental particles in a nuc­
leus. 

The number of protons in a nucleus determines the number 
of planetary electrons, therefore the chemical properties and 
element to which it is assigned. 

The number of neutrons associated with the protons in a 
nucleus determines the stability against radioactivity, and helps 
in determining the atomic weight. 

Since different numbers of neutrons can be present in nuclei 
containing the same number of protons, atoms of different 
weights and stabiliti es can belong to the same element (iso­
topes). 

Between 1919 and 1934 it was shown that a high fraction 
of the supposedly stable atomic nuclei could be either broken 
into pieces or caused to become radioactive and decompose later 
by subjecting them to high concentrations of energy, such as 
rapidly moving particles or extremely short X-rays. 

In 1934 Fermi found that s lowly moving neutrons could 
enter the nuclei of many atoms and cause them to disintegrate 
often with the evolution of much energy. 

In 1906 Einstein had suggested that matter and energy 
could be converted into each other and that the equation 
E=mc2 expressed the relationship between matter and energy. 
E is energy in ergs, m the mass in grams and c the velocity 
of light in centimeters per second or 3 x 1010. 

Careful determinations of the energies evolved, and of the 
masses of the original nuclei and of the resultant nuclei showed 
that Einstein's equation is true. Mass disappeared when energy 
appeared and in the estimated amounts. 

It was well known that atoms of intermediate atomic num­
bers and weights weighed less for each proton and neutron 
than the elements of large atomic numbers and weights. 

If heavy atoms like uranium (atomic number 92, atomic 
weight 235) decompose by fission to form krypton (atomic 
!)umber 36, atomic weight 84) and barium (atomic number 56, 
atomi.c weight 138), the two new atomic numbers require all 
of the 92 protons found in uranium nuclei; but the sum of the 
atomic weights is 222 which is 13 less than the original weight, 
235. One might expect to find 13 free neutrons but other 
changes use a large fraction of the neutrons. The exact number 
of free neutrons is not published but is near 3. 
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SALIENT SCIENTIFIC FACTS ABOUT ATOMIC ENERGY 

In the ·following pages an attempt has been made to unfold some of the bas ic fact· of atomic cience step by step. This collec­
tion of scientific facts should help to answer some of the most common ques tions about atomic energy. 

All elements are composed of tiny p ieces called atoms. 

Each atom is like a small solar. system and can be divided 
into smaller pieces. 

A n electron is a unit charge of negative electricity. In 
atoms, electrons travel around the positively charged nucleus 
at relatively great distances and move at high speeds. 

Protons and neutrons make up the nucleus of an atom. 

Ninety-two elements occur naturally in the earth. A few 
additional ones have been artifically made. These e l eme nt s 
differ only in the way their atoms are put together-not in the 
bas ic particles of which the atoms are composed. 

Atomic number refers to the number of electrons or protons 
each atom possesses. 

Atomic weight is the ratio (approximately) of the weight 
of one of the element's atoms to the weight of the hydrogen 
atom. Hydrogen is our lig htest element. Its atoms each have 
one proton and 0!1e electron, but no neutrons. 

The nucleus of each atom has the sam e number of protons 
withi n it as there are electrons outside of it. This keeps the 
atom in electrical balance. 

It is a neutron bullet from the outside which causes the 
nucleus to disrupt or fission. The neutron has a mass of 1 and 
carries no charge and, thus, can readily penetrate the positive­
ly charged atomic core. 

Atoms having in their nuclei the same number of protons, 
but with a slig ht difference in the number of neutrons, are 
called isotopes. That is, atoms of a g iven element which differ 
in weight are called isotopes. 

The word "isotopes" means "same place" in the periodic 
table of the chemical elem~nts. I sotopes of an element have 
the same chemical properties. 

In nature certain kinds of atoms, for example, those of 
radium, uranium and thorium, are breaking up naturally. This 
disintegration is called r-adioactivity. 

Uranium 235 and plutonium atoms, when bombarded by 
neutrons, will split into approximately eq ual fragments. Thi s 
is ca lled nuclear fission. 

This splitting or fission releases vast amounts of energy. 
If fiss ion can be made self-sustaining, as in a "chain· reaction," 
it i possible to obtain usable energy. 

The key to the self-sustaining release of energy is the neu­
tron. The normal uranium nucleus contains 92 protons and 146 
neutrons. 92 + 146 =23d. Uranium 238 is th e most common 
uran ium · isotope. Two other uranium isotopes are U-235 (92 
protons and 143 neutrons) and U-234 (92 proto n s and 142 
neutrons). 

Uranium 238 does not plit. It captures neutrons and be­
comes uranium 239. 

High speed neutrons are r eleased when the atoms of uranium 
235 split in two- about one to three neutrons to each split atom. 

' 

This proces of fiss ion in uranium 235 can, under proper 
co ndi tions, set up a cha in reaction. 

A chain reaction is not p o s s ib I e in a s mall amount of 
uranium. The critical mass is the amount of uranium large 
enough to keep the chain reaction going. 

The multiplication factor is the average number of neutrons 
released from a fissioning atom which are effective in blasting 
new atoms. For instance, if for every atom which is blasted 
apart, one of the released n eutrons blasts another atom apart, 
the multipli cation factor i s one. 

The size or mass of fissionable material which gives a multi­
plication factor of 1.00 is called the critical mass. A multipli­
cation factor of 1.00 or better is needed to sustain a chain 
reaction. 

An atomic explosion involves the sudden ·bringing togethe1· 
of separate chunks of fissionable material, thus exceeding the 
cri tical mass and inducing a chain reaction. 

The "secret" about an atom bomb is not a scientific secret. 
It is a t echnical or eng ineering secret. It involves processes, 
not principles. 

Other countri es can make bombs. 

An atomic pile reactor is simply enough uranium or plu­
tonium arranged with purified carbon to reach the critical size 
or mass. The carbon is put into the pile to slow down the 
neutrons. Control rods of neutron-absorbing material are used 
to regulate the speed of the chain reaction occurring in the pile. 

Slow neutrons are mo1'e' effective in producing fission than 
speedy ones. 

An atomic pile co n s i sti n g of uranium 238 mixed with 
uranium 235 can be used to produce plutonium. 

Plutonium, atomic #94, mass 239, is fissionable like uranium 
235. 

Most uranium is th e non-fi ssionable 238 inst ead of 235, but 
uranium 238 can be changed into plutonium, which is fission­
able. 

When uranium 238 i s converted into plutonium, the radio­
activity and heat are . tremendous. Large plants have to be 
located in fairly isolated places for the sake of safety, also 
where enough running water can assist in cooling the pile. 

Deuterium or hydrogen bombs recently discussed have no 
critical mass. In theory they can be any size whatever. 

Einstein's theory states that the amount of energy produced 
when any material is converted into its energy form is equal 
to th e mass of that material times the square of the speed of 
li g ht. The formula is E = mc2. 

In any atomic fission process, there is a loss of mass. Thi s 
mass i changed into energy. 

The peaceful u ·es we may expect from atomic energy are 
in two fields. One is power; the other involves the use of radio­
active isotopes. These isotopes are made in th e atomic p il e. 

- 11-



SOCIAL ASPECTS OF ATOMIC ENERGY: 
PROBLEMS TO THINK ABOUT 

The rapid development of science and technology in the past has always created social problems. With the advent of atomic 
energy and the atomic bomb many of these social problems have been intens ified and new critical ones have been created. Below 

are presented so me social and political problems to think about: 

The discovery of atomic energy led to the enactment of the 
Atomic Energy Act of 1946, the provi s ions of which are truly 
an experiment in government. 

It also led to the estab li shment of the United Nations 
Atomic Energy Commission, seek ing a world plan for the con-
trol of atomic energy. -

The Baruch proposals for the international control of atomic 
energy and the Soviet counter proposals sho uld be of interest 
and should be studied by all Americans. 

In 1948 the negot:ations to control atomic energy on an 
international scale virtually collapsed. Will they be resumed? 

The prediction by the A. E. C. that industrial power from 
atomic energy is a possibility in 10-20 years means that our 
ways of living will be changed. 

The uses of radioactive substances in the study and treat­
ment of diseases increase. 

The employment of radioactive tracers in the understand­
il1g of the life processes of plants and animals promises a 
brighter future for us. 

The use of radioactive isotopes in industry and research 
is resulting in new and better products. 

The problem of the redistribution of our population and 
industry resulting from the possible use of the atomic bomb 
poses a problem never before experienced. 

The threat of war will affect city planning. 

Will there be a reali gnment of international powers? And 
what about the relation of small powers to big powers? 

Military and civilian defense measures against the atomic 
bomb under threat of war become a real n eed. 

The problem of One World looms larger than ever before. 

The relation of national sovereignty to a possible inter­
national authority must be seriously considered. 

The problem of public vs. private control of atomic energy 
for industrial purposes presents itself. 

The problem of civilian vs. military co ntrol of atomic 
energy, especially as related to atomic weapons, is still with 
us. 

The role of the small entrepreneur in relation to big in­
dustry in the industrial use of atomic energy warrants close 
study. 

The impact of an atomic world on our basic socio-ethical 
values commands attention. 

Secrecy in atomic science, affecting as it does our demo­
cratic tradition of free discussion and exchange of information, 
will continue to be a major problem. 

SOME EDUCATIONAL IMPLICATIONS 

In a democracy the important public decisions cannot be 
left to any one man or to a handful of men. They must be 
the decisions of the public at large. That is why education is 
so important and why we must have faith in the judgment of 
the people as a whole. In reaching decisions about atomic 
energy, the American people has at stake its whole future 
and the future prospects of many peoples in many lands. 

This committee has from the beginning based its work on 
the assumption that a program of sound education on atomic 
energy must rest on a calm and objective consideration of 
atomic energy as a permanent and important part of our life 
and that this program of education can be most successfully 
carried out through the existing educational agencies. On this 
basis the committee has provided a program for all ages and 
levels of maturity. Following sections are, therefore, devoted 
to the information that will be understood by pupils in the 
elementary and secondary schools, by college students and by 
the adult population. 

The average citizen has an obligation to understand this 
newly discovered force, but the obligation for its understand­
ing rests even more heavily upon the teachers in our schools. 
In the final analysis, it is these teachers, to a great extent, who 
interpret our civili zation to succeeding generations and who 
are in the best position to make a ll of the people understand 
the implications of this new found force. Despite the fact that 
there may be some aspects of the subject that he does not 
understand, the teacher must not take the attitude that this 

new force is so difficult that it would be futile for him to strive 
for comprehension. Neither can the teacher afford to consider 
this matter as one of the numerous demands made upon his 
class time. The teacher must constantly reach decisions about 
what can be omitted in order to make room for more significant 
subject matter and certainly the teacher will need to make 
such decisions with respect to the curriculum in order to in­
clude material on atomic energy. 

To aid the teacher in promoting this education, the admini­
strator needs to be constantly alert to providing materials for 
instruction so that the teacher will not need to spend time 
which might otherwise be devoted to instruction in finding 
suitable materials or information from which suitable materials 
c n be devised. Most colleges will have an adequate supply 
of materials in their libraries, but in the public schools particu­
larly, it is important that principals and superintendents see 
that such materials are on hand. 

Certainly atomic energy is here to stay and as David 
Lilienthal has said, "Nobody can take it out of your life. Like 
the sun or the tides or the law of gravity, it is there and it 
affects you. The discovery of the release of nuclear energy is 
so important, so fundamental that the country will be wary 
of those who seek to treat it as just another weapon, just 
another invention. Here is a process that affects everything 
that we as human beings are concerned with: education, health, 
agriculture, industry, war- and peace." 
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WHAT IS THE IOWA ELEMENTARY SCHOOL PROGRAM 
IN ATOMIC ENERGY? 

The Elementary School Production Committee has prepared 
a Source Book for use by t ea cher s in the elementary and junior 
high school. The use of thi s Source Book will depend upon a 
number of f a ctors : the local curriculum, the preparation and 
in ter est of t eacher s at various g rade levels , the philosophy of 
the school, the ability of the pupils , and the extent to which 
the admini stration believes in an in-ser vice education program. 

The elementar y committee has chosen to emphasize the 
preparation needed by children fo r successful living in the 
atomic age. For thi s r ea son, they title th e i r publi cation 
PreJ>aring Elementary Pupils for the Era of Atomic Energy. 
Although r ealizing the difficulty of doing· much with the scien­
t ific a spect s of atomic ener gy, the c ommittee has included 
sugg ested idea s and instructional materia ls that can be adapted 
to local s ituations. Ma jor attention, however, has been g iven 
to the building of social under standings and personal t r aits 
which seem to be especially important in today's world. 

Some parts of this Iowa plan have already been tri ed out. 
in classroom situations. The plan in its entirety, however , 
makes no effort to present a grade-by-grade or day-by-day 
program of instruction. 

Schools g iving emphasis to current events a s part of their 
social studies program will soon find it r elatively easy to carry 
out ma ny of the suggestions presented in this handbook. In 
schools which ha've strong science programs, the children may 
welcome an opportunity to s tudy atomic sc1ence and the prob­
lems which center in and grow out of it. 

The publication is organized b y chapters. Attention i s di ­
r ected especially to Chapter I, where the basic a ssumption!' 
wh ich g uided the committee in their work are presented. Chi ef 
among these ba s i c a ss umption s is th e one which sta t e::; : 
"Maturity is not acquired s uddenly in adult life. C on ce pt s , 
atti tudes, habits , and skills a re lear ned st ep by step thr ougr!­
out our childhood and youth. A good educational progJ:<im Wit. 

di scover a s clearly a s possible the fi rst age at whi ch '1:hildre1. 
s hould have certain experiences. Those experiences will serv" 
as f oundatioTJ.s fo r continuing the development of r elated ex­
peri ences. There are certain concepts, attitudes, habits, anc! 
skills , which, if developed at the elementary level, will not only 
be valuable in themselves and thus ma ke a wi se use of the 
~h ildren's time-they will also serve a s necessary foundation 
ex p e ri e n ces for atomi c en er gy learning at the high school 
level." 

Chapter II presents the point of vi ew of approximately 30 
elementary science and elem entary school specialists r eg ar ding 
t he t eaching of a tomic energy to grade-school children. 

In Chapter III, the elementary science curriculum is ana­
lyzed, indicating ways in which the nor mal science prog ram 
will contribute f oundation ex peri ences f or the under standmg 
of a tomic energy. 

An interesting point of view r egarding th e Social Studies 
Program and Atomic Energy is presented in Chapter IV. The 

Langunge A rts and A tomic Energy is the subject discussed in 
Chapter V. 

·To f ur ni sh a conveni ent classifi cation of activiti es, under 
such headings as (1 ) Bulletin board a ctiviti es, (2) Experiments, 
and ( 3) Inter group activiti es, is th e function of Chapter VI. 

Cha pter VII will be publi shed separately (as well a s being 
part of the t eacher s' handbook ) and thus made available f or 
di r ect use by children. Thi s chap ter presents a story entitled 
Barbara and Howard Discover A tomic Energy. The story is 
illu strated with drawings and photographs. 

In order to obtain some fi1·st-hand informa ti on regar ding 
children's interests and reactions to the s tudy of atumic energy 
an experimental uni~ wa s taught in a fifth grade class 1n the 
Campus School, l uwa State T eachers College, Cedar Falls. A 
diary report of thi s unit was r ecorded and is presented in 
Chapter VIII. An evaluation of thi s unit wa s m ade both by 
the children and a competent observer (another fifth -grade 
t ea cher). 

Chapter IX presents a brief but inf or mative discussion (at 
the adult level ) of the science of the atom. At the close of the 
cha pter suggestions are made a s to What the Future May Hold 
for Mankind. 

The capstone of thi s publication , Chapter X, presents a 
number of citizenship traits which appear to be of high im­
portance in today's world. Suggestions are ma de f or helping 
th e pupils acquire these citizenship qualiti es. 

Ther e a r e three appendices: ( 1) Annotated li st s of student 
and tea cher material s, (2 ) Glossary of t echnical t erms (these 
t erms are explained in the words of fifth grade children as w ell 
a s being g iven a more t echni cai' definition) , (3) A description 
of atomic ener gy a s it has been t a ug ht in abot\t 10 elementar y 
school syst ems in the United Sta t es. 

The committee members who prepared thi s pub lication at 
first fe lt that th ey were exploring in a " de3ert" of conten t 
and instructional ma t eria ls. Recognizing the importance of 
the problem, however, they set out to di scover what could be 
done with atomic science and its related problems at the 
elementa r y level. While they have not foun d a n "oasis" of 
materia ls they have explored f ar enoug h to uncover and com-
pile a number of useful ideas and suggestions . · 

As a source book, thi s publi cation should serve a useful 
purpose. Thr oug h its use, elementary t eacher s should be better 
a ble to help their pupils to develop an awareness of the signifi. 
cant things that are goi!}g on in thi s era of a tomic ener gy. 
It is f ully expect ed that this fa st -moving age will quickly 
reveal many ways in which th e publi cation can be improved. 
The wor th of the source book will be att es t e d by the con­
s tr uctive experiences w hich its use may br ing to the elem ent­
ary classrooms of the state. 

"THAT IS THE IOWA SECONDARY SCHOOL PROGRAM 
IN ATOMIC ENERGY? 

It is apparent from the preceding section dealing with the 
elementary school that th er e is much valua ble ba c k g round 
material and many worthwhile a ctivities which can intr oduce 
th e pupil to a n under sta nding of a tom ic energy. Since a n 
organiz ed and syst ematic study of the scientifi c fundam enta ls 
a nd the social implications r equi res g r eater intellectual ma~ 
tu rity, the senior hig h school has been select ed a s a fittin g 
place to intr oduce a study of THE ATOM A ND YOU. 

The deep sig nifi cance of the atomic er a makes it impera­
t ive that a ll students in Iowa high school should a chi eve som e 
under standing of atomic ener gy . Kn ow le d ge of th e bas ic 

scientifi c principles of mat t er and ener gy is so f undamenta l 
to developing ins ig ht into the socia l implications of atomic 
ener gy that the t ea cher s of science a nd th e socia l studi es should 
join togeth er in a coo peratiYe t eachin g effo r t. The f undamental 
co ncepts concern ing atomi c ener gy whi ch high school boys and 
g irls (and alert citizens generally) should know are sufficientl y 
simple and clear . Tea chers willing to invest a little tim e and 
effort need have no fear of their a bility to teach effectively 
about a tomi c ener gy. 

The urgency of t eaching about a tomic ener gy is such tha t 
ever y poss ible enco uragement should be g iven t o t eachers and 
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administrators to introduce the subject as qu ickly a possible 
into Iowa schools. It is with thi s in mind that a teaching unit 
entitled THE ATOM AND YOU has been prepared as one part 
of th e Iowa Plan for Atomic Energy Education. The unit i s 
designed to be taught for three weeks in the eleventh grade as 
a part of the required course in American History, though it 
can be equally effective a(> a part of th e problems course or 
the American government course in grade twelve. Under ideal 
conditions, the physics and the hi story teacher will jointly de­
velop the unit. The materials are drawn up in such a way, 
however, that neither one need hesitate to teach the unit alone. 

The unit manual contains a teacher lesson plan and a stu­
dent a ssignment sheet for each day, supplementary a nd follow­
up activity suggestions, an a nnotated list of audio-visual teach­
ing aids, a modest lis t of the most useful materials to be 
acquired by the school library, and some suggested evaluation 
techniques and multiple-choi ce test items over the unit. The 
appendices contain useful summaries of content materials for 
the use of the teacher and students. The teacher lesson plans 
contain a statement of the problem for the day, a brief content 
outline with keyed references, suggested activities and t each­
ing procedures, and th e student assignment for the following 
day. The student assignment sheets, which can be reproduced 
and distributed to the students, state th e problem to be con­
sidered, g ive the assignment with reading references, and li st 
study and discussion g u.ide questions. 

A uriique and useful feat ure of the plan is designed to save 
busy teachers time in gathering together the materials needed 
to carry on the unit . The Iowa State Department of Public 
Instruction has stocked all the basic references included in the 
lesson plans, a nd is making them available in convenient kits 
or packets at minimum cost. A si ng le order on the form pro­
vided in the manual is all that is required. 

The specifi c nature of the unit may g ive the mistaken im­
pression that the plan is rigid and infl exible. Thi s is certainly 
not the intention of the manual. Rather, the unit is conceived 
as a "critical mass" necessary to initiate a "chain reaction" 
on t he part of students and teachers in findin g better ways to 
learn and teach about a tomic energy. It should be adapted to 
th e local school si tuation and used fl exibly to fit the individual 
teacher. Obviously, constant revision will be necessar y as new 
developments occur and better teaching mater ials become avail­
able. 

One thing is certain. No matter where th e implications of 
atomic energy are taught, or by whom, or by what methods, 
the real measure of effectiveness will be seen when and if Iowa 
h: g h school students develop a feeling of personal responsibility 
in understanding atomic energy a nd are willing to " do so me­
thing about it" in their own comm unities. It is to this kind 
of "understanding with action" that the unit THE ATOM AND 
YOU is dedicated. 

WHAT IS THE IOWA COLLEGE PROGRAM 

IN ATOMIC ENERGY? 

The awesome destruction possible with atomic energy in 
the form of bombs g ives a first impression that atomic energy 
is a det r iment to total mankind . There are," however, with the 
advent of atomic energy, many signs looming on the horizon 
that point to extensive beneficial effects. These benefi t s could 
far outweigh any dest r uction but intelligent actions are neces­
sary to direct properly the course of world-wide utilization of 
atomic energy. 

Since a large proportion of the leaders in our society get 
some college training, it is exceed in gly important that an 
adequate perspective of both the physical sc ience and the social 
science r elative to atomic energy be made available in con­
nection with college work. It is hoped, that by proper training, 
the college graduate, whatever his specia lization, will be suf ­
fi ciently familiar with the physical and social aspects of atom ic 
energy to think intelligently on problems involving atomic 
energy a s they come within the realm of hi s activity. 

It is quite obvious that societ y as a complex of social re­
lationships never stand s still; it is in a perennial state of 
activity. The constant a lterations in the nature, content, and 
structure of groups and institutions, and in the relationships 
among men, groups, and their institutions are undeni able fact s 
of modern life. Social life today is different from that of 
yesterday; social change is a reality. 

Many factors contrive to make for social change. In the 
last decades th e role of t echnological innovation as a source 
for social tra nsformations has become increasing ly significant. 
Atomic energy, as one of th e most recent major t echnolog ical­
scientifi c inventions, portends many major social consequences. 
These social implications of a tomic energy may be viewed 
within two frameworks; within a framework of th e t hreat of 
war and within a framework of peace. 

The college syllabus on the social implications of atomic 
energy seeks to view society in the atomic age with a nd with­
out the threat of war. By first understanding the princip les 

governing th e relations of technology and social change it 
should be possible to place the problem of the social a spect s 
of atomic energy within a basic pattern of orientation. Start­
ing , therefore, with the ex isting theori es and principles of 
social change, the syllabus, proceeds to the problem of t ech­
nology a nd social change, and then to the possible social effect<; 
of atomic energy. Problems relating to the international control 
of atomic energy , possible peaceful uses of atomic energy, and 
an objective analysis of socio-economic aspe~ts of these uses 
are noted. Alternative plans for the inclusion of j;ltomic energy 
materials and information in college curricula are suggested. 

The destruction of a large part of H iroshima by the ex­
plosion of one bomb may seem to be a totally unheralded iu.­
novation. The general public may feel that the making of such 
a bomb was a fortunate (or perhaps unfortunate ) accident. 
Comparatively few people know the long series of discoveries 
and the slow sure building of a fo undation of f undamental 
scientific principles on which the preparation of that bomb was 
based. No one person, not even the combined wisdom of all 
the experts, completely comprehends a ll of the causes and 
effect s of this most spectacular of the Tecent revelations of 
physical science. But those who have been following the de­
velopments in our knowledge of the structure of matter can 
trace the steps which foretold the possibility and finally before 
1940 the probability that energy could be relea sed rapi dly in 
enormous amounts and tremendous concentrations. The mak­
i11g of the atomic bomb, like all other scientifi c achievements, 
was th e result of establishing of facts and gradual organization 
of knowledge. 

Some basic ideas of physical science connect ed with atomic 
energy and a rather general discussion of what atomic energy 
is, how it operates and some of its possibilities are presented 
in the material fo1· educat ion on the college level. A number 
of possible means for including education in th e physical science 
of atomic energy in the college curricula are suggest ed. 
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WHAT IS THE IOWA PLAN FOR ADULT EDUCATION 

IN ATOMIC ENERGY? 

The Importance of Clear Premises. 

A practical peopl~, Iowans are as a rule more concerned 
with getting th~ngs done than with making philosophies. How­
ever, research into atomic energy education for adults under­
taken at the State University of Iowa 1 has already revealed 
that amongst leaders of American research and opinion there is 
considerable confusion concerning what adults should know, and 
that, at least partially as the result of lack of clarity in di­
rection, there is a semi-paralysis in systematic adult education 
other than that specifically designed for school teachers.2 What 
has been achieved and what it is hoped to achieve in Iowa spring 
from a philosophy of adult education for the atomic age which 
was wrought out by a group of men and women of various 
professions and differing localities, many of whom never met 
the others and most of whom, like other Americans, started 
with an undefined feeling that "something should be done." 
Because it was possible in Iowa to articulate this feeling and 
to arrive at a functional philosophy unanimously subscribed 
to by workers in the field, a brief section of the adult education 
bulletin "Iowa Citizens Investigate Atomic Energy" is des­
criptive of how a set of clear working premises were achieved. 

The premises on which adult education in Iowa now rests 
are quite simple and may be briefly expressed thus: 

Because the future of democracy itself is inherent in 
the way prol:ilems arising from the impact of atomic 
technology on society are solved, the primary aim of 
adult education in atomic energy is spreading aware­
ness and understanding of the social issues, encouraging 
their discussion and attempted solution, among. a signifi­
cant proportion of local citizens. 
Because the social problems are intrinsic in atomic 
science as applied to contemporary living in and among 
the national states, a sufficient knowledge of atomic 
science and its applications is indispensable for., the 
understanding of the social problems. · 
Because scientific developments are the context of social 
issues, including secrecy and therefore security, adult 
education logically proceeds from science to social issue. 
And because the scientists and social thinkers of to­
morrow grow- in the adult atmosphere of today, atomic 
energy is a proper part of general adult education. 

P remises, Facts and Concepts. 

This type of thinking about atomic energy education does 
not mean that there has been in Iowa a neglect of consider­
ation of what facts adults should know. Rather it conditions 
th e presentation of facts so that they may be immediately 
useable in adult thinking. Rote knowledge of the Atomic 
Energy Act means little to adults. The revolutionary decisions 
it represents are meaningful only in the context of the circum-

1 "A Study of Atomic Energy Education for Adults" by 
Emil C. Miller, incomplete at the time this bulletin went to 
press. 

2 Inasmuch as school teachers are preparing for classroom 
expression or are under com p u 1 s ions not bearing on other 
adults, teacher-training workshops are not characteristic adult 
education . 

stances in which it was planned, and these ch·cumstance-s arose 
out of atomic technology and are contextual in it. The whole 
is a single concept. 

It is idle to discuss policy for the export of radioactive 
isotopes if the discussants do not know what radioactive iso­
topes are and how and where they may be manufactured in 
this world . Isotope and policy. are again a single concept. At 
the highest level of social thinking in the atomic era, the nature 
of atomic energy and its international control are a single 
concept. Unless the contextual relationship is understood, 
adults may well not realize that the choice between forms of 
control of atomic energy is compulsive and radically different 
from choices between forms of religious worship or practices 
in constitutional government. 

Thinking conceptually is therefore necessary to the mainte­
nance of democratic procedures. Such thinking leads auto­
matically to confidence in - open discussion, relegates fear to 
its rightful place as one of the stimuli to action. Because fear 
is detrimental to understanding, its alleviation is a conscious 
aim of the Iowa program. A second ·section of the adult bulle­
tin is devoted to typical facts and their arrangement in useable 
concepts. 

The Approach to Adults. 

Normal channels of adult educational activity-reading, see­
ing fi lms, listening to lectures, staging public demonstrations, 
attending classes and workshops-are recommended in Iowa. 
The more normal, the less melodramatic the channel of com­
munication, the more likely is the subject matter to become 
permanently a part of local thinking.3 In Iowa much thought 
was given to adapting material to local interests in such a 
way that the subject would not appear as merely academic. 

The final section of the bulletin is descriptive of projects 
recommended for Iowa and based, where possible, on what has 
been experimentally developed under local conditions. The 
public demonstration, for example, is based on the Burlington 
Atomic Energy Week, the adult lecture series on the Marengo 
Experiment, the special interest group work on an Iowa City 
Project.4 

Special techniques developed during the course of experi­
mental work are also described. They include club quizzes for 
motivation, means of adjusting national films to local environ­
ments, means of testing and evaluating films informally to dis­
tinguish the effective from the merely pretentious, ways of 
involving people and organizations from the morning milkman 
to the Sunday sermon, "group memory" note preparation, 
question recording as an index of existing interests, the use of 
individual interests in reading, and others. These techniques 
are adjustable to any situation on an inter-state basis. Much of 
the information on resources remains local. 

3 The Iowa editor, W. W. Waymack, when a member of th e 
Atomic Energ y Commission, stressed constantly the importance 
of designing atomic energy education in the locale in which 
it was to be used . 

4 Burlington, Iowa; pop. 26,000, industrial city. 
Mar engo, Iowa; pop. 2,100, agricultural county seat 
Iowa City, Iowa; pop . 27,000, university town 
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