THE UNIVERSITY OF ADELAIDE.

COMMEMORATION DAY.

. The annual Commemoration of the Univer-
sity of Adelaide wag held on Wednesday
afternoon, December 19, in the Library of the
University, and proved a very gratifyin
ceremonia!. Members of the éuunuil an
Senate agsembled in the Museum wearing the
academic costume proper to their respective
degrees and offices, and walked in procession
to the Library, followed by Professors Tate,
Rennie, Ives, Boulger, and Bragg. The Chan-
cellor (the Hon., S. J. Way) presided, and
was attended on the platform by the Vice-
Chancellor (Archdeacon Farr) and the Regis-
trar (Mr. J. W, Tyas). There wasa crowded
audience, fully half of whom were ladies.
The frout seats were occupied by His Fixcel-
lency the Governor and suite, Archbishop
Reynolds, Sir Henry Ayers, the Chief Secre-
tary, the Attorney-Generaland Mrs. Kingston,

Ele Rev. A. Hannay, D.D., and Mr. Heary
ee,

ADMISSION TO DEGREES.
- The Deans of the Faculties presented the
candidates in their respective faculties to
the Chancellor, who conferred degrees on the
undernamed candidates :—

LL.B, Degree.—Francis Edward Knowles,
Anthony James Alexander Hall, Albert
Edward Jones, Ricnard Francis Dempsey,
William Ashley Magarey, Henry Upton,
gamea Taylor Mellor, and Douglas Comyn

cott.

B Sc. Degree,—Clinton Coleridge Farr.

B.A. Degree.—The first candidate for this
degree presented was Miss Charlotte KEliza-
beth Arabella Wright, who was loudly
cheered on ascending the platform. The.
CHANCELLOR copngrafulated Miss Wright on
being the firet woman Bachelor of Arts in the
Univexsity of Adelaide. (Cheers) She was
not. the first woman graduate in the Univer-
sity, but as the first woman Bachelor of Arts
he trusted she was the first of a long and
illustrious line of bachelors of her sex under
that Faculty. (Loud cheers.)

The other candidates on whom the degree
of B.A. was confer1ed were :—Thomas Martin
Burgees, Alexander Wyllie, Ernest Neville
Marryat, George Alfred Fischer, Alired
Nicholas Hopkins, Judah Moss Solomon,
Percy Norwood Knight, and Thomas Abram
i.e Mé®surier. Addressing Mr, T. M. Burgess,
the CHANCELLOR 8aid he did not wonder at
the applause which greeted his advance to
the platform, The degree which he had
taken had never been excelled in the history
of that University. He had passed with first
class honours in classice, and he had passed
first clase in honours in mathematics. At
Oxford that would be called a double first
class, and he (the Chancellor) did not know
why such a distinction should not
bear the same name in the University of
Adelaide. (Hear, hear.) Such success 1n
his undergraduate career was no doubt only
a precursor of even greater success in after
life, and he (the Chancellor) asked him to do
him the favour of accepting a cheque as a
slight mars of appreciation of the success
which he had shown at his examination,
(Loud cheers,) :

The following graduates of other Univer-
pities were admitted ad eundem gradum :—
Sir Samuel Davenport, LL.D., Uaiversity of
Cambridge ; Sylvanus James Magarey, r@l.]?‘.,
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University of Melbourne ; Harry Swift,
M.D., Unweralty_of Cambridge ; Christopher
Bollen, M.B , University of Toronto ; Thomas
Borthwick, M B., University of Edinburgh :
| Robert Humphrey Marten, M.B , University
of Cambridge ; William Henry Bragg, M.A.,
University of Cambridge ; William Lowrie,
M.A., University of Edinburgh ; Montague
Couch Wood, M.A., University of Oxford:
and F. W. Pennefather, B A., Uni-
versity of Cambridge, Addressing Sir
Samuel Davenport, the CHANCELLOR gaid
there was no incident connected with the
Colonial and Indian Exhibition two years
ago which gave the colonists of South Aus-
tralia greater pleasure than the fact that the
Queen and the venerable University of Cam-
bridge deemed that Sir Samuel’s services and
his character were worthy of marks of high
distinction. (Cheers.) Her Majesty had affixed
the decoration, which he so deservedly wore,
with her own hands on his breast, and the
Orator of the University of Cambridge, in
good Ciceronian Latin, declared that services
of colonists like Sir Samuel were more en-
during than trophies of monumental brass.
(Cheers.) To-day they had the opportunity
of ratifying that distinction, and showing that
in South Australia at all events a patriotic,
unselfish, and true-hearted gentleman was
not without honour in his own country.
(Cheers.)

The Dean of the Faculty of Arts presented
to the Chancellor the John Howard Clark
Scholar, Frank Sandland Hone; and the
Dean of the Faculty of Medicine presented
the winners of Sir Thomas Elder’s prizes for
physiology—Wentworth Rowland (Cavenagh
(student of medicine), and Matilda Beatrice
Austin and Frederick Coleman (non-graduat-
ing students), The names of the successful
candidates in the first classes of the Senior
and Junior Public Examinations and of the
senior division of the Public Examinations
in Music were then read, .
PROGRESS OF THE TUNIVERSITY — TRIBUBE

TO HIS EXCELLENCY,

The CHANCELLOR said — Your Excellency,
' my Lord,ladies and gentlemen: As we have to
listen to the annual oration by Professor
Bragg, and possibly to a few observations
irom His Excellency, I shall not detain you
for many more moments than are necessary
to bid your Excellency, the Hon, the Chief
Secretary, the Hon., the Attorney-General,
His Grace the Archbishop, and our dis
tinguished visitors from KEngland — Dr.
Hannay and Mr. Henry Lee—as well as the
other visitors who are present, welcome
within the walls of the University, and to
thank them for the honour they have done
us by attending on this occasion, Your
Excellency, | am sorry that this ia the last
timeweshall have the opportunity of welcom-
ing you at tlie annual Commemoration
—at all events, in yourcapacityas Governorof
South Australia. The first time you attended
one of our Commemorations, was in Decem-
ber 1883, just five years ago, It is, I am
sure, quite impossible for you to compare
what you saw then with what we have
witnessed here to-day, without being
struck with the progress which has
been made by the University of Adelaide
during these five years. On the first of those
occasions we admitted two of the students
of the University to degrees ; o-day we have
admitted 19, At that time we had simply a
Faculty of Arts and a Facully of Laws,
which had been established just twelve

mwonths before. Now, owing to the munifi-




cent liberality of our benefactor, Sir
Thomag Elder—(cheers)—and to the liberality
also of Mr. John Howard Angas, we have,
besides, a Faculty of Science, a Chair of
| Chemistry, and a fully-equipped School of
Medicine, We have also a Professorship of
Music, and we have provision made for even-
ing lectures, the usefulness of which will be
much increased by the recent establishment
of a School of Mines and Industries in this
city. Iv 1883 we had 47 graduating students,
We erd this year with 105, besides 75 non-
gradunating students. And then, if we turn
irom the proper teaching work of the Uni-
vereity o what we are doing outside our own
classrooms in the way of examinations
—1f we compare what we did then
with what we are doing now—1I think it must
be admitted that the resulte are equally
satisfactory., In 1883 151 boys and girls
presented themselves for examination in our
matriculation and junior examinations, This
year there presented themselves at the
examinations which kave been held by the
University no fewer than 526 candidates, or,
if we include the candidates who presented
themeelves at the popular examinations in
the theory and practice of music, then these
numbers reach 716, (Cheers.) I should
have to trespass too long on your time, and I
fear you would regard it as tedious if I were
to attempt to explain in detail the full signi-
ficance of these figures ; but I think 1 may
claim that they establish this one point,
which I boldly affirm, that within the last
five years there has been a great expansion in
every branch of the work of the University.
Your Excellency, like your predecessors,
the lamented Sir Anthony Musgrave,
who died last October, and like His
Excellency Sir William Jervois, has
ever gince your arrival in the colony
taken a warm interest in the welfare
of the University. (Hear, hear.) You have
attended and taken anable partin our succes-
sive Commemorations, and it is owing to
your euggestions, to your Influence, and to
your exertions, that the University of Ade-
laide has the - distinguished honour of being
the first University in Her Majesty’s Domin-
ions in which a teaching Chair of the science
of music has been established. (Cheers.)
On account of that benefit which you have
thus done to the University, it is a cause of
satisfaction to myself, and I am suare it is
a cause of equal satisfacticn to all the mem-
bers and friends of the University, that our

generous friend Sir Edwin Smi :
Hented us with a porfrait bust of your Kxcel- {
Jency, which will make familiar ﬁ:s_ﬁ%‘rl}?ugﬁa;.
f__ students on 1a8 not
snly filled the high office of Governor of this
colony with loyalty to the Queen, and
with faithfulness to the people of South
Australia, but who has done a signal
gervice to this University. (Cheers). 1 wish
your Excellency were staying longer amongst
us, because if you were I know we should
have your zealous co-operationinsecuringthe
permanent endowment of the Chair of Music.
Ag I need not remind your Excellency that
Chair is supported by contributions extending
over five years which come to an end at the
close of next yvear. I am sure that your
Excellency will be gratified to know that the
interest and usefulness of the Chair are maiu-
tained, and quite answer the most sangaiune

aunticipations which we formed at 1its com-
mencement. There have been allalong abous25

graduatingstudents, Further, at theexamina-
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tione, which, by a happy suggestion of Pro
fessor Ives, were established last year—th-
popular examinations i the theory and the
practice of music—75 candidates presented
themselves, then, while 194 candidates pre-
sented themeselves this year, clearly
showing that the step which was thus
taken is having a very important influence
on musical culture throughout South Aus-
tralia. (Cheers). I venture also to mention
a circumstance that I know will be gratifying
to the late Treasurer of the University, Sir |
Henry Ayers, the fact that the revenue of the
Chair is advancing. (Hear, hear). The fees
received from students and caundidates for
examipation during the year that has just
closed, were nearly twice as large as they
amounted to in any previous year, and
amounted to £441. That sam is not sufii-
cient to maintain the Chair, and it is there-
fore necessary, if we are to secure 1ts perma-
nent continuance, that it shall be endowed
with some rubstantial amount. 1 §confess
that in my opinion the University of Ade-
laide is committed, and the colony of South
Australia is committed, and unless we are to
lose prestige among our neighbonrs, and to
fall from the van to the rear ; uniess we are
prepared to say that the students of South
Australia, if they desire to obtain
degrees in music, are to go to Melbourne or
Sydney, or to any part of the world in which
they can find what they want, it will bs
necessary for us to take earnest steps during |
the énsuing year for the purpose of obtaining
a permanent endowment of the Chair of
Music, (Hear, hear.) Your Excellency—As
I bave already said, we have to wish you
farewell in your capacity as Governor to-day.
I truet we shall see you in after years as a
visitor to South Australia, and I know it will
be a great gratification to you if, on such
occasions you will be able to congratulate this
University on the Chair of Music being, like
our other Chairs, substantially endowed, and
| of great benefit to the community at large.
. (Cheers.)

His ExcrLLENCY, who was loudly cheered,
gaid—Mr. Chancellor, ladies and gentlemen
—JIt was not my intention to have said any
words to you to day ; but what the Chancellor
hes said eeems to invite one or two observa-
tions. 1would in the first place express my
most hearty congratulations to the authori-
ties of the Unpiversity and to the public of
South Australia on the marked success with |
which has attended this University during |
the period I have been in the colony. I have
listened with greet gratification to the ex-
position given by the Chancellor of the work
done in this University ; and perhaps I may
be pardoned for saying that none of his
observations have been more agreeable to me
than those which speak of the success of the
Chair of Music. (Hear, hear.) I can bear
personal testimony to the success of that
Chair, under the able and learned guidance
of the gentleman who has occupied the posi-
tion of Professor, and I congider that that
Chair bas realized my most sanguirve expecta-
tions. I think it would be a very great pity if
that Chair were allowed to fall thcuash from
want of support by the public in offering the
funds needed for its permanent establish-
ment. The amount required for the per:
manent endowment is not very large, and
I hope that before I leave South Australia
I may be able to at all events takg




gome pleps to Inaugurate the collectilon OI |

funds which shall go towards this obiect.
(Cheers), Now, ladies and gentlemen, I
have congratulated the Chancellor and the
authorities of the University, and the
public of South Australia on the marked and
distinguished success which has attended
this University so far. I will only say in
conclugion that it has my most earnest and
best wishes- for its future success, and
whether I return here as a visitor—which I
sincerely hope 1 may do—or whether I watch
its proceedings from afar, it is one of the in-
stitutions the succees of which 1 shall watch
with the greatest pleasure and interest. I
leave you now with the assurance thaf the
University will always have my best wishes

for its continued prosperity and success.
(Loud cheers,)

ADDRESS BY PROFESSE}R BRAGG.
The annual address, which was read by
Professor BeRAGG, was as follows : —

There 18 nowadays a very general com-
laint that the education conducted in our
nglish public schools and colleges is not
practical enovgh, by which somewhat indefi-
nite statement is meant that boys and young

men, when they enter on the practical busi- |

ness of life, do not find that this education is

the help to them that it ought to be.

It is my wish to-day to help if I can in the
enquiry as to how far this complaint is true,
in the making clear the nature of the defect
in our manner of education, and in the de-
termination of the best means of removing
it.

I am aware that in venturing to address
you on a subject of such difficulty I have not
the warranty which is given by & long ex-
perierce of teaching, I must ratherspeak fo
you as one who has lately been a student, |
who is familiar with the anxietiea aud doubts
as to his future occupation which often beset
the student nearing the end of his term of
education, and with the humiliation with
which he feels that all the time and cost and
trouble have not opened out to him the wida
field of useful employment which they should
have done. I have felt then, and still do
feel, that there is ground for complainf. 1
have tried to study the question, and, though
1 do not claim that what I bave to say may
be in any way ccimcluaive, yet I hope it will
be found suggestive,

It is quitggtrua that when boys and young
men have ° finished their education™ they
have great diffioulty in finding work to do
whioh callsinto play the faculties and suits
the tastes that have been developed in them,
and at the same time is remunerative, What
they have learnt does not seem to be
immediately applicable to their new con-

itions, i
: A boy leaves school with his mind stored
with Latin, and mathematics, and history,
and somehow they do not seem to lead to
apything, They do not make of him at_once
a good farmer, or manufacturer, or enginear,
or a successful producer of wines; there is
still some further training for him to undergo
before he can obtain a living, There are one
or two obvious ways of doing this, He may,
for example, enter aschool of law or medicine,
and as in these cases the previous school
training is of direct value, numbers enter
these professions, and they become over-
crowded. Many boys, far too many, become
¢ flice clerks, when they find that the most
of what they have learnt is not of great use
to them ; it does not help them to advaace,
and if they do not advance they remain in a

i
i
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position which 18 oifen unworthy or the vime |
snd trouble spent on teaching them, If a
boy is apprenticed to an engineer say, or an |
architect or a manufacturer, or if he intends

to be a farmer or a producer of fruif and |
wine, he has almast to begin his education |
over again,

There are & great many who say that this |
18 because the subjects taught under our pre-
gcent system of education are not practical
‘enough ; they do not see any use in Latin, for |
instance, because Latin is not In common use
in business ; or in mathematics, because the
majority of men get along without them,
They bave a somewhat confused notion that
tne difficulty would be ended by the introduc-
tion of a system of technical education under
which a boy’s training before leaving
schcol would be such as to fit him directly
for some particular profession or occupa-
tion.

But if a number of those who hold such
opinions were asked to make definite state-
ments of what fhey would consider a
sufficiently practical curriculum, their state-
ments when set side by side would be found
to have very little in common: for the
parent who intended his son to be a mer-
chant would say that he would like to see
arithmetic, bookkeeping, French and Ger-
man, political economy, and 80 on the prin-
cipal subjects taught; whilst he wbo was
going to make his son a farmer would see very
little uee in French and German and political
ecomony, but would rather his boy should be
taught something of the chemistry of agricul-
tvre and animal physiology. And other men
would think those subjects most practical
which would be most directly applicable to
their own individual cases, Evidently it
would be impracticable to teach 8o many sub-
jects at schools, to undertake such a com-
prehensive system of techmnical education,
And, indeed, the evidence given by educa-
" tional authorities, by manufacturers and em-
ployers, before the late Royal Technical
Commiseion i8 conclusive as to the fact not
only that it would be impossible toattempt
this, but even Ilf it were possible that it
would not be desirable to do go. It is true
that the enquiries of this Commission were
limited to the discovery of what ought to
be done in the way of providing technical
instruction in the Government schools ; still
it is easy whilst reading the evidence to see
how much of it applies to the manner of
. educating the boys of our middle classes,
, There is quite enough tendency at the presen$
y day to subdivide work—to give to each man
» one small circumseribed sphere of labour—in
. fact, to make a machine of him, and it would
. be wrong fo encourage this tendency. Suppose
in the manufacture of a watch one man were
only taught to make mainsprings, and ano-
ther only balance-wheels, and another only
bandes, and s0 on, and each were to know
nothing of any part of the watch but what
he himself made, it might be possible so to
manufacture good watches at a cheap rate; |
but the imaginative and desigaing faculties
of those men would all be wasted. They
could not suggest any improvements in the
manufacture of a watch, because to do so |
they would have to consider the effect of any
alteration on the whole watch., Moreover,
if any new and better system of registering
the time on the dial-plate were introduced,
gome system which did away with the hands,

then the man who made bands only would
find himself thrown out of employment aad




hig gkill valuelese, He wounld oppose most
heartily the introcuction of any sach im-
provemert, Again, the cramping of the
imegivation and intcllizence of these men,
which would be the conmsequence of their
hsviog no inducement to design, wounld
irjure them—lower them intellectually and
morally. I thicrk you wiil see from this
analcgy why 1t would bs deplorable to make
a boy choose carlv the businees he is going to

follow, and to confine his attention only to |

such subjects as had an immediate bearing on
this business. He might so become capable
of doing very well a limited number of things
following the rules be had been taught, and
so long as the thices he could do commanded
a price he would do well ensugh. Bat
vothing stands sti'l nowadays ; that way of
copducting a business which is the right and

 profitable one to-day becomes the wrong and

unprofitable one to-morrow. Other men’s
icgenuity and the developments of science
are constantly making improvements, If a

man is to succeed he must do far more than
- learn certain rules thoroughly; he must

understand the principles on which the rules
are founded, be able to understand new
principles as they are published, and keep
himeelf abreast of the times.

So it would be shortsighted to limit the
education of a boy to those subjects oniy
which would be cirectly applicable to the
pursvit of any one trade or profession. - The
tendency of such a ccurse would be to pro-
duce a man of narrow mind, incapable of self-
development, unable to suggest improvement
himeelf, and averse to them when suggested
by others. Whilst a boy is at school his
training should be purely a general one.

Nor does there seem to be much ground for
hope that the gulf between the book learning
of the school and the practical work of
ordinary life can be bridged over by any
comprehensive system of iostruction in
technical schools., In this colony, with its
small population, there is not sufficient de-
mand for technical instruction in any but one
or two of the chief industries to render it
possible or proper that technical schools

should be provided to supply it.

Cannot we then draw from all the evidence
on technical instruction which has been given
before late Commissions, from all the discus-
gsion of the subiect by eminent mepn, any
lesgon as to what may be done to make the
education of the children of cur middle classes
more satiefactory and more serviceable ?

I think we can. It seems to me that from
all that has been gaid, and from all that may
in many ways be observed, there is one cbvious
practical conclugion to be drawn ; it is, that
improvement is desirable not 20 much in the

pature of the subjects that we teach as in the

way in which we teach them, In Professor
Rameay’s words, ‘ The most urgent educa-
tional reed of our time 18 to 1mprove our
pnational syetem of education throughout, to

" make it not more practical merely, but more

thorough and more intelligent, more educative
and less mechanical in its aims and methods.”
The truth is our present system of education
may develop in the young generation the
capability of fulfilling duties in ceriain
traditional ways, but it does not so train
minds that, having a knowiedge of the tools
that modern science provides, and judgment
as to what may be done with them, they ma

strika out for themselves new kinds of wor

and new methods of workinz, It does not
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develo power of obeervation, or of reasoning
from observation, or of designing. We teach
facts and rules instead of encouraging the
student to discover the facts and rules for him-
self ; there is too much teaching and too little
educating. In consequence, the boy whom we
have taught is a helpless individual; he can
only set about earning a living in ways which

no originality 18 required, and if he is given

chances of self-improvement he makes a bad
learner, because he has never had any praztice
in finding out things for himself, This is the

great fault of the KEnglish system of educa-
tion, There is good reason for supposing that
this has been one of the most prejudicial of
the causes that have hindered the develop-

ment of industries in England; and if in

an old country this fault is a source of

harm, how much more must it be 80 in

a new country like ours? Of what good

is a man accustomed to follow rules, un-

accustomed to experiment, and to think out

the meaning of experimental results, and

with no sense of the delight of striking out

new ideas for himself—of what good is such

a man to a colony where so much is new and

so much undiscovered, whose facts are nob

the same as those of the old world, and where

the old world’s rales do not apply ?

We ought to do our best, then, to educate
in our boys faculties of observation, of
reasoning from observation, and of applying
the results of the reasoning; to train them to
depend, in dealing with fresh facts, on their
own intelligence, not on rules imperfectly
understood ; to join with the learaing from
books the learning from thipgs, lest their

mental conceptions become vapoury and
unreal ; to cultivate their originalify, fheir
ability to design, so that in all fheir own
work and as directors and employers of
labourin this colony they may display power
of development and capability of sound enter:-
prise, -

If we are to educate so as to further as

much as possible the development of these
faculties it ecoemo 4o eao that many improve-

ments are possikle and desirable, Let me for
example try and suggest how with this end
in view we might modify our manner of
teaching mathematics and physics.

The study of geometry is valuable on seve-
ral grounds. In fhe flrst place it isright that
sveryone should know how to measure, and
geometry teaches the science of measuring,
Herein is its practical value, its utility, But
the study of geometry is also of the greatest
value as & mental discipline. Itexercises tne
logical faculties, that is, teaches how to reason
truly, and it alsoprovides a grand field for the
exercise of the faculty of designing, and in
teaching geometry these are the two great

oints t%at must always be kept insight, But

do not think there could be any more certain
way of missing these points than by trying to
teach geometry to beginners by aathnﬁ them
to work to learn the propositions of Euclid.
Euclid has written a geometry in which the
propositions are founded on & very few simple
axioms, and, in the logical deduction of
geometrical truths from these axioms, he has
displayed methods of reasoning which are the
admiration of trained mathematiciansfor their
force and delicacy, But boys, with minds as
vet but little trained, are utterly unable to ad-
mire or to grasp his principle; his propositions
are to them mysterious and painful things;
and their bewilderment cauges in them a dis-
taste for geometry, and a false idea of their
own inability to learn it. When a boy, for
example, is shown in the fifth proposition of
the First Book of Euclid that the angles at




the base of an isosceles triangle are equal, he |
is shown in a very cumbersome way what 18
. almost evident from inspection ; and you are
expecting from him & very large measure of
faith in the ultimate good of what he is doing |
if you think he is going to be enfthusiastic
about proving that the angles are equal with-
out asssuming anything but two or fhree
axioms, when he can see it much better by
drawing an isotceles triangle on & piece of
paper, cutting it out, turning it over, and
geeing that it still fits in its reversed position
the hole from which it was taken, KEuclid’s
way is very ingenious, but 1 do not think the
ingenuity is of a kind likely to inferest the
boy. It will interest him when he grows a
good deal clder, but not when he is young—
it is too abstract for him. He will like the
concrete Pmof best, and there is a cerfain
amount of ingenuity in i1t which will appeal
to him, And if you, who are teaching him,
cause him to do this with several isosceles
triangles of different shapes and sizes, he will
by actual experiment find that the angles af
the base are always equal, and you can then
draw from him the explanation that this
fitting on reversal must always occur because
the two sides are equal, this way you
educate him—you make him teach himself.
You first make him observe facts, then make
him collect them under & rule, then cause
him to exercise his reasoning faculties in dis-
covering the explanation of this ruls, I

If you set the boy to learn the fifth propo-
sition as it is proved by Euclid, it is true that |
you give him a beautfiful piece of logic to
study, but he cannot appreciate it; hence
you miss one of the two great points for |
which the study of geometry is valuable, that
is the cultivation of the boy’s logical powers ;
and since you frighten him with the amount
and complexity of reasoning mnecessary fo
prove s0 simple a thing, you ufterly take
away from him any ambiiion to attack new |
questions for himself; and so you miss the
other, the cultivation of his capacify for
original and constructive work, TR ‘

But if, only giviog hints when necessar y
you lead a boy to observe the fact to discover
a proof, experimental first and general after-
wards, you teach him to think for himself;
you show him that geomefry is rather an
easy thing than otherwise, and make him
experience his own powers, The next
little proposition you give him to do
he will attack with a will, and with some. |
experience in attacking., Aud if you build up
a knowledge of geomefry in this way how
thoroughitwill be ! The boy will have thought
out most of it for himself, and the knowledge
he will have discovered for himself will be
a very different thing from knowledge merely
taught him, with the necessily attached that
he must think of it in fhe same way that
Euclid did, whose logical faculties when he
wrote his Elements were in a very different
condition from those of a boy. If I may make
a somewhat Irish remark, I will say that, if
Euclid had had to learn his own Klements
when he was young, he very grobabl_y would
not have been able or inclined to write fhem
afterwards, and that would have been a great
loes to us, :

It would, of courge, be impossible for me
now to give in detail a new system of teach-
ing geomelry, nor if I bad time would I
venture to do so, as-I have had so little

practical experience in teaching, but I hope 1




bave made clear by the example I havo given
'he epirit ot a syetem whose details each
teacher could best work out for himeelf, &
tyetem which weuld train boys to thiak and
derigp, acd would be full of life as compared
with the dead system of teaching rulesim-
Perfectly understeod. ;
It may Ye said that there would be practical

difficulties in cxamining boys so taught, butif
we were to confess that a bad system of
teachirg geometry must be maintained simply
on account of difficulties in examining, then
indecd we shouid be making the 2xaminafion
Our master instead of our servant. Buat there
I8 Do cause for any such confession. I am sure
a geometry paper can be so set as to place the
DOy Whose reasoning and designing faculties
have been trained far above a boy who has
merely learnt propositions, even though the
former does not know a siogle proposition,
end the gecond knows his Fn~lid from cover
to cover, There hae been puulished also by
an Agsociation of mathematical masters a
Syllatus of Geometry. Perhaps we in this
country could adopt it, and each teacher,
while adhering to the sequence of proposi-
tiovs g0 established, could useelther the text-
book of the Association or any other hse
pleaced ; or agaib, as I think would be ad-
vieable in teaching beginners at all events,
use no text book at all. The nearer we cin
get to making each boy write his own texb-
bock the better. ) ; =

Algebra and the analytical sciernces 1In
general are of less value as a moaans of
training than geometry, buf they are of
ccurse of great utility. A great deal of
scientific work, especially of the higher kind,
is completely dependent on the methods of
analysis, and their study is an obvious prac-
tical necessity. 738

Now, the working out of a practical ques-
tion by analytical methode consists generally
of processes of two kinds, quite different in
their pature and in their effect on the train-
ing of the mind. To the first kind of process
telongs the grasping of the question that is to
be solved, that is the exact conception of the
data, the clear idea of the nature of the de-
eired result, and the ordinary mental review
of all the facts and reasonings which bear
uron the question, and are known to the
operator, and fivally the expression of all ©
these in the symbolical language of mathe-
- matics, generally in the form of an equation.
 Then follows the second process ; the symbols
are manipulated ; in the higher mathematics
this manipulation involves a cerfain amount
of skill and ingenuity, but in arithmetic and
algebra, that i, such parts of these subjects
as are of easier nature, as are generally
taught to young children, and as are included
in our public examination schedules, the
treatment of the symbols follows well-
known laws, and often requires nothing more |
than mere memory on the part of the worker. |
The symbels having been thus treated there
follows the retranslation of the result into a
practical meaning, and this last process is of
the same pature as the first, Now 1t 18 In
conducting processes of the first kind that
are breught into play some of those faculties
of designing which are of so great importance,
which tend so much to success in Jife; the
clear understanding of the resources at one'’s
dispoeal, orderly mental arrangement of
{hote resources, a definite idea of what is to
be attained, and the proper selection from
all the resources of those which it is best to

employ in the attainment, In processes of
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the second kind the faculties emploved are
of a much lower order; clearness and good
arrangement and attention are still required,
but the things treated of are Dmited in
numhbker to the symbols in the equation,
so that there is no exercise of judgment
in  selection, and they have for the
time being lost all msaning, so that the
effort of thought is confined o little more
than thinking of what the rule rays is to be
done next, Censequently the first kind of
process i8 of & much more educating nature
than the second., But 1 do not think this fact
is generally recognised ; indeed, when those
of us who examine in mathematics and arith-
metic in our public examinations set questions
intended not merely to test the capabilities of
candidates for remembering rules for the
manipulation of symbols, which may have
very little real meaning to them, but to find
out whether their higher faculties of judg-
ment, comparison, and reasoning have been
trained, we meet with complaints that our
guestions are not straightforward, but are of
the nature of puzzles, To a personuntrained
to think, every question for whose solution he
has not a rule ready is a puzzle. The mathe-
matical training is emasculated if it be con-
fined to the treatment of symbols without
clear idea a8 to their meaning by processes
which require no originality in their conduc-
tion. A mathematical trainingof that sort 1s
worse than useless, for it leads to a Narrow-
minded dependence on rules. This surely ig|
an evil habit to encourage, for in practical life
we rarely meet with a queation which any
known rule will fit.

But whilst the mathematics, geometry in
?articulﬂr,' can be 80 taught as to educate the
aoculties of observing and designing, the study
of the natural sciences is most thoroughly and
naturally fitted fox this purpose. Whilst you
teach chemistry or physics, or geology, or
otkers of the sciences, you can trainthestudent

to observe and experiment, to compare and to



