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EDUCATION FOR AN ATOMIC AGE

& A public iecture delivered in the Australiah

by Professor E.W, Titterton,

Wrnce the end of the last war; much has been writéen and still more
- spoken about‘atomic bombs and atomic energy.,  Statements that we must prepare
ourselves and-our children to "live in an atomic age’ have been legion. VWhat
does this phrase mean? In its narrow sense it means that already there have
been, and in the future there wiil be more, changes in various familiar ways
of living conséquent upoh the use of nuclear energy and we must adapt ourselves L
to these changes. Perhaps the most significant changes are first, the effect
ofxétomic énd hydrogen bombs on warfare and fhe balance of power; second, the
changes in medical and industrial research and practice bréught about by the
large scale use 5f radio~isotopeé; third, the development of a new source of
power, atomic pdwer as it is called; fourth, the economic and strategic impor-
“tance of the uranium deposits which Australis possesses; ‘ggggg, the dgvelopment
of a new tyﬁe of executive-legislative relationship in the Federal Government as __
represented, for‘example,»by the Australian Atomic Energy Commission and a new
type of peace-tige government industrial relationship which will have to be
“brought into being to produce the developments in the field of atomic energy
which are expected; sixth, in intefﬁational.gélations the control of atomic ﬂ
energy is one, possibly the major, issue around which the East-West coﬁ??@?gfqyk

in the United Nations has crystallised.

It may well be argued that there are parallels between eéch of these and
egrlier events which were not regarded as heralding the beginning of a new age.
Fach war has seen the use of new weapons, each generation has made its contribu-w1
tion to industrial and medical teéhniques. In seeking an exaﬁple of wh& major
powers cannot agree it is not unusual in international pelitics to focus on a
specific situation. What is different about this? Well, that_is;a very big
questisn, but briefly the answer lies in the fact that this new energy source
is many orders of magnitude moré»potent than anything else‘which we have ﬁad at |

our disposal previously.

A1l the other ages have been identified by historians in retrospects

v
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Our awareness of living in a new era means that we recognise atomic energy as
a ﬁajor change many times more significant than previous research discoveries,
‘or political upheavals, Perhaps the release of nuclear energy, demonstrated
 to the unsuspecting layman in the form of the funeral pyre of Hiroshima, is
the symbol of an era in which science has become sc important in our lives that.
~all decisions, including.political ones, must Be made with scientific considera-
tions in mind. This is the broader meaning of the phrase "living in the atomic

age®o. S -

Over the last hundred years, the Western world, especially Britain and
the U.S+A., has been moving towards increased mechanisation and has been
placing ever more and more value on techniqal progressQ Wartime advances in
technology, culminating ih the atomic bomb, have forced on us the fact that
technology now occupies a unique position in our lives. Even though we have
approached‘this point gradually, starting with the Industrial Revolution, the
fact is that we are not yet prepared to face it; we have not been educated for

it academically or politically. This problem, that the layman does not pqg%ess‘

-

-

enough information about new developments fbf*him td“bebaplgwﬁﬂ-asséégwghem and
exercise his influence on the programmes as a democratic gitizen, is a very |
- important one and education in the future must correct the deficieﬁcya

Recognition of the problem hés been confined mainly to the physical and medical
scientists and many great names ha&e been associated with movements to try to
provide solutions. A forceful statément’on the subject has come from General
Omar Bradley. He is on recérd as saying, "We have too many men of science, too
few men of God. We have grasped the mystery of the atom and rejected the sermon
on the mount.®* ¥The world has achieﬁed brilliance without wisdom, power without
conscience. Ours is a world of nuclear giants and ethical infants. We know |

more about war than we do about peace, more about killing than we do about livingd*

It is clear that the”fruité of researches in the physical and medical
sciences cannoﬁ be suppressed. They must be used for constructive ends or they
.may well break loose in another world war which could destroy civilization and
its magnificent achievements to‘date. We neéd a real peace if human society is
to evblve towards a new age where hﬁnger,'poverty and preventable disease will

be eliminated from the earth. An age in which pecple in every couhtry will rise
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to a far higher level of intellectual and cultural well being. An age in
which iron curtains will disappear and people, though proud of their own
&country, will yet be able to travel freely as world citizens. This is the hope

science sets before us. We need far less talk of war which inspires fear and

panic and more talk of gréat age struggling to be born.

It is 21l too clear that as yét, insufficient attention has been given

to the social and political implications of modern technoleogy, especially the
great advances in physical‘sciences and the medical séiénces. It is clearly of
the greatest importance that citizens of a democracy should understand the issues
which confront them and education must fise to the task, First we should
consider why is it so important to be informed on these matters, and then how

we can set about doing the jdb.

Insistence on the desirability of informed public opinion on atomic
energy matters follows from the basié belief that democracy functioné best when
the people understand the issues. It might be objected that even if the people
do understand them they have no apparent direct influence on the decisions which
are made. However unless‘they are fully informed how can they choose their

representative in Parliament wisely? In the case of atomic energy these

~ representatives themselves, in turn, depend largely upcn such scientific informa-

tion as 1s available to them. The policy makers must eventually answer to their
constituents who can evaluate actions‘in Parliament only if they themselves
appreciate the issues involved. This, admittedly, is a general responsibility
of intelligent citizenship but neverthelesa it should be emphasized again and

again, , S

I sﬁbscribe then to the concept that the wisdom of any government
increases in direct ratio with the'breadth, depth, and intensity of the public
understanding and public discussion that surrounds it. Democracy is not
government by plebiscites. The role of the people does not stop at the ballot
boxs The health and vitality ofva democratic society depends on the participa-
tion at all times in its decision-making of citizens who are concerned and who

keep themselves informed.,

Behind this premise there is another one, the argument in favour of the
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democratic process\dogs not conclude with proof that republics are inherently
wi;er and stronger than dictatorships. This is incidental to the atﬁainment,
"or the approximation, of the principal objective fér which men organize
democratic governmentss That objective 1s to secure for each citizen the
opportunity to»realize the promise to the full of his endowment as a man.

- The better-informed man is thus not merely a better-informed voter; he is above

2ll a better-informed man. In the 18th century tradition, the perfectibility

of man represents an end in itself.

‘Two other important reasons for stressing public information in this field
have been indicated by Misé Iilian Xay following a study carried ocut at New York
University. The first has to do with relationship between individual mental
health and the problems of living in this atomic age. At the best, life in a
modern complex civiligzation is a tense business, One reason many people find
it so is that rapid changes make it hard to find emotional plateaux although
peaks and chasms are abundant, One need only examine the daily newsﬁapers to
confirm this. Atomic energy, whether it be judged by itself or as a symbol of

scientific advance, has been presented in extreme emotional terms.

For example, some time ago an American Senator made the statement that the
explosion of a test tube full of material would kill every living thingwithin
1,000 miless There is no way for the layman to know that this statement is a
gross exaggeration of the position. On the other side of the account every once
in a while the newspapers carry stories of cancer patients who are cured by
’ radio-iodine and Wowe their lives to atomic bomb research®. The fact is both
the destructive and constructive applications of modern scientific advances get
over-emphasized and distorted. The best way for the individual to save himself
from unfealistic despéir to equally unrealistic elation in the face of such
advances is for him to comprehend to the best of his ability what these advénceé

mean.

This leads to a second reason for stressing the value of an informed
. public 6pinion, namely the ability of the individual to plan for the future.
We are not now thinking of the extreme emoticnal reactions to either the threat
or the promise of scientific advances but rather issﬁes such as industrial and

civil planning and vocational information for High School, College and University
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students. Will the development of nuclear energy change job possibilities, if
so.how? Will it add opportunities or will it just re-distribute manpower? At
!what levels of specialisation will these changes occur? Where should new types
of training be introduced and should there be an all-round re-orientation of our
educational system in the light of modern technical advances? All of these |
questions, and probably more, will have to be answered by or for young people
who are now planning their careers and indeed their lives. In a similar way in
the field of civic planning it will‘be increasingly important to consider the
positive aspects of nuclear energy as exemplified by the use of nuclear fuels
in power plants., On the other hand, civil defence considerations based on an
objective appraisal of the pﬁssible occurrence and consequences of attack cannot
be ignored. Morale has been defined as "a term which comes into prominence

7 during crises when the cbnditions to which it refers are painfully absent or
conispicuously present®™., At presént it seems that the term may only come into
use during crises but it must be developed between these times. Community or
national morale can be no better than that of the individuals of the group
concerned. Such congiderations lead to thé view that we should definitely plan
to improve the average citizen®s knowledge and understanding of technological

matters by all possible means.

These are the reasons then why it is necessary for us to keep pace, in the
educational field, with the rapid changes which are occurring in modern technolw
ogy. In particular the development of atomic energy has provided a source of
power which, if not properly controlled could have catastrophic consequencese
However, it is not unreasonable to believe thaf, with an enlightened public
opinion on the mattér, development of atomic weapons need no more lead to the
ruin of our civilization than did the'development of chemicai high explosivese
Instead of predicting a gloomy end for our way of life let us recognise that the
problem of atomic energy cannot be tackled in a vacuum, it must be related to man
in his total envircnment. If we can achieve a better understanding of man®s
basic problems of society, culture, religion and government we can hope, with
appropriate'efforts, to inform him on important issues and develop a sane point
of view. Though at the present time we seem to stumble in an abyss of ignorance

we must not be daunted. The one hope for survival is to seek rational solutions
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to our problems and not be stunned into inértia or middle~headedness. The
course of action must be in terms of the basic knowledge of‘mangs reaction to
"other peoplef®s natures and cultures; his knowledge, or lack of knowledge, of

fundamental scientific concepts and their impéct on sociletye.

The pessimist will tell you that such a prograﬁme is Utopian and cannot -
possibly have significant effect before the catastrophe is upon us. I do not
believe this for a minute and even if I did I would not regard it as a valid

reason why we should not make a start in the right direction.

We agree then that an informed puﬁlic épinion on the issues of the tech-
nological age is an essential part of education. In order to be able to think,
Plan and vote with respect to these issues it is essential to have an appropriate
frame of reference. Nowadays when a hard pressed businessman is plamning a trip
around the world he no longer thinks in terms of going by ship; he thinks in
terms of fast aeroplanes. In the same way, ideas which provided the standard for
judging social situations forty years ago, indeed even ten years ago, are no
longer adequate for making judgment on gome of these new problems., A new point
of Qiew is needed which, while incorporating the basic democratic values, gives
guidance in evaluating these‘new problems. For adults the three most important
means of establishing an appropriate frame of reference are probably the pfess,
the radio and books. Information released on technological matters, whether
in the fields of atomic energy, jet engines or antibiotic 'drugs is judged by
editors for its news value in competition with other news. In most cases,
because‘of pressure on space and time the press and the radio news bglletins
are not able to provide the neceésary background for the item to be put into a
proper context. There are, of coufse, exceptions to this., Both here and
overseas some of the more serious newspapers give considerable space to pro-

viding the necessary background information. Here in Australia the A.B.C. has
made real progress in the field. Through its programme, "News Review® it is
able to provide considerable background information on topical matters by
inviting people, skilled in the apprbpriate field, to give short talks. The
WScience Survey"” series enables more détailed discussions to be presented from

time to time and radio discussions enable a large number of topics to be aired
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a?d are of great value especially when they are given by a wide variety of
speakers with broad interests.‘ However, it must be admitted that such serious
programmes do not reach the large bulk of the population, They suffer from
the same difficulty which besets books on this type of igsue. Namely, there

- is a tendency for the general public to take the attitude that "this is for
Finstein, not me® and buy a detective story or switch to a programme which

doesn?®t need so much mental effort.

There are other means for providing the information such as films,
television, exhibits, lectures, discussions and so on. Excellent documentary
films have been made in the UsS.A., England and Canada and the B.B.C. has had
congiderable success with documentafj type programmes both on television and
radio. The Atomic Scientist®s Association in England hit upon the excellent
idea of equipping two railway coaches as an exhibit and moving it from town
to town at weekly intervals. The exhibit was manned by local scientific staff
at each stop and the public were encouraged to visit it and to ask questions.
In the course of a year the exhibit visited the main population centres and
creéted much interest, These techniques of providing information, are applic=-
able'mainly to the adult population; We must‘not forget, however, that in
the long run the only certain method to achieve results is to integrate new
material into the classwork of children at school; and it must be continued
at the University level too. Just as it is most important for science students
to get a liberal education by providing ppportunities in our Universities for
them to mix with historians, geographers, political scientists as well as
enjoy some art, drama and music, so it is essential that a liberal education
for arts students must also include some understanding of the scientific

disciplines.

MInton J. Carlson, the dean of American physiélogists once declared that
20th century man somehow manages to survive in his man-made landscape just
as ignorant of science and as haunted by superstition as Peking man in his

unspoiled, primeval landscape of 100,000 years agos

With due respect for the warmth qf Carlson®s feelings, I do not think

we need to take és dim a view as he did. The truth is that dryads, leprechauns,
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and trolls have long since fled'a culture that priges central hesting,
television sets, internal combustion engines, deep-freezers, and all the
aother devices that ease and‘complicaﬁé oﬁr existence, The inahimste gadgets,
animated only by the mechanics? tools, hgve generated a powerful antidote |
to the pathetic fallacy of animism that once populated the universe, with

~~ - - the creatures of man's feaf>amd'imagination. Almost everybody now has
acquiesced in the Coptrniéan révolution and the displacement of the earth

and ourselves from.the centre of the universe° There is—géﬁéfél recognition
of the idea that the cbsmbs is a vast impersonal éystem, ordered by the laws
of mechanics. The germ theory éf diéeasé brings the people’to‘their doctors,
not to their knees. In Weétefn law there is increasing acceptance of the
idéa of the criminal as a victim of psychological and sociolOgical handicaps,
an object for trgétment.not for vengeance. In the relationéhips of man to man, -
our fellow citizens are agfeed that éil men are members of the human race, and

they expect that we will eventually learn to act like members of the same

human family.

It is extremely doubtful that we Qould have found such wide acceptance
of the rational and scientific view among the members of any previous generatione
If we go back just a little way in history, we find the world of reason confiﬁed
" to much narrower quarters by supersﬁitious fear and old wives?! tales. Without
” doubt, future historians wili conclude that it was during our lifetime, in the
popularisation of the'ratiﬁnal outlook upon the world among citizens and in all
occupations and professions, that science had its greates£ impact upon the

life of mankind.

The ground'still held ip'menVS hearts by fear and superstition is thus
nafrowed. But on many of the mostvimportant Questions of 1life, it seems %o
remain the decisive ground. Ironically;-Scienbe itself seems to have fallen
heir.to much of what'remaihs ofrthe frightened awe fofmerly accorded to the
outér darkness., There is reason enough tq be troubled about public ignorance
of the scientific and’technical considerations that bear so heavily on the

~ social énd politiéal igsues of the qu,- But we have cause for more serious
concern'in the real ﬁisunderstandingiwhich prevails.in our culture about the

nature of science as a human enterprise,
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Science gtill appears;as a kind of magic. In the popular view science

is first of all our most securelyieStablished body‘bf knowledge. It is a
"rich mine of hard facts thét haﬁe é toughér consistency and mére utility

than revelation. How theée faqts originated and were put together, nobody
inqﬁirese The notion that they migﬂﬁ:go On growing in number is disturbing
‘to a large number of peoble; They raise fhe question'whether there shouldn't
be a law or. a moratorium or.é breathing spell. Scientists are workers in
this House of Magic. They are qualified by special giftS';¥ today, of course,
they must also be security cleared —- for access to technical information.
Their job is to make something useful out’of the ready-to~hand factse .Science
is £hus primarilj‘an impertant step in the immense technological process that
,makes the Western world 36 rich and strong. The suggestion that science has

cultural as well as technblogical implications is downright suspect and

heretical, if not worse,

I believe you will agree that this is a fair rendering of the image of
science as it is held in the public eye and mirrored in our press. It is
something more than a merely popular imz-ige° It presents its most alarming
aspect as it is accepﬁed among otherwise educated members of our soclety. It
contributés to the anti-ratiqnal, anti-scientific mood which sometimes shows
up in our culture. Itfpromotes’the almost complete estrangement of arts and
letters from the éciences, which éXplains why our humanists largely miss the
rinsights which science now offers into so many of their habitual concerns.

I have to admit that sometimes it is fOund.éﬁen among engineers and scientists,
who are all too often igndrant‘in fields outside their own, and among them it
tends to coﬁfirm a sterile insularity that shirks the cultural and social

responsibilities of their profession.

I belie#e the day'has come whénva man without some knowledge and appre=
clation of‘sciénce is 5utfhalf.édubated,”:He is cut off from the main stream
5f>intelléctual and cultufal advances more surely than if he knew nothing of
literature, drama or_fhe arts. I have met people who preteﬁd to be proud of

‘fheir lack of kno%ledge of sciéncé; VI can only feel pity for them; they are

divorced from the real world in which they live, among people whose technology
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they despise, If they'attaiﬁ’positions of authority they are apt ﬁo make
decisions unrelated to realitj with unfortunate results for others; a rigid
knowledge of the past can obseure,the.vision of an expanding future.

We can easily see, in principle, that such misunderstanding of science
in our society presents serious hazards to both science and society and we
have to take steps and remove the difficulty. It is here that the universities
come into their OWNn o Speaking eersonaliy I find it exhilarating to have been
able to share in the great experimentvin education established here in
Canberra -~ the National Uhiversitjoe The undeflying idea excites both the
admiration and envy of our eolleégues overseas and I am sure that when the
history of the period comes to be writfen the foresightedness of the
Governments which‘estabiished‘and~nurtured the university in its formative
years‘will be remarked.

I have looked at universities both from the outside and inside - I
spent 4 years working in the“U,S. Government laboratory at Los Alamos during
the war and a little over 34years at AERE in England after the war - difficult
times for the universities andrfimes during which they were under centinuous
discussion and scrutiny. I am nct alcne in thinking that universities are
about the most important institutiene in the western world. I believe they
have made contributions to western civilization - physical, intellectual and
spiritual contributions - which are beyend‘the power of any man to compute or
to comprehend., And I believe ﬁhat the nature of the civilization that our
grandchildren will inherit on thls earth will depend in a critical, p0551b1y
in a de01s1ve, degree on what our unlver51t1es do, or fail to do, in coming
years. |

I believe in thie_decieive role of the university, not because I wish
to minimise the role of our ether educational, religious, and political
institutions, but I believe that the way in which civilization changes over
the centuries is largely determlned by how men use their heads. The unlver31ty,
as I view 1t, is the spearhead of mans efforts to make better use of what is
in his head. It is at the unlver81ty that men's 1nuellectual abilities are
sharpened and are brought to focus on mankind's basic problems. At the

university mans intellectual fercee are mobilized for the attack on those
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great unknowns which lie just beyond the frontiers of knowledge. It is the.
roie and the task of the university to be eterﬁally dissaﬁisfied ~=- digsatisfied
"with manfs inadeqﬁaﬂe knowledgé; Vissatisfied with the ways in which he uses
his knowledge. Thus, the chiéf aim of a university must be, not merely to

help individual men to learn more, but to help mankind to know more.

And that is about as suééinct a way as I know of expressing the goal
’of a universitys; to help mankind to‘know more. In seeking this goal, the
specific mechanism avaiiable to the university'is called ;esearch, The
purpose of university research then is to enlarge man’s understanding of the

world, hié understanding of his fellow men and of himself.,

You will note that I have used‘interchangeably the phrases "to know more®
and "o understand more". I dq'this without apology -- and, in fact, with
emphasis. To know and to understand are not quite synonymous. For though

 one normally cannot understand without knowing, we frequently know things we
do not understand. Yet the géal of research must not merely be to acquire
knowledge for its own sake, but to secure knowledge as a step toward understand-
ing. A reseérch project collects facts == experimental data -- not solely to
prepare tables 6f numbers, but as an aid to finding or perfecting a theory,
an interpretation, an understanding of the phenomenon. Furthermore, in science
- we must be most exaéting inrjudging_how fér understanding has been achileved.
In science we require that undérétanding shall be quantitative, not merely
: qualitative, and that it lead to.theiability to predict. We require ﬁhat our
theory explain all the relatedrfaéts, not just some of them, that it describe
accurately invadvance all experiments which we perform. We also aim for
~ theories which have simplicity, elegance, beauty. Reaching an understanding
~of things not only satisfies an intellectual desire, but an emoticnal or

aesthetic cne too.

To repeat, then,'the goél’of a uniﬁersity is to help man learn more and

 'to'he1p.man understand more.‘ Research ih»science, technology and othér fields
is essential to the fulfiiment,of the university®s mission. However, it is

also obvious that thé research undertaken must be devoted solely to achieving -

~ that mission -- achieving understanding.
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This is the reason why the research in a uwniversity = whether it be sclence

or in engineering - must, above all else, stick to fundamentals.  There is a
/

danger, and it is a real one when money is scarcegkthat the universities be asked

2

to do something useful to the community - test milk, analyse water, fuels,

lubricants, design gadgets and so on. Lee Dubridge tells of an electrical B

engineering department where half of the staff is busily engaged in designing raaar
~ aerials - not because they are seeking to understand the radiation of E.M. waves
‘but because an airforce contract for such gadgeteering was available. The excuse

- was that they could employ 3 more engincers and these men‘helped with the teaching.

As Dubridge points out the Universzity might just as well lease and opemate a city
store so that the people wofkingrin itrcan, on the side, teach economics, marketing,
human relations and business English,

I‘doth want to give the impression that I am unaware of the difficulties
of financing higher education, - Indeed Irspend more time than I care’to think
about in worfying out annual budgets, but the problem cannot be solved by financing
things which are not higher education. A proper research programme in any field
must never be abandoned, distorted or harmed by taking on irrelevant work for which
funds happen to be available - and then pretending that this irrelevant work

strengthens the programme which it has damaged and displaced. There is one most

-important exception to this. Universities have been called upon, and have

patriotically and properly'responded tO'helpAthe national defence in time of

emergencys. = The contributions which universities have collectively made in this

‘area are beyond calculations

But we should not be led into thinking that designing weapons of war is a
nbrmal and proper function of’a univergity as a university, It is an emergency
function rendered in part because special technical talents are available in the
universities and in part because certain administrative problems are avoided and
bepause, by and large, better_people afe attracted to university laboratoriés.
We should not donfuse the operation‘of'special defence facilities or services

requested by the government with the normal educational functions of the university.

. We must take on these extra services by all means whenever it is necessary,

desirable or patriotic to do soe But in times of peace they must not destroy the

major functions of a university, which in
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the long—tefm may be more important for the national defence.

. There 1is one aspect of uhiversity work which may need comment.s
Throughout this discussion I have used terms "research® and "education® almost
interchangeably. I have spoken of fesearch as a part of the function of higher
‘éducation. I could equally well have spoken of education as a function of
rfésearch. Nowadays we hear a greaﬁ deal about the cohflict between teaching
and research. I have heard d lot éf;argumentsvabout how many hours a teacher
should devote to research and how mu§h to teaching, but none of it convinces
me that there is a real conflict. ’if the pufpose of a university is to advance
understanding, then it fbllows that both the understanding of the student and
of therteacher shoﬁid go hand in hand; How a man can feally teach science
without acquiring. a consuming curiosity about the many things which are unknown
is beyond my-combrehension. And,how one can get a glimpse of the unknown
~without an equally consuming desire to tell it to others who will carry it on
is als; a mystery., An enquiring mind must be the chief possession of uni&ersity
people and that is the only kindrof mind that can explore the unknown or
»stimulate students. I think history has'shown that with but few exceptions,
research.laboratOriés go dead when they are not stimulated by the continued
intrusion of fresh young minds and equallyiteaching establishments go dead when

~ not infused by the enquiring spirit of scholarship.

The universities have.é big job of public relations before them. The
population must undérstand that the méin purpose of science 1s not to produce
bémbs, guns and radar, or even refrigeratérs, radios, television and atomic '
energy. Possibly we should come out boldiy and unashamedly and tell the truth,‘
that the aim of the scientist, and for that matter all research workers of
whatever discipline, is to advance human understanding. We should admit that
we believe in huméh'pﬁderstanding for its own sake. We believe humans differ
from the beast largely in their ability and their urge to learn, to know, to
ccmbfehend. Men climb Mounﬁ EVeresﬁ,‘explore the bottom of the sea, sall to
the far'corners of the earth, prébé'ihe étom, and crystal, and the stars, because
they are born explorers; because,men:are always challenged by the unknown.

We need to go even further and re-emphasise the value of the enquiring mind.

el e el e i
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How few people there are who think of the university as primarily the meeting

gfound for enquiring minds. More‘people think of the professor as a person

' who earns an easy, and desérvedly meagre living by reading dull lectures from

dusty notes before drewsy étﬁdents;' Yet thése same people send their son& and
daughters to the university'in the belief that from these same courses they
will learn to make a handsome living, as well.as learn to be good people,
patriotic citizens and wise parents° It is the fallure to understand the
essential role of the unlverclty as a touvhener of the mlnd, stlmhlator of
curiogity, as the ringside of 1ntellectual conflict which makes for much of

the doubt about the need for the uhiversities, of the value of learning which
invturn finds reflection in poor fihanoiél support, and forces the wniversities
to live a hand to mouth oxistence, never at:any time seeing their future more

than a year ahead.

Sir John Latham'has; on a number of occasions, enumerated the changes
he believed to be oecessary to ﬁhe constitutionn, I should like to add education
to these. Primary, secondary and tertiary education are all so vitally impor=
tant to the foture of the country that they should be the concern of the highest
authority in the land; the Federal Government., Money spent on the education
of our children and our yoﬁng,people is the best investment the nation can make
at the present time. The shortage of sciontists, engineers and technoloéists
of all types is a matter of the greo£e5£ conoern to thinking people, and if we
are going to make our way‘in’a'world which has reached its present technological
standard we must have more of them. Moreover, unless we are forever to be
dependent upon fundamental discoveries which are made oversgeas, the men we have
must be broughf to their highest capabilities by provision of the right

environment in which they can grow to maturity.

It is the universiﬁieo which must fill the role. The objectives and
activities of universities can be brought to a focus if we think of them
prlmarlly as centres of creative thought. It is a trulsm to say that all of the
changes in civilisation, all of:theichanges in the way in which we live and think
have come as_a result of tﬁe‘Creatifo thinking of individual men'and women;

It is for the univefsities torehcourége and develop new ideas even though'their

practical value at the time is not evident. It is only through new ideas that
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men make their dreams come true.

But now I must come off my hobby-~horse of the university and back to the
general preblem of education. I hops I have said enough to show that,

without doubt, education is facing a very difficult problem. Although most

people would answer in the affirmative if asked whether they sHould have more

information about atomic energy and other technological matters, there is in
fact no evidence that they will actively seek.out such informéﬁiong Indeed, it
would probably be easier to prove the opposite, and this is the situation we

must face.

The 1954 weapon experiments at Bikini in the Marshall Islands which,
according to the American Atomic Energy Commission resulted in the firing of a
number of hydrogen bombs, caused a sensation in press and radio circles. It
led to much comment and hypothesising, most of which was not founded on fact.
However many thinking men, educators, leader writers and public figures in
several countries have remarked that these developments caused far less excite~
ment than the dropping of the two ordinary atomic bombs gt Hiroshima and

Nagasaki. Some claim this to be because people have become hardened to the idea.
However, two other éxplanations are possible, One is that a bomb whatever its .
type, actually dropped on people is dlfferent from a hypothetlcal bomb, even if
the performance of the latter weapon 1is expressed in terms of what it will do
to people and homes. The second interpretaticn might be that information as. to
what the bomb will be like is difficult to comprehend without considerable back=
ground knowledge. To me it seems unlikely that people have grown harder‘than'
they were, or that they are too frightened by the idea of fission and the atomic
bemb to become more frightened by this newer idea of the h&drogen weapons, which
can be many times more powérful and devastating in operation., Dr Lilian Kay of
New York University has carried out considerable research into the emotional
response of individuals to the term "atoﬁic energy". She found that feaf‘is not
the outstanding characteristic answer. This is a reassuring result in a period
of international tension, yet we hear a great deal about how afraid people are
of atomic energy. The source of this information isvoften an editorial writer
or a commentator devoted to the idea that the best way to create interest is

through fear. This approach is a dangerous one and is bad for morale. Good
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}mnrale can only be built up by a realistic approacn to the prcblem and by

providing sufficient information so that the individuals can have confidence

in .their understanding of the position. It is towards this end that we must
worﬁ; we must strive in every way to prevent multiplication of feelings of
insecurity, futility and lack of knowledge. Fear, confusion, and misinforma=
tion are inadequate reference points and make it difficult fér the man in the
street to interpret the news. ‘We have to Work towards methods of reporting
néws which will provide a cumulative store of knowledge against‘which the
significance of pew events can be interpreted without sacrificing the interests

.
~f the reader or making him feel that he must be a nuclear scientist to read

L . i Va
a newspapere.

We, in the‘Weétern world, are.facing the difficult task of selling
dgmocracy to our ex-enemies and perhaps more important to under-developed
nations of the world. We must beware that absorption in this project does not
blind us to the need for maintaining and developing democracy at home.
Creation of a feeling of crisis is all too easy but in the ldng run cannof bé _
an effective way of maintaining and strengthening the morale which we must have
if we wishrto ;Onﬁinue to strive for peaceful solutions to the worldf®s problemsi‘

It is frequehtly stated that the consequences of stockpiling arms is war but

the consequence of stockpiling fear may well be demoralisation. It would be

tragic indeed if the two accumulations reached a peak at the same time.

The physical scientist must continue his work in the interest of
maiﬂ£aining~nat}onal security, increase our knowledge of physical matters éﬁ?*w;'
apply modern technology to raise the standard of living of the peoples of the
world. The social scientist must stop uttering platitudes and strive to
increase our understanding of the problems of motivation and communication.

If the two types of skill can be married; as they surely can, then our new
education can look forward to stockpiling the most important commodity of a

democracy in this atomic age == an informed and alert population.




