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years to sixteen years eight months. The second 
examination will be designed for those who have con
tinued their studies for about two years after the stage 
of the first examination. The first examination is in
tended to test the pupil's general education before he 
begins his school specialisation. It should, under cer
tain conditions, serve the purposes of a matriculation 
examination, and it is hoped that eventually it will 
replace the numerous entrance and preliminary exam
inations to which pupils leaving the secondary school. 
have had to submit themselves. The second examina
tion will be based on the view that older pupils should 
have enjoyed a more concentrated study of a connected 
group of subjects, and the courses suggested in the 
Circular are (a) classics and modern history, (b) modern 
"humanistic" studies, and (c) science and mathematics. 
The Board's scheme naturally involves increased ex
penditure by the schools, and in Circular 849 the Board 
promised further financial aid, but in a later circular 
of December, 1915, it was announced that proposals 
involving increased financial aid were to be considered 
in abeyance. Circular 996, issued on May 25, 1917, 
however, announced the Board's ability to take up its 
examination scheme again, and the appointment of the 
"Secondary-School Examinations Council " to assist 
the Board to undertake its functions as the co-ordinat
ing authority for secondary-school examinations. This 
council is at work, and the schools are awaiting its first 
report. 

Closely connected with the two examinations which 
are being instituted by the Board of Education for 
pupils in grant-earning secondary schools is the scheme 
for the provision of advanced courses in such schools 
outlined in the "Regulations for Secondary Schools" 
issued by the Board last year. The Board states that 
the secondary schools are not sending forward to insti
tutions of higher education and research a number of 
properly qualified students adequate to the national 
need. The Board regards this deficiency as due partly 
to an insufficient provision for advanced work in 
secondary schools, and to meet this need the new ad
vanced courses have been planned. They are intended 
for pupils of about sixteen who have reached the 
standard of the Board's first school examination, and 
are to last for two years. The advanced course must 
be in one or other of three groups of subjects, the 
Regulations state :-(i) Science and mathematics, in 
which preponderance may be given to either; (ii) 
classics, i.e. the Latin and Greek languages, together 
with the literature, history, and civilisation of Rome 
and Greece; (iii) modern studies, which must include 
the study' of (a) two languages other than English, 
with their literature, (b) modern history on broad lines, 
and including the li.istory of England and of Greater 
Britain, but also bearing special relation to the two 
languages chosen. Two, or even three, of these ad
vanced courses may be organised in a large school, 
where pupils enough normally remain until abo;1t 
eighteen, but probably the number of advanced pupils 
in the school will not allow of more than one course. 
An additional grant for each of these courses is pro
mised; it will not be calculated on the number of pupils 
and will in no case exceed 400/. Up to the middle of 
November last between 270 and 280 applications for 
recognition of advanced courses were received by the 
Board. About half of the applications were in respect 
of courses in science and mathematics; of the remain
ing half, those for courses in classics were little more 
than one-third of those for courses in modern studies. 
Up to the same date sixty-three courses in science, 
thirteen in classics, and nineteen in modern studies 
have been recognised. Nearly fifty were still undeter
mined. In the remainder (about 130) recognition was 
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withheld, because the syllabus of instruction submitted 
was unsatisfactory, or because it was not shown that 
it could be satisfactorily carried out, or because a 
reasonable number of pupils qualified tu enter on the 
course was not forthcoming. 

GER1\.1AN ECON01HICS AND 
TECHNOLOGY. 

rI, HE first meeting was recently held of the German 
Union of Technical Scientific Societies, formed 

by a combination of thirteen associations and unions, 
when pr-oblems involving economics and technology 
during and after the war were discussed. Prof. Dr. 
Wiedenfeld, of Halle, spoke on the subject, and showed 
that whilst, during recent pre-war years, Germany had 
become more and more dependent upon foreign coun
tries for many articles of prime necessity, the blockade 
had thro\vn her back upon her own resources, and 
technical science had been called upon to furnish her 
requirements out of these, under conditions which were 
so far novel in that the question of cost of produc
tion became one of secondary importance. The 
problem had been met in three different ways :-

( 1) By re-establishing industries that had been ren
dered unremurierative by foreign competition, such as 
the production of manganese, the increased production 
of iron, the production of sulphur, and the intensifica
tion of agriculture. 

(2) By the increased utilisation of what had been 
waste products so much that the term "non-utilisable 
substance" had been eliminated by the war, examples 
being the production of lubricants from coal-tar and 
of clothing materials from various waste products. 

(3) By the production of substitutes and of various 
substances by synthetic processes, as of nitro-com. 
pounds from atmospheric nitrogen, and of cattle feed 
from straw. 

It is interesting to note that this speaker objected to 
the multiplicity of Government authorities controlling 
production, and holds that the production of materials 
in large quantities can be assured after the war only 
by means of monopolies, though not necessarily State 
monopolies. Finally, he insisted upon the immense 
importance of close co-operation between technical 
scie~ce and industry, neither of which can exist with
out the other. It need scarcely be added that many of 
these observations apply quite as forcibly to conditions 
in this country as to those in Germany. 

THE NEW INTEGRAL CALCULUS. 

T HE ancient Greeks determined various areas and 
volumes by a method known as that of exhaus

tion; but they had no integral calculus properly so 
called, any more than (pace Prof. Burnet) they had a 
differential calculus, although they were familiar enough 
with the idea of a locus described by the motion (or 
flow) of a point. Even Fermat missed the analytical 
method devised by Barrow, Newton, and Leibniz. This 
was so rapidly developed as to assume a form which 
(except in notation) remained practically unaltered for 
a century and a half. The reason of this quiescence
a sort of dormant vitality-was the neglect of function
theory, or, rather, its non~existence. The appearance 
of Fourier's work on the theory of heat compelled 
mathematicians to study the properties of trigono
metrical series, and the conditions under which ,they 
could be used for the representation of so-called arbi
trary functions. Dirichlet and Riemann shed a flood of 
light upon the matter; and Riemann gave a definition 
of a definite integral which could be applied to func
tions more general than those that could be integrated 
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according to the older (say Newtonian) definition. In 
particular, the function ,to be integrated might have a 
finite number of isolated discontinuities in the range of 
integration; isolated, that is, in the sense of bei?g 
separated by finite intervals. Thus a new type of m
tegrals, the Riemann integrals, had come under ob
servation. 

-Quite recently the whole theory of integration has 
entered upon a new phase, mainly through the develop
ment of the theory of sets of points, and the enlarged 
notion of "function" now established. To Lebesgue 
is due a definition of a definite integral which is applic
able in certain cases even when Riemann's is not. The 
Lebesgue integral agrees in value with the Riemann 
integral when the latter exists; just as the Riemann 
integral agrees in value with the ordinary integral when 
the latter exists. The very latest contributions to the 
theory are mainly due to Vallee Poussin and Baire, 
and apparently a kind of finality has been reached in the 
mathematical notion of an integral, at least in the light 
of our present mathematical knowled/ie. Students will 
find an excellent summarv in Pmf. G. A. Bliss's lec
ture, "Integrals of Lebesgue," published in the Bulle
tin of the American Mathematical Society for October, 
rqr7. The reader must have a fair acquaintance with 
the theory of sets (including the notions of measure and 
content)· otherwise the lecture is self-contained. Refer
ences to 'recent works on the subject are also given. 

Few things are more remarkable than th~ mat~e
matical discoveries of the present generat10n, disc 
coveries which have profoundly affected the very rudi
ments and foundations of logic, analysis, and geometry. 
They cannot be ignored even by the el_e:nentary teache;, 
and· the problem of making them fam1lrnr to students 1s 
one that must be resolutely faced. G. B. M. 

1vIETEOROLOGY IN THE ARGENTINE 
REPUBLIC. 

A COPY has reached us of the Boletin Nfensual 
of the Argentine Meteorological Office-a new 

monthlv weather review that has now been running 
for mo;·e than a year. The data summarised refer to 
the year r9r6, and are given in useful form. The 
tri-daily meteorological observations for twenty-five 
stations are printed in extenso, and an abstract of these, 
along with returns from other fifty-two stations, _are 
oiven in an extended table. The elements summarised 
:re pressure, temperature, relative and absolute 
humidity, direction of the _wind, rainfall, cloud, and 
the number of frosts expenenoed. 

The stations range in latitude from 55° S. to 22° S., 
,md in heioht from 4 to 3447 metres, so that all 
climates ar/: represented. Tables of daily rainfall are 
given for more than 1400 stations. The distribution, 
as is to be expected in a country like Argentina, where 
the meteorological posts are in general also railway 
stations, is very irregular. In the province of Buenos 
Aires, which embraces an area equal 1:o that of the 
United Kingdom without Wales, there are 556 rain
gauge stations, but in the equally large territory of 
Santa Cruz there are only eleven stations. The results 
are shown in six coloured maps, giving the rainfall, 
the departure of the rainfall from the average, the 
accumulated rainfall since the beginning of the agri
cultural year, viz. July r, with departures from t~e 
average, the mean temperature, pressure, and prev_a1l
ing winds, and the extremes of temperature. Detailed 
hourly values of declination, horizontal force, ai:id ver
tical force as recorded at the Central Magnetic Ob
servatorv at Pilar (lat. 31° 401 S., long. 63° 531 vV.) also 
appear, -along wHh a summary of the seismic pheno
mena recordei at several points with the Milne or 
Bosch-Omori seismographs. 
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The hydrometric branch of the service gives in each 
number of the Boletin the daily height of the principal 
rivers and lakes of the Republic as observed at fifty
eight places, with the departure from the average, also 
a special study month by month of the conditions at an 
individual station. So far the discussions refer to gauges 
at various points on the River Parana, where there are 
more than thirty years' observations available. Vari
ous interesting articles by members of the staff appear 
from time to time, and it is to be hoped that the prompt 
issue of meteorological data initiated by Mr. Wiggin, 
director of the Argentine service, will extend to other 
South American weather bureaux. 

THE NEEDS OF 
THE PRESENT 
REFERENCE TO 

------ -·--~-

OUR EDUCATION AT 
DAY, WITH SPECIAL 
SCIENCE TEACHING.1 

EARLY in the past year a work was published 
by a recently retired Ambassador which was 

understood in a special way to reflect the opinion of 
the Foreign Office. In this book he set forth the 
"necessary qualifications" for the diplomatic career, 
which in his opinion were" good birth, good breeding, 
good looks, and good health," and went on to say:
.. Science is not necessary. Geography beyond elemen
tary notions is not of great value. The diplomatist 
will acquire what geographical knowledge he needs of 
the country to which he is appointed while residing 
at the post. Few men can know it in sufficient detail 
beforehand." 

vVe drifted into this war through sheer lack of expert 
knowledge of foreign countries and foreign languages. 
vVe have muddled and misconducted our war opera
tions on sea and land through lack of expert know
ledge, of science, on the part of those commanding at 
home, and sometimes-happily not always-of those 
commanding abroad. If by the proverbial good luck 
which saves Great Britain ever and again; if, still more, 
by the unparalleled bravery of our men in all branches 
of the combatant Services, by their innate common 
sense and coolness, and bv the occasional streak of 
genius among their leaders, which not even a War 
Office or an Admiralty can occlude, we are sufficiently 
victorious to make peace on satisfactory terms, we 
shall need more than ever to reform our system of 
education and the general curriculum to be applied in 
all schools to the children and youth of both sexes. 
We shall not, I believe, conquer the Germans suffi
ciently in this round to be sure they will remain in the 
sphere allotted to them. vVe shall at best be able with 
the help of our Allies to turn them out of France, 
Belgium, and Italy. Serbia and Rumania, and leave 
them temporarily exhausted behind a frontier they only 
intend to respect until they regain strength. The one 
sure way to beat the Germans and keep them in their 
place is to become better educated than they are, and 
apply our new education to developing the resources of 
our own land and of the four or five million square miles 
in the tropics dependent on the London Government 
for direction. 

Prior to the war, because of our contempt of a 
scientific education, we. offered little or no Inducement 
to our young men and women to serve the Home Coun
try and the Empire in the application of science to 
in.dustrv, commerce, and the enlargement of the 
nation:cil intelligence. Therefore, we had to recruit 
our science teachers frequently from Germany. A 
great influx of clever men came ,to Britain from Ger
many under the regis of the Prince Consort and from 

I Fr-om the pre~idential ~drlre.::s delivered hefore the Association of Public· 
Schonl Science l\·fasters on ,January 8 by Sir H. H. Johnston, G.C.M.G" 
K.C.K 
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