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Education and Science. 

T HE beginnings of education ave not hitherto 
seemed very re the interests of 

scientific men. e been anxious to make 

good in all later 
stages of education, 6r rofessional 
training, but also ar of any wide, 
civilised to our time. They 
have offered their own contribution of method, 
in the heuristic form , as a valuable and typical 
educative experience, But whilst their professional 
demands have been more or less satisfied, the 
cultural assimilation of science makes slow progress 
It is still treated as an alternative to the humanities 
It still appears to many educated people as a form 
of specialism irrelevant to general education. 

Perhaps it is the belated and limited introduction 
of science which perpetuates this disjunctive view 
and prevents the true value of science for libera. 
education from being seen. If it is thus made to 
appear as a new and separate beginning in know
ledge, leading away into a special field, it can 
scarcely do otherwise than disconnect this field, 
and the limited number who enter it, from the 
general body of future educated opinion which stays 
outside and indifferent. 

If, however, the world of science is only the 
common world greatly enlarged and much more 
adequately known, and if its methods are the 
methods by which such more adequate knowledge 
is achieved, then guidance to some understanding 
of this would clearly need to be recognised as a 
major aim for any humane education. If that 
aim were defeated by any late and separate 
beginning in science, that would be a serious 
limitation, not of the educative value of science, 
left unused, but of the prevailing order and method 
of education which kept it so. It would then be 
necessary to trace the disjunction between science 
and the common world back to its source in the 
current educational process and to seek to remedy it 
there. The earliest stages would thus become very 
important and the question would arise whether 
they could not be so ordered from the begin
ning that this false disjunction could never arise 
at all. 

Specialisation would come at its due late time, 
as now, for those whose interest led them to it, but 
it would be continuous with a liberal general 
education which aimed at making some representa
tive sense of the scope, aims, and methods of 
scientific knowledge a common possession for all. 

It is this representativeness that would be aimed 
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at, graded from the first beginnings of concrete 
knowledge in the common world to its typical 
highly developed and organised forms. The value 
of science for education would then lie in the 
continuity of its character and history being made 
available for a parallel continuity of development in 
knowledge of the child. The approved method of 
starting science learning at some rudimentary con
crete beginning, at whatever age it is begun, which 
can easily be made to seem highly artificial, would 
receive its natural meaning if it set out from the 
age where the simplest kind of direct knowledge
learning actually began. 

We should thus be proposing not another fixed 
programme or schedule, but a difficult and important 
problem in liberal education. It would become a 
matter for careful and scientific study what was the 
best manner and sequence of procedure, in order to 
preserve the continuity of method and perspective 
at which we should aim. We should have a 
valuable initial advantage over formal subject
knowledge and subject-teaching because we should 
be working with a powerful native educative 
interest in the child, but it would be a part of our 
problem, and a very central one, to preserve this 
interest and to carry it on. 

The first direct knowledge-learning from which 
we should start would thus be that which emanates 
from the child itself, spontaneously and usually 
actively. Most normal children of, let us say, 4-5 
years of age show a lively, inquiring curiosity in 
the world around them, and want to know how 
things work, what they are, how they are made. 
Their curiosity seeks knowledge and takes pleasure 
in finding it. We should be endeavouring so to 
guide, reinforce, and develop this curiosity of the 
normal child in the world around him that it could 
pass continuously by its own activity into the same 
interest, informed and organised, in the world-not 
different but greater-of science. 

We should of course, not assume that this could be 
done, but should be content with not laying down 
in advance that it could not be done. A critical 
examination of all the avoidable ways of preventing, 
restricting, discouraging, misdirecting, or confusing 
the advance of knowledge, familiar to us in the 
history of knowledge of the race, but not all and 
always avoided in that of the individual, would show 
the evidence against us to be at least inconclusive. 
It would be possible that the interlocking quality 
of the older system of formal knowledge, formal 
teaching, and enforced receptivity gave rise to what 
evidence there was ; and whilst this system would 
have to continue in some partly mitigated form so 
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long as we knew no other way, it would be important 
to try any way in which we might conceivably 
learn better. To endeavour to establish a high 
road from natural curiosity to representative 
scientific knowledge would at any rate be to test 
one possible way. 

In the meantime we should have this initial 
interest in the child to work upon, to stimulate 
and encourage, to refer to active, direct inquiry, 
to provide with graduated experience of the rela
tion between such inquiry and discovery, and to 
carry on to a more and more developed sense of 
the terms on which knowledge could be gained, 
tested, and enlarged in an enlarging world. 

This would then make a formidable problem for 
highly skilled research. It would, of course, only be 
a part of the problem of progressive education, 
since for the point of view here adopted, scientific 
knowledge is far from being the only kind of know
ledge, or knowledge the only aim of education. 
Thus, for example, taking knowledge alone, a 
historical perspective upon science itself, and this 
in turn set in some just proportion in a larger 
historical whole, would clearly be a like condition 
and eventual aim for the process of scientific educa
tion itself. But there would be reason for sug
gesting that the scientific way would be the first, 
easiest, and most natural way of beginning educa
tion and establishing some foundation of direct 
experienced knowledge and its way of increase, 
for later indirect knowledge to be built upon. 

That would be in full accord of principle 
with the recent trend of enlightened educational 
theory, which, coming more and more under the 
influence of psychological knowledge, itself advan
cing, aims at grading the processes of education from 
the start so that they should flow easily and natur
ally out of the child's development. In practical 
progress it has inevitably remained conditioned by 
the powerful tradition which it has sought to change 
but within which it has had to work ; and its scope 
has thus been rather to liberalise old methods and 
subjects and gradually to bring them closer to the 
child, than to consider any more radical possi
bilities of theory. For the further advance of 
education, however, it is necessary that these more 
radical possibilities should be fully worked out 
and, according to their promise, practically tested. 

Given now the aim of adaptive grading and 
psychological integration, and given also the in
herent limits of a vast deal of traditional know
ledge which can only be communicated verbally 
and by methods more or less unrelated and 
arbitrary, it is a crucial problem for psycho 
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logical education whether there is no other know
ledge, which can be developed first, from natural 
roots ; and carried on continuously by the same 
methods to a high integration, as a pattern and 
framework of what knowledge can be. The natural 
continuity of science provides a possible solution 
alike for a first beginning of education in know
ledge and for its organic development later. 

To make this solution actual, however, there is 
needed practical research of a high order, funda
mental in character, by many investigators, bringing 
wide resources and high qualifications to bear. But 
if education is important, research in it is import
ant, and its pre-conditions must be fulfilled. We 
must assume that education may technically only 
be at its beginnings in order to look for definite ways 
of verifying this and to press for adequate and 
multiple research. 

Some interesting commencements have been 
made in recent years, though still somewhat 
entangled in general programmes of practical 
education. Thus the Maison des Petits attached to 
the Institut Rousseau at Geneva, and the Walden 
School in New York, may be instanced. Perhaps 
more directly relevant is the Malting House School 
at Cambridge which specially aims at exploring the 
educative use of introductory science from the out
set of education. During three years, the response 
of children of 4-7 years of age under free conditions 
to opportunity and stimulus for the direct discovery 
of many kinds of natural knowledge-mechanical, 
physical, biological-has been observed and studied. 
As, however, this remains an unseparated element 
in the general plan of humane education of the 
school, and the number of children is small, any 
encouraging results obtained can so far only be 
suggestive. A recent prominent advertisement of 
this school has set very high standards for a more 
specific investigation in the same field, and the 
result should prove significant ; but since scientific 
work is nothing if not cumulative, it must eventually 
be judged less by what it does than by what it 
begins. What is important, therefore, is continu
ance, and a sustained movement of similar work. 
The simple, obviom; principle on which the research 
attitude is based, that facts are only as unalterable 
as all the conditions on which they depend, and 
beliefs only as valid as all the assumptions on which 
they rest, is as applicable to education as to engin
eering. It should become as much a commonplace 
in the former as in the latter field that no a priori 
assumptions, but only the quality, extent, and co
ordination of actual research done, can determine 
how much progress is-or is not-possible. 
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A Complete Catalogue of Scientific 
Periodicals. 

A World List ofi/1!'e · wal ublished in 
the Y ear!).j9 ' ol. 2 : Abbreviated 
Titles aWJ> L cations of Sets. Pp, xii + 344. 
(London: Oxford University Press, 1927.) 45s. 
net. 

T HIS second volume of the "World List of 
Scientific Periodicals " contains the ab

breviations proposed for the titles of the 24,028 
periodicals the full titles of which were given in 
the first volume, a notice of which appeared in 
NATURE of Sept. 19, 1925, p. 419. There is a 
supplement containing 658 further titles as to 
which information has been received since the 
publication of Vol. l. There is also a list of 
abbreviations proposed for the titles of the reports 
of some 140 international congresses. 

The titles in the previous volume were numbered. 
In this volume the same numbers appear, followed 
by the proposed abbreviations. We think, how
ever, that the reader will find, in most cases, that 
the abbreviations are full enough to make it 
unnecessary to refer to Vol. l. Thus the meaning 
of such an abbreviation as "Bull. Soc. Sci. Nat. 
Phys., Montpellier," would appear fairly obvious, 
though, if the reader should wish to quote the 
exact wording of the title, he would do well to make 
certain by looking at Vol. 1, for it is explained that 
such an abbreviation as 'Sci.' may mean science, 
sciences, or scientific, while 'Bl.' may stand for 
Blatt or Blatter. 

For the convenience of those who may wish to 
make a card catalogue, the volume is printed on 
one side only of the paper, so that it can he cut up 
and pasted on cards. 

The outstanding feature of this volume, and that 
for which British science will be most grateful, is 
the information showing the libraries in which a 
periodical can be consulted. Those who possess 
this volume need not fear to be told by a librarian 
that the journal they wish to consult is not in his 
library, for they will know beforehand which 
library to visit. The libraries which have furnished 
lists of the periodicals on their shelves are in the 
cities of Aberdeen, Aberystwyth, Birmingham, 
Bristol, Cambridge, Cardiff, Dublin, Dundee, 
Edinburgh, Glasgow. Leeds, Liverpool, London, 
Manchester, Nottingham, Newcastle, Oxford, 
Rothamsted, St. Andrews, Sheffield, and Swansea. 
In London 27 libraries have given full information 
as to the scientific periodicals they possess, in 
Cambridge 27 libraries, in Edinburgh 21, in Oxford 
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