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Pure Chemistry : a Report and its 
Implications. 

F ROM time to time in these colu the 
necessity for a new orientati uc ional 

thought has been stressed. W: ave pointed to 
the changing · tricac o ern life-quickened, 
illuminated, e • enriched by 
application of • ny sciencee-a&llA!atr; ankly 
stated the vi that, unless thWe"w asp cts and 
forces be deliberately woven · o our educational 
schemes, those schemes are foredoomed to failure. 

It is our business, however, sedulously to 
avoid being carried away by any theory which 
will not submit to all possible tests. All the many 
facets which a single problem may present must 
be taken into consideration. We do not imagine, 
for example, that one successful experiment 
necessarily presents a sound reason for sweeping 
and immediate alterations to some industrial 
process which rests upon conditions not always 
apparent in the laboratory. 

Such considerations compel us to realise that 
the educational changes we have in mind cannot 
be made impetuously. Time is necessary for the 
formation of professional no less than public 
opmwn. Environmental factors need adaptation. 
If, for example, we have urged greater attention 
to technical education, not only as a sine qua non 
of industry but also as a vehicle of liberal qualities 
as yet but dimly apprehended, we have not failed 
to observe that its success is as much dependent 
upon its relationships with other forms of education 
and with industry as it is upon administrative 
method and teaching power. I s there any proof 
that advance in these directions is being made 1 

An encouraging answer is to be found in a 
Report 1 concerning the provision of chemical 
instruction in technical institutions, recently issued 
by the Board of Education. We congratulate the 
compilers on a brief and excellent piece of work. 
In the sober and guarded language of an official 
report, t.hey have done something more than sketch 
out the volume and character of the provision of 
instruction in pure chemistry in English technical 
schools ; they have done something more than set 
out important statistics and comment on the general 
standard of the work. They have shown clearly 
the influence of factors upon which we have 
frequently insisted. They have presented un
deniable evidence of definite advance as a result 
of those factors ; and, in spite of their assertion 

• Report of H .1\1. Inspectors on the Provision of Instruction in Pure 
Chemistry In the Technical Colleges and Schools in England. Pp. 11. 
(J,ondon: H.M. Stationery Office, 1927.) 3d. net. 
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that only pure chemistry is under review, they 
have, by implication, described the way of further 
development in other subjects. 

Notice the result of wider :;;econdary education 
(in the full meaning of the term) and the growing 
appreciation of employers of the instruction avail
able. It is now expected that, before admission to 
a full-time course, a student should have received 
a secondary school education, though matricula
tion is not essential : students entering part-time 
courses need not have been through the ordinary 
secondary school, but are expected either to have 
passed through a junior technical course consisting 
of mathematics, science, drawing, and English, or 
to show they have some knowledge of these 
subjects. This improvement is not due solely 
to the wider provision of varying types of 
secondary education, but also to "the growing 
practice of employers in requiring that candidates 
for junior positions in their laboratories shall have 
received a superior type of education." 

Well-organised evening courses, too, are playing 
a part which is of especial importance when it is 
noted that, of the 11,000 student:;; taking instruc
tion ·in pure chemistry, only about 15 per cent. are 
in full-time attendance (at 32 institutions). In 
163 institutions, however, instruction is provided 
in part-time grouped courses. Insistence is now 
possible on an adequate standard of training pre
liminary to admission to evening junior technical 
courses. "As a consequence a higher standard of 
attainment is now secured in respect of an increas
ing number of part-time students." 

Active interest on the part of employers and 
better preliminary training cannot, however, pro
duce this higher standard of attainment unless 
administrative and co-ordinating factors also 
receive attention. By no means small have been 
the parts played by examination arrangements. 
" In the north-west the influence of the Union of 
Lancashire and Cheshire Institutes has been opera
tive ; in the midlands and the south the attraction 
of a University degree has been more important ... 
in Pharmaceutical courses, the new requirements 
of the Pharmaceutical Society have increased both 
the numbers of students and the systematic char
acter of their studies." This question of examina
tions-a vital function in the educational process
is, in its wide implications, still under discussion in 
conncxion with most branches of technical educa
tion, and there can be no doubt that the National 
Certificate schemes have gone far to satisfy sup
porters of the purely internal and of the purely 
external systems. Nor have examinations and new 
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requirements fallen with dead and levelling weight 
upon the institutions : " This degree of organisation 
has been secured without depriving the schools of 
their individuality." 

If any more definite measurement of all-round 
improvement be necessary, the following extract 
can searcely be bettered : " A few years ago the 
proportion of students attending courses was prob
ably not half what it is now. The standard of 
admission was lower and less clearly defined, and 
a large number of students were entering upon 
the study of applied Chemistry with totally in
adequate grounding in Pure Chemistry and with 
no previous or concurrent instruction in Physics." 
Now nearly eighty per cent. of part-time students 
take courses involving attendance on three evenings 
per week and including the subsidiary subjects of 
mathematics and physics. There is also a growing 
tendency to prepare for the associateship of the 
Institute of Chemistry in both full- and part-time 
courses. 

Though, however, the organisation may be 
excellent, the success of the work must ultimately 
rest upon the teacher-the final executive officer. 
In thiR connexion again the Report is soberly 
confident. The main work is in the hands of the 
permanent teachers of the technical school, who are 
ar;sisted in the evening work by teachers who are 
employed in the day time in Secondary, Junior 
Technical or Central Schools, or in industry. A 
very large proportion of both groups possess 
graduate or equivalent qualifications. " The 
general standard iR therefore high, and is almost 
in itself a guarantee of the fullness and accuracy 
of the instruction." Some points of criticism 
arise, however, which give an indication of the 
special qualities which are needed in technical 
teaching-qualities not always found in teaehers 
trained along the usual academic lines. " Some 
teachers who have had experience with young 
students cover the ground too slowly for the older 
studentR who attend evening elasses, and they 
waste a good deal of time endeavouring to elicit 
conclusions from early and isolated experiments." 
The usc of text-books, too, is not always under
stood. "Students need to be trained to acquire 
information for themselves, and the lecture hour 
is often more profitably devoted to emphasising 
important points-creating perspective [our italics] 
-than in conveying information which can be 
obtained quite easily from a book." 

A broad classification of 10,379 students follow
ing part- time courses is given. Within the 
chemical industry 2450 are engaged in laboratory 
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work; 1309 in the factory, and 651 in clerical 
or commercial work. 2324 are engaged in retail 
pharmacy and dispensing, while 3645 are absorbed 
by "other occupations." These figures give 
peculiar significance to another valuable point to 
which the Report directs attention. In some 
schools "insufficient training is given in the simple 
laboratory operations. The students have not 
enough practice in fitting up apparatus, and the 
importance of neatness and tidiness is not sufficiently 
impressed upon them." We have already noted 
a not dissimilar criticism in a speech made to the 
Association of Teachers in Technical Institutions 
by the ex-president of the Society of Chemical 
Industry (NATURE, June 25, p. 942). 

We hope in observing these defects we do not 
give any wrong impression. We asked, at the 
outset, whether any proof was available concern
ing our own expressed views on the new factors 
which are slowly to change much current educa
tional theory. The Report provides us with 
adequate proof, and we shall bear its principles in 
mind in reviewing subjects other than chemistry. 
In the meantime, so far as the latter is concerned, 
the crisp conclusion of the Report stands in need 
of no adornment. " The teachers as a body are 
well qualified and generally competent ; the 
accommodation and equipment are, on the whole, 
good ; the organisation of most of the courses is 
satisfactory ; and the defects to which attention 
has been drawn are the exception rather than the 
rule." 

X-Rays and Co 

(1) X-Ray 
X-Ray . • By Prof. 
Pp. xv: + 40 . (London : 
Ltd., 1927.) 25s. net. 

an Outline of Recent 
Arthur H. Compton. 
Macmillan and Co., 

(2) Introduction to Contemporary Physics. By 
Dr. Karl K. Darrow. Pp. xxvi +456. (London: 
Macmillan and Co., Ltd., 1927.) 25s. net. 

(1) THE rivalry of classical wave theory and 
modernist quantum theory has of late 

years dominated the physics of radiation, and in 
spite of all our efforts we can scarcely say that a 
really satisfactory solution is yet in sight. No
where is the conflict more acute than in the field 
of X-rays, and the investigations of the past few 
years have all gone to emphasise the differences 
rather than to reconcile the warring interests. 
On one hand we have the establishment of what 
might be called the optical properties of X-rays, 
such as reflection at a glass surface and refraction 
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through a prism, phenomena hitherto always 
explained in terms of the wave theory : on the 
other hand, quantum effects of an extreme type 
have been revealed by the study of the extra
ordinary effect known by the name of Compton, 
who first established that for very short X-rays, 
where the quantum of energy is large, the radiation 
can be shown to behave in many respects like a 
minute projectile, the results of whose impacts 
with an electron can be calculated on the lines of 
the impacts of massive spheres. Prof. Compton 
has also been closely interested in many problems 
which have been worked out in terms of the wave 
theory, such as the questions of the intensity of 
X-ray reflection and of X-ray absorption. His 
recent book on X-rays and electrons has therefore 
strong claims on our attention. 

Prof. Compton's book is, broadly speaking, 
devoted to the discussion of experiments and 
theories bearing on the physical nature of X-rays, 
and comparatively little is said of their applica
tions either to the study of crystal structure or to 
practical questions such as the investigation of 
fibrous forms, organic or metallic. Much of the 
first part of the book is devoted to physical 
problems of which an explanation can be at
tempted in terms of classical electromagnetic 
theory, such as the polarisation of scattered X-rays, 
the intensity of X-rays reflected from crystals, and 
the more strictly optical properties of X-rays. 
Within the last few years, X-rays have been 
diffracted by ruled gratings1 • chiefly by Compton 
and Doan, and by Thibaud, and a striking photo
graph is given of a spectrum so obtained. Of 
course, the accuracy to be expected with this 
method does not so far approach that obtainable 
with ordinary crystal methods, but a value for 
the wave -length of molybdenum Ka has been 
obtained which agrees exactly with the crystal 
determination. 

A special chapter is devoted to the refraction, 
in the ordinary optical sense, of X-rays, and the 
small deviation from Bragg's law nA = 2d sin e, 
which has been experimentally detected, is explained 
in terms of the refractive index, which calculation 
shows to be slightly less than unity. The total 
reflection at small glancing angles to be expected 
from such a value of the index, and the refraction 
by a prism of glass established by Siegbahn and 
others, are illustrated by excellent photographs. 
As Compton emphasises, the experimental deter
mination of the refractive index affords a straight
forward method of determining the total number 
of extranuclear electrons, and the value so found 
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