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THE VALUE OF RESEARCH IN SCIENCE.l 

SCIENCE of some sort is now being very widely 
taught at all st3.ges of education, and so far 

from its progress being impeded as used to be the 
case by disadvantages of a public kind, most Govern· 
ments are more or less alive to the importance of 
devoting public funds in furtherance of scientific worl" 
and almost every honours list now contains the names 
of men distinguished in science. In India the various 
Governments have made a very fair beginning in the 
matter of funds. 

It is impossible, and would be of little value for 
our purposes, to estimate the amount devoted to 
scientific teaching in schools and colleges by the 
various education departments. I have, however, en­
deavoured, with the kind assistance of the Hon. Mr. 
Davidson and the Financial Department of the Govern­
ment of Madras, to form some idea of the amount 
being spent upon original research and other higher 
scientific work throughout India. 

On the nature and essence of "research" I pro­
pose to offer a few observations later on, but it is 
not without interest to note at this point the connec· 
tions in which the word occurs in the various Budget 
estimates. The Government of India supports a 
Forest Research Institute and CoJlege at Dehta Dun, 
and devotes about 4 lakhs a year to it; it contributes 
5 lakhs a year to the Indian Research Fund, about 
s! lakhs to the Agricultural Research Institute at Pusa, 
and a lakh to the Central Research Institute at 
Kasauli. 

Some of the local Governments have entertained, or 
propose to entertain, what they call in the Budget 
forest research officers. The Agricultural College in 
the Madras Presidency has for part of its title that of 
Research Institute. The Government of Bengal gives 
research scholarships. The Punjab Government enters 
a small portion of its contribution to Government 
colleges as research grant. In Burma a small sum is 
devoted to what are caJled leprosy researches. 

The Budgets however, provide for many other forms 
of scientific activity in connection with which the word 
"research" does not happen to have been used, such 
as : further experimental work in connection with agri­
culture, bacteriological work as affecting man and 
animals, other investigations of a medical nature, and 
work relating to fisheries and other industries. 

Further, various Governments support museums, in 
some of which, at any rate, scientific work is carried 
on, and our institute here at Bangalore receives an 
annual grant of Rs.87,Soo from the Government of 
India, which has promised, should any private indi­
vidual be willing to subscribe, to provide a like amount 
so long as its total grant does not exceed Rs. 1,50,000. 

There are also the various Imperial surveys; in 
some of these the expenditure must, of course, be 
mainlv debited to administrative work, but in the 
major'ity of them the funds do something towards the 
progress of science. 

Without taking the surveys into account, the annual 
expenditure from public funds on scientific work in 
British India is somewhere in the neighbourhood of 
RS.7o-80 lakhs-that is to saY,500,000l.-and to this 
must, of course, be added larg.e capital sums invested 
in buildings. This expenditure is supplemented to 
some extent by the more progressive of the native 
States, including-, I need scarcely say, the State in 
which we have the pleasure to be at present. Lastly, 
pri\'ate sources have contributed, but to a lamentably 
small extent. In this last respect there been 
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a few striking exceptions, and perhaps the foremost 
of these was the projected gift of the late Mr. Tata, 
to the carrying out of which by his sons our institute 
owes its existence. 

Now I propose to df'al with the question of research. 
Research is often alluded to as a perfectly simple 
operation; one even hears of men being .. taught to 
research"; newspapel's speak of it in the lightest 
manner, whereas in even my student days it was 
spoken of with almost bated breath as indicating some· 
thing to which only the best of us could look forward, 
something which few of us were ever likely to carry 
on with any hope of success. 

I t is probably impossible to find a classification of 
research work devoid of considerable overlapping, and. 
in many cases the motives are undoubtedly 
but it seems possible to recognise three classes: that 
carried on with the single purpose of ascertaining the 
truth in regard to the causes of things; that which 
has for its immediate object a specific utilitarian pur­
pose, but still without any expectation whatever of 
a pecuniarily remunerative result; and research with 
the avowed object of making money out of it sooner 
or later. 

The first and second classes would come under the 
head of scientific research in the sense in which the 
term is used by the Privy Council Department of 
Scientific and Industrial Research, while the third class 
is industrial research; but what I want to emphasise 
is the fact that the first class alone is research in pure 
science, while the second and third classes are botlot 
research in applied science-that is, science put to 
practical use; practical as distinguished from abstract 
or theoretical. 

Huxley said that what people call applied science 
is nothing but the application of pure science to par­
ticular problems. The Advisory Council says that this 
no doubt is so; there are not two different kinds of 
science; at the same time it realises that it has to 
deal with the practical business world, in the eyes of 
which a real distinction seems to exist between pure 
and applied science. There are, however, men 
in the business world who see more clearly. An 
American manufacturer pointed out only the other 
day that "there are no sharp lines to separate pure 
from applied, scientific from practical, useful from use­
less. If one attempts to divide past research in such 
a manner he finds that time entirely rubs out the lines 
of demarcation." 

But whatever terms have been used, the application 
of scientific knowledge for the good of mankind is 
as old as that knowledge itself, and one may safelv 
say that the majority of those who have attempte,d 
this application have not been swayed by any pecuniary 
motive. The scientific agriculturist is not in most 
cases the person int.:> whose pockets comes the money 
secured by the use of better methods. Medical science 
in all its branches is applied science, and although 
the doctor may earn his living by means of fees, 
medical research is not undertaken from pecuniary 
motives. It has been for the most part the application 
to a particular problem of the scientific knowledge of 
the day, and there has, of course, been no such applica­
tion with a more noble purpose. Still, it is not pure 
science, and there have often been medical men who 
have left further application to others, while they have 
reverted to purely scientific problems. 

What utilitarian research would have discovered the 
fundamental facts in regard to electricity or have led 
to the framing of the atomic theory? vVho can say 
how many profound truths await discovery because 
some utilitarian who happened upon a glimmering of 
them did not think it worth while to pause and investi. 
gate the apparently irrelevant? 
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How much research has been undertaken by the 
student of pure science which he would have frankly 
admitted to be apparently useless? How much patient 
work and loving care have been bestowed upon investi­
gations seemingly impossible of application to any of 
the specific problems of the day? Upon research of 
this kind no utilitarian would have been at all likely to 
embark, yet sooner or later such research has either 
proved capable of direct application or-a nd this has 
more often been the case-has unexpectedly formed 
a corncr-stone, or occupied a mOl-e humble but still 
useful position, in building up some far-reaching 
generalisation cap::tble of being seized upon at once 
by the worker in applied science, thus in turn perhaps 
stimulating further scientific research_ 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE_ -The subject proposed for the Adams 
prize essay for the period 1917-18 is .. The Diffrac­
tion of Sound Waves." The solution of a typical 
problem or problems, such as that of diffraction by a 
circular or rectilinear aperture in a plane screen or 
by a circular disc, is desired free from approximations 
or res triction to relatively long waves. Treatment of 
the corresponding problems in e lectric waves is also 
suggested. 

The question of compulsory Greek in the Previous 
examination has been very prominent during the pre­
sent term. The case for the abolition of compulsory 
Greek has advanced greatly since 1905, when it was 
put to the vote and defeated. A syndicate appointed 
in 1913 to consider the regulations for the Previous 
examination reported that it was unable to recommend 
that Greek should continue to be a compulsory sub­
ject, and a new scheme was drawn up for the ex­
.amination. in whi·ch Greek was made alternative to 
French or German. Had it not been for the outbreak 
of war, this reform would probably by this time have 
become an accomplished fact, but, as it was, the dis­
cussion of the report was delayed until last year, and 
afterwards the syndicate expressed the opinion that it 
was inexpedient to bring the scheme before the Senate 
while so many members of the Senate were absent 
on war service . 

Early in the present term the council of the Senate 
issued a report on the subject. The council agreed 
that it was inadvisable to proceed at once with the 
whole question of tlJe reform of the Previous ex­
amination, since this should be considered together 
with the considerable modification and reconstruction 
of the educational system of the University which 
was likely to take place after the war; but it held 
that the question of Greek was of practical urgency 
at the present time, and it was of opinion that, as a 
temporary provision, the papers at present set in 
French and German (which are easier than those pro­
posed by the syndicate) should be alternative to Greek. 
However, the ·council had ascerta ined that if a dis­
cussion were held and a vote taken in the existing 
circumstances, it would be greatly resented by some 
members of the Senate absent on war service, aond it 
had accordingly decided not to take action at the 
present time. This aroused widespread disappoint­
ment in the University, and a memorial bearing a 
long and influential list of signatures was presented to 
the council asking- i[ to reconsider its decision. A 
counter-memorial was presented; strong protests were 
also issued by a small number of residents now en­
gaged on war service in various Government offices. 
The result has been that the council adheres to its 
decision to take no action at present, but the con­
stitution of the Previous examination is to be con-
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I sidered further, so that it may be possible to take 
action immediately upon the conclusion of the war. 

THE third conference of the Committee for the 
Development of Regional Survey will be held at New­
bury on April 7-17, and it is proposed to make a de­
tailed study of the town and region. No formal 
classes will be held or lectures given, but there will 
be daily conferences for the purposes of study. The 
committee hopes that sufficient workers will be able 
to attend the conference to make a ll aspects of the 
regional survey possible, physical, historical, and 
social. Members are asked to communicate with the 
hon. local secretary, Kingsbridge Roa d, Newbury. 

THE governors of the Imperial College of Science 
and Technology have recently considered the conditions 
to be fulfilled in the case of students of the Royal 
School of Mines whose associateship courses of study 
have been interrupted by their undertaking service 
with the Forces of the Crown or other approved \var­
work, precedent to the award to them of the diploma 
of associateship of the Royal School of Mines in 
Mining or in Metallurgy or in Oil Technology. Instead 
of insisting upon the full four-year course, the oppor­
tunity is offered for a student to complete in three 
years the tests ordinarily imposed, having regard to 
experience gained during the war, and, in that case, 
the reduction is contemplated of the requirement as 
regards practical work (shifts) by one-third, and the 
possibility of a man making good in certain of 
subjects during vacations, but it is considered inadvis­
able to make any curtailment of the work of the first 
and second years. 

AT a representative and largely a ttended confer­
ence of examining bodies in Great Britain held on 
March IS at the Board of Education under the presi­
dency of Mr. A. T. Davies, chairman of the British 
Priso.ners of Book Scheme (Educational), it was 
unammously deCided, on the motion of Sir Edward 
Busk of London), to approve certain pro­
posals for the encouragement and recognition of the 
studies pursued by prisoners during the ir internment. 
Steps are being taken to give effect to these proposals 
and various examining bodies (including most of 

have already intimated their willingness 
to recogmse work done and examinations passed in 
the camps, and to extend to the men on their return 
facilities for sitting for examinations under co'nditions 
which will take account both of their special circum­
stances and their needs. A message was read from 
the President of the Board of Education in which 
Mr. Fisher expressed sympathy with the objects of 
the conference and his belief that the result of its 
efforts would prove a great encouragement to the 
men to use wisely and well the time of their captivity, 
and, further, would be of material assistance to them 
on their return to this J:ountry. It is intended that 
the decision arrived at shall be communicated, as soon 
as possible, as "a message of encouragement and 
hope" to the various internment camps in enemy and 
neutral countries. In the meantime it was 
that friends and relatives of student might 
do them a service if, when writing to them, they will 
direct their attention to the steps in this connection 
which are being taken on their behalf. 

THE issue of the Journal of the Royal Society of 
Arts for March 9 contains a paper on "German 
Methods" by Mr. J. H_ Vickery, read before the 
society on March 7. In it Mr. Vickery deals, among 

',other matters, with German education and science. 
He points out that it is the habit of the Germans to 
refer to the English as being a "practical" people. 
But he urges that, in point of fact, the German has 
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