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SCIENCE IN SCHOOLS 

T HE British Association Conference on "Science 
in Schools" was held on April 17 and 18, in the 

hall of the Royal Geographical Society in London, 
which was not big enough to hold all the admin
istrators, teachers and lecturers who wished to 
attend. The purpose of the Conference was to 
discuss the place of science in the curriculum of 
British schools to-day in the light of the continued 
demand for more scientists and technologists, and to 
assess to what extent the supply of teachers and 
laboratory accommodation were adequate to meet 
the demands now being made on the schools. 

Sir Solly Zuckerman opened the Conference by 
explaining why the nation needs more scientists and 
technologists. There is a relation between the 
volume of industrial production and the number of 
scientists working in research, development and 
production : the Government has decided to plan 
for a 4 per cent annual increase in industrial produc
tion and it has been estimated that this will entail 
an increase in the annual output of science graduates 
from 10,000 in 1955 to 20,000 in 1970. This increase 
should be chiefly among engineers and it is felt that 
the present 'credit squeeze' and contraction of the 
defence programme will have no long-term effect on 
the number of scientists required by industry. The 
universities and the technical colleges will have to 
make roughly equal contributions to this increase in 
the annual output of science graduates. It is esti
mated that the universities can increase their intake 
by the required amount by 1970 without lowering 
their standards, as the birth-rate 'bulge' will reach 
them in the middle 1960's and the required 
intake in 1967 will form a rather smaller proportion 
of the number of persons of 18 years of age in the 
whole population than it did in 1957. 

Sir Eric James, high master ofManchester Grammar 
School, then dealt with the place of science in the 
school curriculum. Science, he claimed, is no longer 
a specialized study, since it now influences the whole 
of human activity : it is raising our material standard 
of life, it is affecting the organization of society, it 
enters into economic and political issues, and it has 
shaken the foundations of philosophical thought and 
religious belief; and the scientist finds his spiritual 
satisfaction in its pursuit. It follows that science 
must now be a 'core' subject in the curriculum, as 
are English and mathematics, and that every child 
should do a course of elementary physics, chemistry 
and biology in the first five years of his secondary 
school course up to the standard of the Ordinary 
Level of the General Certificate of Education. The 
present condemnation of over-specialization is to 
some extent misguided, but what is to be condemned 
is the practice of early specialization, which means 

that some pupils give up science two or three years 
before they get to the sixth form. 

When they reach the sixth form, those who want 
to become scientists will rightly spend most of their 
time on science subjects, including mathematics, but 
in view of the fact that scientists will have an increas
ing responsibility for shaping policy in industry and 
in Parliament, it is necessary that they should 
continue the study of English, history and a foreign 
language. It is equally important that those who 
elect to specialize in the humanities should continue 
the study of science in the sixth form. The elementary 
formal science that they have already learned should 
be supplemented by a course designed to teach the 
aim and method of science and its social implications. 
Such pupils will afterwards be better able to under
stand and work with scientists. We have much to 
learn about the most suitable course for specialists 
in the humanities, but these ends can perhaps best 
be attained by an account of the aim and method of 
science, illustrated by a rigorous treatment of the 
development of one or two of the great scientific 
generalizations. There should also be a less rigorous 
treatment of some of the recent developments of 
science such as atomic energy, modem theories of 
valency and antibiotics. But the limiting factor in 
achieving all this is an adequate supply of teachers 
of good quality. 

Miss E. M. Huxstep, headmistress of Chislehurst 
Grammar School for Girls, said that girls spend less 
time on science than boys in their· five-year course 
of elementary general education from 11 to 16 years 
of age, and a much smaller proportion of girls choose 
to specialize in science in the sixth form ; there is 
thus less science accommodation in girls' than in boys' 
schools. This is partly the result of social convention, 
and partly because girls tend to be interested in 
persons rather than in things. Moreover, the careers 
arising out of science are less attractive to girls 
because they will meet stronger competition from 
boys in them than in many other professions, and 
because they cannot so easily resume work in science 
after they have married and brought up a family. 
Miss Huxstep felt that more girls could profitably be 
encouraged to specialize in science in order to play a 
part in meeting the country's need for more science 
graduates. Here again, however, the limiting factor 
is the supply of science mistresses of good quality 
entering girls' grammar schools to-day, some of which 
receive no applications even for a senior science post. 

It was appropriate that the Conference should next 
turn to the supply and quality of science teachers 
and the sort of laboratory accommodation and 
equipment available in schools. Dr. A. W. Barton, 
headmaster of the City of London School, referred 
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to the creation by the Education Act, 1944, of the 
secondary modern school, which was to do for the 
average child what the secondary grammar school is 
doing for the child with academic ability. It took 
the secondary grammar schools fifty years to establish 
themselves, and it will take the secondary modern 
schools as long or longer, since, unlike the grammar 
schools, they have no earlier foundations on which 
to model themselves. But the Ministry of Education, 
local education authorities and teachers have not only 
had to try to staff these schools with a suitable variety 
of teachers capable of devising suitable four-year 
courses of instruction in various subjects for the 
average child of 11-15 years of age, but they have 
also been faced with the birth-rate 'bulge', which will 
increase the secondary-school population from 
2,000,000 in 1950 to 2,900,000 in 1961. The necessary 
30,000 extra teachers have been found, but the classes 
in primary and secondary schools are still too large 
and there is a shortage of specialist teachers for the 
secondary modern schools in such subjects as house
craft, handicraft, music and physical education ; 
many of the existing specialist teachers are not fully 
qualified. 

Dr. Barton insisted, however, that none of these 
subjects is so important in improving industrial 
output as the science taught in grammar schools and 
to that small proportion of children in secondary 
modern schools which takes the General Certificate 
of Education at Ordinary Level in science and 
mathematics. The extra 10,000 science graduates 
each year called for by the Government will have to 
come from these schools, and it is therefore essential 
that they should have good science staffs and accom
modation. "What are the facts ? Before the Second 
World War the grammar schools were well staffed; 
all their posts were filled with graduates, 15 per cent 
of them with first-class, and 45 per cent with second
class honours degrees. To-day, 1,100 out of 7,160 
such posts are either unfilled or unsatisfactorily filled, 
614 of them with non-graduates. Before the War, 
public schools could recruit Ph.D.'s and men with 
first-class degrees to their science posts, but to-day 
more and more men with only third-class honours or 
pass degrees are being accepted. The secondary 
modern schools are in just as bad a plight : in 877 
such schools providing courses for the General 
Certificate of Education in science and mathematics, 
there are 1,793 posts either unfilled or unsatisfactorily 
filled, including 1,375 occupied by non-graduates. 

Dr. Barton gave four reasons for this serious 
deterioration in the scientific staffing of grammar 
schools since 1939. More science teachers are required 
to deal with the larger sixth forms ; the universities, 
the Government and industry are using more scientists 
than in 1939, so that there are now not enough to 
go round ; the salary offered to science teachers no 
longer compares favourably with that paid by other 
professions open to them, and work in the maintained 
grammar schools is no longer so attractive as it used 
to be. He suggested four further steps which should 
be taken to improve the science staffing of grammar 
schools. Arrangements should be made for distin
guished head masters and science masters to put the 
claims of teaching as a career to third-year science 
undergraduates ; undergraduates should be invited 
to spend a month in schools during their long vaca
tions to see if teaching appealed to them. Before the 
War, the grammar-school teacher received a salary 
comparable with that of a university lecturer, whereas 
to-day it is £500 a year less ; increases in salary 

should be granted to restore the pre-war position. 
An inter-departmental committee should be set up 
to ensure that the distribution of scientists among 
the bodies using them is in the best interests of the 
country. 

Dr. H. F. Boulind, lecturer in education in the 
University of Cambridge, emphasized that science 
establishes its facts by observation and experiment, 
so that demonstrations in a lecture room and experi
ments in a laboratory are an essential part of science 
teaching. While the quality of the teacher is the 
important factor in determining how much progress 
a class makes, poor accommodation, absence of 
laboratory technicians and poor apparatus could 
discourage a good teacher and force him to waste 
valuable time on matters of routine. Less than half 
the maintained grammar schools are provided with 
adequate lecture rooms and laboratories, judged by 
the standards of the Ministry of Education ; none 
is adequately provided by the standards of the 
Industrial Fund. The public schools, on the other 
hand, will all shortly be brought up to the Industrial 
Fund's standards by the generous financial assistance 
from the Fund. More than three-quarters of the 
maintained grammar schools are inadequately pro
vided with laboratory technicians, including one
quarter which have none. Ten shillings per annum 
per pupil doing science is regarded as the absolute 
minimum for the provision of apparatus and con
sumable materials such as chemicals for efficient 
science teaching. Almost half the maintained 
grammar schools receive only eight shillings, and one 
or two receive as little as one shilling. The secondary 
modern schools are even worse off than the grammar 
schools in all these respects. 

Dr. J. W. F. Hill (chairman of Lincoln City 
Education Committee) and Dr. B. E. Lawrence 
(chief education officer, Essex County Council) 
confirmed that local education authorities are trying 
to improve the situation by implementing some of 
the remedies proposed. They suggested that better 
teachers would be attracted to the profession if they 
were afforded the facilities for consultant work or 
research. It is claimed that in twelve years since the 
War £13½ million have been spent on science accom
modation and equipment in some 3,000 grammar and 
secondary modern schools. How little this represents 
becomes clear when these figures are compared with 
the £3 million spent by the Industrial Fund on 180 
public schools in three years using an improvized staff. 

Dame Kathleen Lonsdale quoted figures showing 
that a greater proportion of women science graduates 
take up teaching than men, so that the universities 
could help by encouraging more women to read 
science, and, if necessary, enabling them to begin 
science at the university. She also felt that a greater 
proportion of all science graduates would take up 
school teaching, if it becomes the practice for all 
undergraduates to start at the university at 17 years 
of age and take a general honours course in three 
science subjects, to be followed by university teaching 
and research for the ablest and teacher training for 
those who want to take up school teaching. 

Dr. D. R. Chesterman (warden, Goldsmiths' 
Training College) described how better grants for 
training college students have led to a large increase 
in the number of recruits for a three-year course, 
which includes enough physics, chemistry and 
biology to make a satisfactory science teacher for the 
average secondary modern school. He also thought 
that the three-year general honours-degree course in 
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physics, chemistry and biology, together with a 
one-year diploma course alreacly provided by one or 
two training colleges, will provide some 100 science 
graduates a year, who will do good work below the 
sixth form in grammar schools and secondary modern 
schools. 

In the course of the discussions which followed, 
Sir Graham Savage, formerly senior chief inspector 
of the Ministry of Education, pointed out that in the 
next three years some 500 naval officers will be 
retiring from the Royal Navy as a result of its 
reorganization programme. All these officers have 
been to a first-class school, Dartmouth, and then to 
the Royal Naval College, Greenwich, and are graded 
by the Burnham Committee as graduates. He was 
disappointed that the Ministry of Education expects 
these men to take a two-year course at a teachers' 
training college with students twenty years younger 
than themselves before allowing them to teach in 
schools, and he was afraid that some 300 promising 
teachers will thereby be lost to the schools, as it is 
unlikely that men of 40 years of age will be willing 
to take two years further training in order to teach. 
He appealed to the Ministry of Education to do for 
these men what it did for a body of ex-Service men 

after the Second World War by arranging a one-year 
emergency training scheme for them. Sir Gilbert 
Flemming, Permanent Secretary to the Ministry of 
Education, said that the deterioration in the standard 
of staffing of the grammar schools since 1939 is due 
to the fact that they are now trying to do more than 
they did before the War. 

In the final discussion Sir Raymond Priestley 
pleaded that these · defects should be remedied by 
spending more on education. At the opening session 
of the Conference, Sir Ben Lockspeiser expressed the 
hope that some action would result from the Con
ference. At the conclusion of his address, Dr. Barton 
hoped that the British Association would appoint 
two deputations : one to seek an interview with the 
Minister of Education to urge him to make the 
grammar schools his first priority in the next five 
years, and the other to seek an interview with the 
Lord President of the Council to ask hi:in to set up 
an inter-departmental committee to find the facts 
about the distribution of scientists among the various 
bodies which use them, and to advise on what steps 
may be necessary to ensure that their distribution is 
in the best interests of the nation. 

A. w. BARTON 

OBITUARIES 

Dr. W. J. Arkell, F.R.S. 

WILLIAM JoSCELYN ARKELL was born on June 9, 
1904, and was educated at Wellington College and 
New College, Oxford, where he took first-class 
honours in geology in 1925. He thus began the 
studies in Jurassic stratigraphy and palreontology 
which were to gain him an international reputa
tion. 

During 1929-33 he was lecturer in geology, and 
during 1933-40 Research Fellow at New College. 
From 1941 until 1943 he was with the Ministry of 
War Transport ; a serious illness left him partly 
disabled, but although his hours of work had to be 
restricted and his field-work reduced, he returned to 
his scientific research, and few except his intimate 
friends realized the disadvantages under which he 
produced a steady_ stream of results. In 194 7 he was 
elected a Fellow of'the Royal Society, and a Research 
Fellow of Trinity College, Cambridge, where he 
worked at the Sedgwick Museum until a severe 
stroke in 1956 left him partially paralysed. But with 
the same courage and determination as he had shown 
after his first illness, he continued his work and 
wrote to his many correspondents from all parts 
of the world, showing his usual mental alertness, 
until a second stroke was followed within a few 
hours by his death on April 15 last. His last 
manuscript had been completed a few days 
previously. 

Arkell's choice of subject for research was in part 
governed by his intense love of the English country
side, particularly of Cumnor, Oxford {where he lived), 
and of the Dorset coast where he stayed for part of 
each year. He enjoyed the thorough intimacy with 
the country which detailed geological mapping 
entails. He collected his first fossils around the home 
of his boyhood at Highworth, Wiltshire. His interest 
in Oxford and Dorset bore fruit in his "Geology of 

Oxford" (1947) and "Oxford Stone" (1947), and 
"Geology of the Country around Weymouth" (Mem. 
Geol. Surv., 1947). His "Jurassic System in Great 
Britain" (1933), an informed, critical and exhaustive 
summary, exhibited his grasp of all aspects of strati
graphy and became at once an indispensable hand
book ; and his three monographs of the Palreonto
graphical Society ("British CoraJ.lian Lamelli
branchia", 1929-37; "Ammonites of the English 
Corallian", 1935-48; and "The English Bathonian 
Ammonites", begun in 1951, with the final part still 
in manuscript) are the work of one who had not 
only a keen grasp of the problems of systematic 
palreontology but also was familiar with the speci
mens in the field. He summarized his conception of 
the systematic relations of Jurassic ammonites in 
his section of the "International Treatise on Inverte
brate Paleontology" (1957). 

As his reputation grew, Arkell was asked to 
examine collections of Jurassic ammonites from 
many parts of the world ; and the knowledge gained 
thus and by visits abroad was incorporated in his 
"Jurassic Geology of the World" {1956), a critical, 
informed and provocative summary and discussion. 
He had thus brought together his considered opinions 
on the Jurassic system and Jurassic ammonites 
before his death at the age of fifty-three. Much 
further research had been planned. 

His interests were wide, and his publications by 
no means confined to the Jurassic ; as an example, 
his work in collaboration with K. S. Sandford on 
Palreolithic man and the Nile valley (1929-33) should 
be mentioned. 

His prose style was clear, precise and apparently 
effortless, qualities which sometimes gave his adverse 
criticism a sharper edge than he intended. But he 
was quick to encourage and to praise the younger 
generation, and although reserved, was a good 
friend. A . G. BRIGHTON 
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