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nized that there would be various difficulties in 
implementing the recommendations of the report. 
It was suggested that a first step in the right direction 
would be to persuade the Northern Universities 
Joint Matriculation Board to set up a pilot scheme to 
give the new syllabus a 'field trial'. The chairman 
was instructed to write to the Board and make this 
proposal. He was also asked to produce a memoran
dum listing a number of specific difficulties involved in 
teaching biology and to circulate the memorandum 
to the Institute of Biology, local education authorities 
and other bodies who might be interested. 

The points which emerged during the discussion 
were as follows: (l) Lack of exclusive use of biology 
laboratories by many teachers. This makes adequate 
preparation for practical work very difficult or 
impossible. It also makes difficult the keeping of 
cultures, aquaria, etc. (2) Lack of time for collection 
of material and preparation for practical work. 
(3) Lack of technical assistance. (4) Lack of pre
paration rooms and storage facilities. (5) Lack of 
transport for collecting and field work. (6) Inade-

quate grants for the purchase of material, books and 
equipment, such as physiological apparatus, stereo
scopic microscopes, phase-contrast microscopes, 
aquaria, cages, incubators, ovens, refrigerators, deep 
freezers, etc. These items include essential basic 
equipment for the proper study of biology. (7) It 
was recognized that staffing and salary problems 
might arise if zoology and botany were replaced by a 
single biology. 

It is relevant to all these items that the conference 
was agreed that teachers of biology require more 
time for the collection of material and the preparation 
for practical work than teachers of most, if not all, 
other subjects. Many teachers at the present time 
have to 'make do' in the face of considerable difficul
ties. The adoption of a syllabus like that proposed 
would increase these difficulties. The problems 
involved in the day-to-day teaching of biology in 
schools require objective study. There is no logical 
foundation for the assumption that every science 
subject requires the same number of teaching-hours 
for its presentation. L. H. FINLAYSON 

SCIENCE AND EDUCATION: THE TEACHERS' POINT OF VIEW 

A POLICY Statement, "Science and Education"*, 
issued by the Science Masters' Association and 

the Association of Women Science Teachers, revises 
the preliminary statement published by the 
Science Masters' Association in 1957. The Statement 
is accompanied by separate syllabuses on chemistry, 
physics and biology for grammar schools compiled 
by panels of the Science and Education Committee 
for these subjects and amended in the light of com
ments received. The Policy Statement now issued 
concerns mainly grammar schools and represents the 
first part of the promised report. The second part 
will include a scheme for the general study of science 
in the sixth form, and two other panels are concerned 
with the training of teachers and with new experi
mental work necessary for teaching modern physical 
science. 

The present 'scientific illiteracy' is attributed partly 
to a lack of factual knowledge but much more to a 
lack of understanding of the basic nature and aims of 
science. Science should be recognized and taught as a 
major human activity which explores the realm of 
human experience, maps it methodically but also 
imaginatively, and, by disciplined speculation, creates 
a coherent system of knowledge. As a human quest 
for truth, it is much concerned with basic values 
and is indeed an active humanity, and it follows that 
schools have the duty of presenting science as part 
of our cultural and humanistic heritage, to be taught 
in harmony with, not in opposition to, the various 
arts subjects which alone have hitherto been called 
humanities. The Committee recognizes that an 
adequate supply of scientists and technologists is 
needed and believes that its recommendations will 
help to meet that need, but it stresses the cultural 
aim because science has not yet been given its proper 
place in general education. 

• Science Masters' Association and the Association of Women 
Science Teachers. Science and Education: A Policy Statement. Pp. 
12. 1s. net. Chemistry for Grammar Schools. Pp. 13. 2s. net. Biology 
for Grammar Schools. Pp. 24. 2s. net. Physics for Grammar Schools. 
Pp. 30. 2s. net. The Sections of Part 1 of the Science and Education 
Report to be read in conjunction with the Policy Statement. (London: 
John Murray (Publishers), Ltd., 1961.) 

It may be apposite in these pages to comment how 
Sir Richard Gregory, with his passionate belief in 
the cultural value of science, would have welcomed 
such a statement from such a source. To ensure that 
science is a 'core' subject in grammar schools, as 
English and mathematics now are and as classics 
used to be, the Committee recommends that all 
pupils should follow a balanced course of science 
subjects up to the end of their fifth form year, and this 
course should lie within the range of a group of 
natural sciences, each of which is concerned with a 
limited aspect of human experience, though it is 
essential that this formal course, mainly involving 
the sciences of biology, chemistry and physics, with 
some astronomy and geology, if possible, should help 
pupils to appreciate the wider range of science as a 
whole. There should be no division into science 
specialists and arts specialists until beyond this level, 
though the Committee recommends that subject 
specialization should be retained in the sixth form 
but with a reduction of the detailed factual content 
of the Advanced Level syllabuses for the General 
Certificate of Education. 

Such a reduction should release time for the 
broader course of science which the Committee 
recommends should be studied by all pupils in the 
sixth form, a course which would enable pupils to 
attain the scientific literacy described as 'numeracy' 
in the Crowther Report. The implications of these 
three general recommendations are outlined in the 
remainder of the Statement which describes, first, 
the introductory phase covering approximately the 
first two years of a grammar school course; secondly, 
an intermediate plan, usually three years up to about 
sixteen, when the Ordinary Level examination for 
the General Certificate of Education may be taken; 
and, thirdly, an advanced (sixth form) plan, offering 
a course indicated for all students and a course for 
the science specialists. These are furlher amplified 
in the three accompanying sections dealing, respec
tively, with chemistry, biology and physics, which 
set forlh a syllabus which might appropriately meet 
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the needs of all three phases of the proposed policy. 
The syllabuses seem well designed to meet some of the 
criticisms which have been made of the outlook of 
science graduates themselves, and the Statement 
and its accompanying detailed sections demonstrate 
that the two Associations are tackling the revision of 
syllabuses imaginatively as well as energetically. 
They are to be commended not simply to the attention 
of science teachers themselves but at least as much 
to scientists and the professional associations, as well 
as to the universities, for the recommendations can 

scarcely achieve their full effort without full co
operation by the universities and professional bodies. 
Moreover, considering the steps already taken by 
the National Science Foundation in the United 
States, and in view of the serious shortage of science 
teachers both the Minister of Education and the 
Minister for Science should be considering the wider 
implications, and the steps that will be required 
at a higher level if the recommendations are to be 
adopted not merely in grammar schools but also 
elsewhere. 

ATOMIC RADIATIONS AND LIVING ORGANISMS 

SINCE 1955 various committees appointed by the 
U.S. National Academy of Sciences-National 

Research Council have been conducting a continuing 
appraisal of the effects of atomic radiations on living 
organisms. Various reports have come from sub-com
mittees of the Committee on Pathologic Effects, and 
differ considerably in their approach and content!. 

The most generally valuable of the recent reports is 
that on Inhaled Radioactive Particles (ref. la). It 
contains, or provides references to, basic factual 
information on the nature of these particles, and the 
physiological and pathological mechanisms involved 
in their deposition in and translocation from the 
respiratory tract. The formidable complexity of the 
problems involved is clear. 

Different processes are responsible for the retention 
of particles of different sizes and densities, and in 
practical situations the amount of radioactivity in a 
given particle is independent of the nature of the 
radioactivity and of the size of the particle. The rate 
of loss of radioactivity from particles deposited in the 
respiratory tract is not simply related to 'solubility' 
in body fluids. The problems of assessing radiation 
'dose' to the tissue around a radioactive particle go 
to the root of what is meant by tissue dose, a concept 
which still awaits a fruitful synthesis of physical 
chemistry, cell biology and pathology, at least in 
relation to carcinogenesis. Although miners of radio
active ores have suffered a gross excess of cancer of the 
lung for several centuries, the relative importance of 
the different factors which may be concerned, includ
ing those non-radiative, is quite obscure. 

Another report (ref. lb) entitled Long-Term 
Effects of Ionizing Radiations from External Sources, 

is more discursive and covers the same ground as 
many fairly recent reviews: life-shortening, tumour 
production, cataract, fertility and ageing. Seven of 
the eleven sub-committee members come from the 
same university, :five from the same department, and 
it is not unfair to say that this common background 
permeates the theoretical framework or point of 
view. The implication that ovarian damage in the 
adult human female is not irreversible (p. 27) would 
not be generally acceptable. The definition of thres
hold dose as a description of the possible response of 
a single animal (p. 2) seems likely to add further 
confusion to the existing conceptual muddle. 

A short report (ref. lc) on the Effects of Ionizing 
Radiation on the Human Haematopoietic System has 
also been issued, but much that is new is an expression 
of opinion, for example, on the proper clinical treat
ment for an individual exposed to a dose in the 
acutely lethal range. Routine blood counts at periodic 
intervals in occupationally exposed persons are 
"wasteful and unproductive in detecting low-dose 
radiation effects". When decisions are to be made 
involving exposure of populations, society must 
weigh the benefits against the potential health 
hazard (my italics). R. H. MoLE 

1 National Academy of Sciences-National Research Council. (a) Pub
lication No. 848: Effects of Inhaled Radioactive Partules: 
Report of the Subcommittee on Inhalation Hazards, Committee 
on Pathologic Effects of Atomic Radiation. Pp. vi+78. (b) Pub
lication No. 84\.l: Report of the Subcommittee on Long-Term 
Effeets of Ionizing RadiatUms from External Sources, of the Com
mittee of Pathologic Effects of Atomic Radiation. Pp. v + 82. 
(c) Publication No. 875 : EffecttJ of Ionizing Radiation. on the 
Human Hemapoietic System : Report of the Subcommittee on 
Hematologic Effects, Committee on Pathological Effects of 
Atomic Radiation. Pp. v + 14. (Washington, D.C.: Nationa 
Academy of Sciences-National Research Council, 1961.) 

SLOW DECOMPOSITION OF EXPLOSIVE CRYSTALS AND THEIR 
DAMAGE BY FISSION FRAGMENTS 

By DR. F. P. BOWDEN, C.B.E., F.R.S., and H. M. MONTAGU-POLLOCK 
Physics and Chemistry of Solids, Cavendish Laboratory, Cambridge 

Thermal Decomposition 

WITH many explosive solids the decomposition 
may begin slowly before it passes over into rapid 

explosion or detonation. The onset of explosions 
is usually governed by thermal considerations : if 
the rate of heat liberated by the slow chemical de-

composition of the crystal is greater than that of 
heat lost by conduction, the reaction will accelerate 
to explosion1• The mechanism of slow decomposition 
is therefore of considerable importance in determining 
the explosive process. We have in this Laboratory 
been using electron microscopy and electron diffraction 
to study the early stages of the slow decomposition 2- 5 • 
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