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af MeGill Unirersity, Montrenl, beingthe gnnuwal University
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{\VERY one who reads must know that in our timo no subject

js more extensively agitated and debated than that of the}P

present Jecture. In every civilized comntry it has hecome o ques-
tion of first-rate importance, not only for cducators but for busi-
noss men and statesmen, how the largest amount of suceesa can
bo attained in tho practieal application of science to the arts of
life. Everywhere, a3 a_means to this end, it is felt to be neces-
sary to provide tho widest extent of scicuce education for the
mass of tho people, and tho highoest perfection of such education
for those who are to take leading places as original investigators
or a8 directors of business undertnkings.

From tho time when I first had the honogr of addreesing i
Canndian audicnce, until this duy, [ have not ceased, in season
and out of scason, to urgoe this subject on the attention of the
friends of education here, as one of the pressing wants of this
country ; and within the few dpnst, years, fecling thut we wero fall-
ing farther and farther behind other conntrics, 1 have made some
spocial efforts to collect additional information as to the state of
science education abroad, and to bring this to bear on the public
miud here, as opportunity offered.

In my recent visit to Great Britain I had this object specially
in view ; and found it to be one much beforo the minds of ufl
educated men, and prominent in conversation and discussion
whenever education was referred to.  ‘The results of recent indus-
trial exhibitions had pninfully impressed the minds of English-
inen with their actual and growing inferiority in importantarts
and manufacturers to better educated nations  Great cflorts
were being made 1o erget new schools of seience and to introduce
scicnce teaching inore cffectunlly into other institutions. The
usual expedient in England in all’ doubtful and urgent matters of
national importance, the appuintment of a Royal Commission of
Inquiry, had becn resorted to, while the Comunssion already en-
gaged in the improvement of the endowed schools had taken high
ground on the question of science cducation. All this was very
interesting to me, and I availed myself fully of the many oppor-
tunities which offered to visit schuols of practical science, and to
lsarn the views of those most coucerned in their management;
and who, in the true spirit of the brotherhood of Science, were
ready to place all incans of infurmation at my disposal. What I
learned I would now desire in some measure to lay before this
audience, with practical deductions hearing on our own condition.
While, however, most desirous to convey to your minds the im-
pressions made wpon my own, I feel that the subject is too vast
to be discussed in ah hour, and that I can present but a mere
skeleton, unless I confine wyself to notices of a few of those justi-
tutions which appear {0 e most instructive with reference to our-
selves. I shall thercfore, first, shortly define what I understand
in this paper by science education, shall then notice a few science
scliools in England and elsewhere, and shall conclude with some
practical applications of the subject.

WHAT 1S SCIENCE LDUCATION.

In speaking of science, then, I would restrict your attenton to
the physical scicnees, or those which relate to what we call mate-
rial things. In this great group of sciences we may recognize
three subdivisions, distiugui:ﬁxcd by the modes in which they are
pursued, though shading into each other. (1) Matbematical
sciences, or those in which the methods chielly pursued are those
of mathemnatical reasoning and calculations, as, for instance, astro-
nowy ; (2) Experimental sciences, of which chemistry and several
departments of natural philosophy may be taken as examples:
(3) Observational sciences, such as zoology, botany, and geology.
Each of these classes of subjects must be treated accordmg to its
own methods; and unlossso treated is useless whether as a weans
of trainiug or for practical application. The learning, for exam-
ple, of any of the natural sciences, by « getting up” a teat book,
without actual examples nnd work, is not of the nature of science
cducation; and much of the wudervaluing of science studies as »
means of education, on tiie part of practical teachers, is due to
their want of acquaintance with tlss first trath. Natural history
or experimental scicnce taught merely from books. 1s only an in-
different form of verbal training, and it is 1o wonder that those
who know it only in this way should form a very low cstimato of
its educational vulue. Lo be usefully taught, the pupil must be
familiar with the actual objects of study, and must understand
experimentally the modes of attaining to results with regard to
them.  He wiil then reecive a real and valuable kind of educa-
tion, the benefits of which may be summed up as follows :—(1)
The student is taught to obscrve, compare, aud reason for him-
sclf, and this in a practical manuer, not so casily attainable in
other subjects, and tending to give an accuracy of method and
quickness of perception and of forming conclusions most valuable
in actual life. (2) Much knowledge of a useful and interesting
character i8 acquired; and the student, while learning the uscs
and propertics of common things, wmay rise to large and enlight-
ened conceptions of the works of God, and the natural laws under
which man cxists. (3) Men are trained to pursue original lnves-
tigations, aud thus to enlarge the boundaries of science. (4) The
means are afforded to utilize natural resources and improve arts
and manufacturcs. With regard to the extent and nature of

such scionce cducation, it appewrs to be the result of expericnce
in Nl tho more advanced countries: (1) That there should be
special practical schools to train investigators und practical
setence workers in the departments most important to tho welfaro
of the conmuuuity. (2) That science study should form some
art of n liberal cducation. (3) ‘That the clements of some of the
natural or physical scicnees should by taught in all the common
schools.  (4) "That means should he cmqloycd to train competent
teachers of cience. ‘Lhis being what T understand by science
cducation, with referenco to ils nature, results and mothods, let
us glance nt soms of the offorts put forth on its belalf, moro es-
pecially in the mother country.

THE ROYAL 5LHLOL OF MINES,

In London tho principal institution for science education, sup-
yorted dircetly by the Government, is the Royal School of Mines,
!krmyu street, with which is associuted the Royal College of
Cheistry in Oxford sticet. . .

"The Royal School of Mines is an vutgrowth of tho Geological
Survey of Great Britain, whose building it shares and whose
ofticers ave its clief divectors aud justructors, ‘This association’
gives it greut advantages, in sccuring the iufluence and manage-
ment of the distinguis’ﬁcd head of the Survey, Sir R. I Murchison,
and the services of such eminent practical geologists and nntural-
ists as Raneray, Huxley, Ethevidge and Suyth, as professors, in
giving the students nceess to kuge and admimble collections in
Geology and an extensive scientitic library, and in placing the
young wen under the jmmedinte superintendence of those who
have the best opportunities for opening up to them the paths of
usefulness and suceess.  'The very atmosphere of such an insti-
tation savours of practical scicnce, its uy pliances for work and
study arc of the piost inviting deseription, and it lus several
prizes and scholarships for its more deserving students, and gives
the title of “ arsociate” to those who pass its fiual examinations.
Notwithstanding theee advantages, though it hos many occasional
or partial students, the number of regular students has been
much smaller than could be desived. ‘This may in part be ac-
counted for by its situation jn a city not dirccsly interested in
wining, and remote from the great manufacturing districta ; in
part, perhaps, by the want of appreciation of the advantages of
science training on the part of the English public. It is certain,
however, that the School of Mines, though its instructing officers
are second to none in the world, is inferior to the great scienco
schools of America tud the coutinent of Europe in its academical
organizativn, in the completeness of its courze, more especially in
the direction of literary and mathematical culture, and in the
standard of attainment required for entrance. Were it improved
in these respects, and ennbled to offer a larger number of dircet

rizes to students, its uscfulness might be greatly increased.

Still, witl these limitations, the suceess of the school has been
great. It hos tmined a succession of competent men for geologi-
cal surveys in the United Kingdom and_the colonies. Among
others, the present head of the Geological Survey of Canada is one
of its graduates. It has also sent forth a number of trained men
into mines and mauninctures, who have been very suceessful, not
only in introducing new inventions and improvements, but in
yealizing fortunes for themselves ; und it is stated that the demand
for these men is much greater than the supply. The course of
study in the school of mines extends over_three years, and in the
senior year tho students aro nllowpd options, by.wrtue gf.whxch
they way devote themsclves specially to chomistry, mining or

cology. e e
8 '.l‘hie’ykoyal Collego of Chemistry is a distiuct institution, situated
in o different part of the town, which is a cause of some incon-
venicnce to the students of tho School of Mines, who have to
attend its lectures and clasces in practical chemistry. It was cs-
tablished originally by a private subscription, bLut has Izeen
adopted by Government. Under the able munagement of Yrof.
Frankland, it is & uscful institution, and always crowded with
pupils. It has, however, accommodation for only 42 practical
stadents, and this by no means of tho airy and sumptuous charac.
ter to be found in the laboratorics of the continent of Europe and
the United States.  Crowded among the shops of a noisy business
strect, it has noroom for cxtension, and its waghcrs and students
have 1o submit to many inconvenicnces which might readily he ob-
Fiated were it removed to o more suitable locality, and provided
with o laboratory fitted up with modern jmprovements, It must,
however, be admitted that the utmost possible use hias been made
of its too limited accommodation.
THE PECARTMENT OF RCIEXCE AND ART.

“I'lie Royal Colleze of Mines, as well as the Royal College of
bcxﬂloe, D)ublin, aud the Edinburgh Muscum of Science and Art,
are under the direction of the Government Department of Science
and Art: but its largest sphero of operations is in the great South
Kensington Muscum, aud the schoo connected with 1t through-
out the country. In its Jast report theso schools and classes are
stated at 525 In al), with an aggregate of 24,865 pupils. This
reproscats much seieuce teaching ; alf, however, of n elementary
character, and of o small amount relatively to the great population -
of Britain and Ircland. Much of the teaching is necessarily done
by teachers of a very humble grade of scientific attainment ; bot
the most cffectual means are taken to ascertain that it is faithfully
done, and to give it opportamties for improvement.  The prineiple



