
modern languages for the additionals, and has 
actually founded a inodern and mediaeval lan- 
guages tripoe, -the younger universities and 
colleges mill surely follow. To make Latin com-
pulsory, therefore, is, from this point of view, dis- 
tinctly inimical to educational progress, and is 
therefore unworthy of an institution which, like 
the College of preceptors, has in past years donc 
so n ~ u c h  to further the modern reforms in mitldle- 
clabs rducalion. 

SARAA. BURSTALL,B.A. Lond. 

A SURVIVAL OF T H E  UiYE'lTTB87: 

I N  his inaugural address before the sanitary 
congre.;s recently held at  Yorlr, Sir T. Spcncer 
Wells, the president of the congress, touched upon 
a subject of great interest to educators. He said, 
speak~ng as a sauirarian, that so far as concerns 
the ~nentsl  ant1 physical training of cl~il(lrea.and 
giving woliiea the option of other occupations than 
those of domestic life, he Eaw no great cause for 
alarm. It is an age in which education -at  any 
rate, for the rlliddle classes-n~ust be pushed far 
beyond the limits which our fathers thought witle 
enough for us. Mere rule-of-thumb worlr is al- 
most out of date ; and there are so many indus- 
tries in  which scientific knowledge and exactness 
are requisite, that the want of early education 
cuts off a young man's chances of advanccmeut. 
A morlrluan must now be soinething Inore than a 
mere machine. He must have Ileati as well as 
hands, brain as well as muscle : and, as uneclu- 
cated brains are not worth more in the labor- 
market than untrained muscle, we must be con- 
tent to nlalie solne sacrifice in their cnlturc. As 
for the outcry about the dangers of Lvonien taliing 
up men's work, it  is breath masted. h great 
many failures will outweigh the fern successes, 
and bring the l~alance right. 

"For my omn part," continuerl the speaker, "I 
think monlen capable of a great deal more than they 
have been accuqtolned to do in times past. If 
overworlr sonietiiiies leads to cltsease. it is morally 
more ~vholesolne to work into it than to lounge 
into it. And if sorne medical practitioners have 
observecl cases where mental overstrain has led t 3  
disease of mind or body, I cannot deny that I also 
have at  long intervals seen some such cases. But 
for every ~ u c h  example I feel quite sure that I 
have seen at  least twenty \\-here evils equally to 
be deplored are cnnsed in young wornen by want 
of mental occupation, by defioient exercise, too 
luxurious living, and too mucll ainusenient or ex- 
citement. 

"Again : we have heard much of late about 
overpressure from work in schools. This is one 

of the novelties of our tune. iC'o doubt it exists, 
and I think it  may in part be traced to some of 
our sanitary success. We have reduced the 
mortality of early infancy. Many children who 
mould formerly have died off-hand, are now 
saved, and find their way into the sc:hools. They 
are survival4 of the least fitted. They live, bnt 
they are not strong. They hare to submit 
to the same routine, and be forced up, if pos-
sible, to the same standard as the rest. But the 
effort is too nluch for them. Their frames are 
not hartly enough to resist the mental strain. 
They p21ow all sorts of nervous symptoms, disap- 
point the teachers, and are the types brought for- 
ward as victims of tlie system. 

"The vice of the system is that il  is indiecrimi- 
nate. There is no revision of the recruits, and 
the tasks are not apportioned to the feeble powers 
of sanitary survivors. This is an evil wl~ich will 
remedy itself in time by the gro\ving-up of a, 

larger proportion of strong children ; and the 
present difficulty may be got oLer by a little 
patience and mor?eration, -a little more regard to 
sanitary logic. The children must have training 
beFore educatiun, and must be put upon sonie- 
thing even less than a half-time sgitem." 

AT tlie recent colonial and Indiau exhibition, 
held in London, constderable attention was given 
to the condition of educat~on in the colonies. At 
a conference heltl on this sul~ject, William Lant 
Carpenter, B.A., B.Sc.. tThose scient~fic \vorlr is 
as well known in this country as it is in  England, 
read a most interesting and aluahle paper on the 
position of science in colonial education. Mr. 
Carpenter's paper is of such alue that we replint 
the major part of it from the London Jou?nul of 
edzccatzoiz. Mr. Carpenter said : -

The colonies to which j our secretarj desired me 
to confine my attention were, Canada generally ; 
South Aflica (the Cape of G ~ o d  Hope and Natal) ; 
West ant1 South Australia, Victoria, New South 
Wales, ant1 Queenslancl ; Kew Zealand and Tas- 
mania, i be last of which is unfortunately not rep- 
resented at  this exhibition. 

If the term ' education' be used to includr, not 
merely7 P-holastic and collegiate training, I~-atalso 
any organization5 and methods for drawing out 
the minds and faculties of the people, then a re-
view of the position of scienc*e in colonial ecluca- 
tion should inrlude all pro~isions for teaching it  
in any degree or form, Science in primary, 
secondary, and 11igh school.; of whatever kind, in 
technological schoois -?it11 a view- to its applica- 



tion to the industrial arts, and in universities or 
colleges, should come under review, as well as its 
promotion by ecientific bodies or societies ; also 
the means afforded for its cultiration among 
adults, by means of museums, botanical and 
zoological gardens, public lectures, erening and 
other adult classes, public libraries, etc. My in- 
quiry has, as far as possible, ranged over all these 
subjects ; but inasnluch as many of them are vol- 
untary and not state-aided, and therefore notsub- 
ject to inspection and report, i t  has been difficult 
in  several instances to get accurate infornlation 
about them. 

There appeared to be two methods of present-
ing the subject : I". To take each ineans of ad- 
vancing scientific edncation separately, and con-
sider what is done in that particular matter by 
each colony ; 2". To talre each colony separately, 
and give a general view of its various methods of 
pron~oting education in science. After careful 
consideration, I decided to adopt the second alter- 
native, since comparisons -proverbially odious, 
and sometimes b a s d  on data not strictly com-
parable -moulcl thereby be avoided. 

This is scarcely the time or place to dilate upon 
the advantages to be gained by giving science a 
proper place in education ; i.e., recognizing that 
it  is of equal ~ a l n e  to literature and art as an 
educational instrument : your presence here to- 
day proves that you have more or less egnlpatlly 
with such proposals. To those, however. xvhose 
sympathy is less rather than mow, I would coin- 
mend a careful perusal of three Cantor l ec t~~res  on 
science-teaching. recently delivered at  the Society 
of arts (and since published separately) by Prof. 
Frederick Gnthrie of tlle Science school^. South 
IKensington, whose powerful arguments, and clear, 
incisive style, can scarcely fail to rnalre a decided 
impression upon unprejudiced rz~incls. I wish 
that time permitted me to quote some of hls 
amusing remarks. 

In  reviewing the whole subject, I have been 
~ e r ymuch struck with the fact, that, in every 
colony, education is a distinct depal tment of the 
state, u~ider  a responsible minister of public in-
struction, the teachers themsel~es being in man>-
instances ciril servants. The adrantages of this 
plan. enabling the minister. as it cloe~, to talre a 
broad and statesmanlike o i e x ~  of the ~vhole sub- 
ject, are well seen in a speech on public edu-ation 
in New Zealand, delivered on July 21, 1885, in the 
house of representatives, by tile Hon. Robert 
Stout, nlinister of edncation. This case may he 
considerecl a typical one, and will be alluded to 
again in the detailed account of that colony. 

Another nobeworthy point is the obvious desire, 
on the part of nearly every colo11y, to realize Pro- 
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fessor Huxleg's aspiration for Great Britain, that  
tlle state should provide " a ladcler reaching from 
the gutter to the university, along which every 
child in the three kingdoms shall have the chance 
of cli~nbing so far as he is fit to go." In  most 
colonies, not e ten excepting South Africa, this. 
appears to be more or less the case. A state-aided 
system of scholaiships enables a boy in the pri- 
mary schools to pass through the secondary and 
high schools, colleges, etc., and finally to study a t  
the Colonial university. Sometin~es the s a n ~ e  
system is so far extencled that holders of such 
scllolarships proceed to England, ancl talre uai-
T-ersity clegrecs there. f r~quently in science. 

I propose to consider tlle pruvisions for educa- 
tion in science in the following order, in  each 
colony, ancl to take the colonies themselves in 
geographical succession, beginning with the most 
westerly : primary, secondary, and high schools ; 
colleges, both special and general ; universities, 
museums, libraries, scientific societies, lectures, 
and other means of encouraging a Imowledge of 
science anlong adults. 

CANADA. 
Procitzce of O?ztcirio (including Ottawa City). -

In  the public or primary schools, with the excep- 
tion of a little descriptive geography and very 
simple object-lessons, no elements of science are 
taught. The high-school course, however, in-
cludes elementary physics and botany, even in its 
lowest classes. The course of study for all teach- 
ers, llo~vever, embraces the elements of natural 
science ; and the Normal school a t  Toronto has, as 
Dr. Gladstone and I can personally testify, a mag- 
nificent collection of apparatus for the teaching of 
phyeical and other branches of science, a selection 
from which can be seen in the Canadian court, 
educational division. Varions denon~inational col- 
leges teach science to a l in~i trd extent ; but the 
chief provision for higher inetruction therein is to 
be found at Universitj college, Toronto. where are 
three well - equipped laboratories, - chemical, 
physical. and biological, - the al2paratus alone in  
which cost $27.500. ant1 also three museums. In 
the School of practical science. connected with 
this. up911 IT hich $50,000 \\-ere expended, there are 
three courses of stuclg, -engineering (civil and 
mining), aaiaq ing and mining geology, analytical 
and applied chemistry. T l~e  dgricnltural college 
at  Guelph has a reputation over the whole conti- 
nent, and natural science is a larqe feature in its 
programme. Nearly a quarter of a million dollars 
were expended on its establishnlent. and the cur- 
rent annual expenditure exceeds 5152,000. 

For persons beyond the ordinary school age, 
there is an excellent organization throughout the 
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province, of the same character as that of the 
science and ar t  department in South Kensington. 
Dr. S. Passmore May, the superintendent of 
mechanics' institutes. who takes the greatest in- 
terest in this movement, informs me that no less 
than sixty branch schools hare been established 
within the last four years, in connection with 
these institutes. Its headquarters is in the Edu- 
cational museum in Toronto. Here also is located 
the famous magnetical and meteorological ob-
servatory, established in 1841. The Canadian in- 
stitute in Toronto, and various societies, more or 
less scientific in their aim, do good work in en- 
couraging a taste for such studies. 

Province of Quebec (including the city of hlon- 
treal). -Here the Council of public instruction 
contains two committees, a Catholic and a Protes- 
tant. The educational as well as other organiza- 
tions are necessarily very often duplicated; but 
R l .  Ouimet, the superintendent of the department 
of public instruction, to whose courtesy I am in- 
debted for much valuable information, informs 
me that the system has worked well, and without 
the least friction. 

In  the primary schools the instruction is almost 
entirely literary, with the exception of a little 
geography. Object-lessons, in the English sense 
of the term, appear to be conspicuous by their ab- 
sence. A small manual of agriculture is used as 
a reading-book, but the subject itself is not taught : 
the idea is to show how to preserve the fertility of 
the soil. The secondary schools correspond to the 
French lycdes, and in their courses chemistry and 
one or two other branches of science find a place. 
I n  the normal schools, also, scientific subjects 
form part of tlie training. 'Perhaps the most 
important recognition of tlle proper position of 
science in an educational course is to be found in 
the fact, t h ~ t  for the entrance examfnation to 
all the professions, without any exception, some 
knowledge of certain branches of science is corn- 
pnlsory. The Ltval university at  Quebec, for 
Catholics, and the McGill unixrsity of Xontreal 
(of \vhicll Sir William Dan-son, president-elect of 
the Brit'ish association, is principalj, both grant 
clegrees in science ; and in the latter there is a 
separate faculty of applied science, TI-hich provides 
a three or four years' professional training in civil, 
mechanical, and mining engineering, assaying, 
and practical chemistry, and grants degrees in  
these subjects. An excellent niedical ecl~ool and 
faculty of medicine is attached to tile university 
also. The Catholic coll~mercial academy of Mon- 
treal, conducted by the Christian Brothers, has a 
scientific and industrial course ~ini i lar  to that in 
McGill university ; and the Quebec commercial 
academy, also conducted by the same body, has 

fairly equipped laboratories, and gives regular 
courses in science. The norn~al  schools of the 
province are in each case affiliated to their re-
spective uuiversit~es. I n  connection with McGill 
university, we come across, for the first time, the  
progressive system of scholarships, reaching down 
from it to the primary schools ; and here should 
be mentioned the Redpath museum In the uni- 
versity grouncls, which is purely scientific in its 
aims. Except in connection wit11 McGill univer- 
sity, there appear to be no scientific societies. The 
newly established Royal society of Canada, which 
draws its members from all parts of the colony, is 
formed somewhat on the same lines as the French 
acadbmie des sciences. 

Akw BT~G?ISWZ'CJC.is somewhat remarkable - I t  
that a small colony, mainly agricultural, should 
possess one of the most perfect systems of instruc- 
tion in  primary schools with which I an1 acquaint- 
ed. As early as 1802, the prorincial gorern~nent 
and legislature recognized the fact that to make 
provision for the people's education was one of 
the duties of the state. '' From the small begin- 
ning then made, there has been developed, by slow 
degrees, the present public.schoo1 system of New 
Brunswick, one of tlie most perfect, in principle 
at least, to be found in any state or country." 
There is a progressive course of instruction for all 
schools, in which the subjects appear to have been 
select~d, arranged, and apportioned with a due 
regard for sound educational principles. I t  is 
arranged in txvo equal divisions, literature and 
science. Between the bottom ot the primary and 
the top of the high schools there are eleven stand- 
ards ; and yet, even in standard I., in primary 
schools, plant and animal life, minerals, and 
geography are among the subjects dealt with, as 
well :IS fanliliai lessons on the conditions of health. 
Elementary physics makes its first appearance at  
stanclarcl V. Out of a total population, including 
adults, of 321,000, one-eighth, or 40,000 children, 
had lessons in hygiene, one-sixth in geography, 
and one-sixth in u s e f ~ ~ lknowledge of plants, 
animals, and mineials, in the public schools in  
1885. The pro\ ince spends annually nearly one-
third of its totnl revenue upon education. If 
local rates be taken into a'ccount, the expenditure 
on the comnion-school systen~ alone is about E100.-
000. and this with a total population less than that 
of Birmingha~n. The iiornial scl~ool for training 
teachers was begun in 1847, ancl tlie spirit xvhicb 
now animates it mag he judged from the follom- 
ing niaxirn enforced there : " The development 
of the faculties is of iiiore in~portance than the 
acquisition of knowledge." It is in connection 
with the university at  Fredelicton, the degrees of 
which are univessally recognized. Thereis a large 



system of scholarshil:~ and bursaries in connec-
tion with it. A good natural history society ex- 
ists in St. John, with corresponding members in  
the country districts. 9 museunl, mechanics' 
institutes, and similar agencies complete the 
facilities for the pursuit of science. 

~YOCU all grades or cla~ses of the Scotin. -In 
elementary schools, the teachers are expected to 
furnish suitable instruction in hygiene, and what 
are terrned . Lessons on nature,' or usefnl knorvl- 
edge lessons, as well as geography. In  grades 
3 to 6, these lessons are chiefly biological and 
mineralogical ; while, in grades 'i and 8, elemen- 
tary physics, chemistry, and agriculture are intro- 
duced ; and, in order that the teachers n ~ a y  be 
well prepared for this last, there is a school of 
agriculture in connection wit11 the norn~al  school. 
I n  the higher gradecl schools. the course inclucles 
geography and the elements of mathematics, 
physics, botany, physiology, geology, and cheln- 
istry. There are various colleges, and a university 
a t  Halifax, on the basis of that of Londou, to 
wliicli most of the colleges are afiilisted. 

In  concluding this brief sketcl~ of tile provisions 
for scientific education in the province of Canacltl, 
I feel that it  u~ould not be complete without an 
allusion to the scliools for the hliilcl, and for deaf- 
mutes, all of which come under the superintend- 
ents of public instruction, just as they clo in the 
United States, Tlie education of chil(1ren so 
afflicted is not a matter of charity, as with us : 
bnt it is talien cognizance of officially, and, as I 
can testify fro111 personal inspection, is carried out 
in a very scientific manner. TA7hat is tanglit is 
mainly objective and experi11:ental. I t  may not 
be out of place, perhaps, to mention here that we 
owe the invention of the Bell t (4ephon~to re-
searches undertaken by Ales. Glrahanl Bell, in his 
official position as l~eatl of tlie Xormal school for 
teaelleis of deaf-mutes. in  B i ~ s f o ~ ~ ,  Jlass., in order 
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Town, of which T had sorile experience, the idea 
of science mas, getting by rote a few pages of a 
booli on physical geography. At one or two 
schools, where I int,roduced simple lessons in  
physics, with experiments, I was surprised -
though it was for this that Illoped -at the qniclr- 
ening of intelligent interest in the work." There 
is a university, i ~ u lI regret to say that its exam- 
ination schemes gire no encouragement whatever 
to scientific training. Public libraries, museunis, 
and botanic gardens exist, and are state-aided, as 
well as their count:y branches. 

17Tcttal.-A c o u ~ ~ c i lof education controls state- 
ajcled schools of all kinds. The course in all p i -  
mary schoois i~iclutles tll~oretically the elements 
of natural and l,hysicai ~cience. Even in tlie 
native schools a little physical geography is taught. 
In the hig110r schools, a t  Durban and Pietermaritz- 
burg, scientific teaching is carried st:ll farther. 
A lacly friencl of mitre, Jlics Ro\ve, an ardent dev- 
otee of science, has lately settleil in the latter city, 
a t  the head of a verT high-class girls' school. 

~USTRALASI.IX COLO!iJCP. 

In erery one of' these, the state s! sten1 of educa- 
tion is coinpulsory ancl ~~nclenominatlonal. Pub-
lic instruction is free iu Victoria, Queenyland, and 
Nerv Zealand. I11 proportion to population, Vic- 
toria has more children at  school than any other 
colony ; but its age-limits, six to fifteen years, are 
greater. Sew Soutl~ \Vales heads the llst in point 
of cost of instruction per scholar. ~ \ - i t l ~  an expen- 
diture of 68 2 s .  8ci. eacll per year, nearly double 
that of any otller colony; but its system o f  in-
struction is far the rnost complete of any, as mill 
shortly be seen. 

T+'estertz hls tral iu .  -Its total poljulation does 
not arnom~t to 40,000. In 1884 about £10,000 was 
exl?endeil on education. In the schools through- 
out the colony, whether high or elc'lnentary, the 
rudiments of some branches of science form a part 

to facilitate the instrliction of childl.en l~ i t l~er toof the teucliing. The ~vealthier classes of society 
voiceless -I can hardly stiy, spt7ech!ese. 

SOUTHAFRICA. 
Cape of G00C7 liope.-The eystern is a co~llplete 

eciucatioilal lailder. with the Kraal schools at  the 
lootton). ancl the University of the Cape of Good 
Hope a t  the top; and every kincl of educatiollal 
institute is state-aided. I cannot learn thet any 
science-teaching is given in primary sullools. In 
the second-class schools a fairly high standard is 
aimed at, but hon- far i t  is reached may be 
gathered fro111 the followi~lg sentence in a recent 
report of the inspector-general of schools : '' But 
certainly the greatest want in the school curricu-
lum is the almost general neglect of scienceteach- 
ing in a scientific manner." 
9friencl writes to me, " In the scliools near Cape 

sent1 their children away for education, and this 
118s not tended to encourage high-class teaching 
of any kind. 

South Azls t~ul ia .-The schools arc- divided into 
puhlic (or primary) arld provisional. I n  tile 
former, only certificated teachers are employed. 
Physical geography, object-lessonst and sinlple 
clrawinq all find a place in the coml~ulsory course. 
Tlie secondary schools and collegcs are mainly 
denominational, receiving ' grants-in-aid,' ancl in 
the programmes of nlany of them science takes a 
fair position. The colony enjoys the distinction 
of being the only one of the nlainla~ld provinces 
of Australasia which possesses an agriculturaP 
college : i t  was opened in 1885, under the rnanage- 
n l e ~ ~ tof Professor Custnnce, forrnerly of Ciren-



cester, and the course of instruction includes 
chemistry, geology, botany, mechanics, veterinary 
science, forestry, etc. The university 11as nine 
professors, the chairs being thus roughly clasii- 
fiecl : two literature, five science, one music, one 
law, in all of w11icl1 subjects, and in medicine, it 
has power to confer degrees. The inatriculation 
programme containb many optional subjects, aud 
i t  would be possible, but not easy, to pass it 1 ~ 1 t h -  
out any knowletlge of science. The bachelor's de- 
gree in either faculty involves three years' aca- 
demical study, with an exan~inatioi~ at  the end of 
each, condactcicl in tlie best manner, viz., partly 
by the professors, partly by external examiners. 
This system obtains also in the Universities of 
Victoria aucl of New South Wales. The course 
for scierlce degrees is distinctively gcod, and well 
arranged. This university opened its degrees to 
women in 1880. 

In Adelaide, free popular lectures on scientific 
subjects are given by the university professors, 
and are very largely attenderl. The attendance at  
&lie courses on physiology n-as quite remarkable. 

There are one or txvo scientific borlies or associ- 
ations, such as the Royal society of South Aus- 
tralia, but they are ail more or less connected 
with the university. 

The system cf state scholarsl~ips, enabling the 
holders to pass by successive steps from primary 
school to university, is very extensive, and hold- 
ers  of the ' South Australian scholarship ' pro-
ceed to English uiliversities every p a r .  The pub- 
lic library, museum, and ar t  gallery of Soutli Aus- 
tralia for111 one state-aided iilstitution, organized 
very n ~ u c l ~  on the basis of the typical institution 
a t  South Kensington. Its work, however, is 
mainly literary and artistic, and it is affiliated 
with the university. 

VICTORIA. 
In  this coIony the whole subject of public edu- 

cation was the subject of a r o ~ a l  conlmission of 
inquiry, xi~l~ic*ll a reportpresented most v:~l~iable 
in  1878 (mainly the work of Mr. Charles 13. Pear-
son, M.A.), contait~it~g excellent suggestions for 
the orgallizatioil of public instruction as a whole. 
I have been unable to learn horn far tl~cse recom-
mendations have been carried out? since I have 
had more difficulty in obtaining recent info~ma-
tion ahont Victoria than in ariy other case. 

In  the primary schools, geography is a decidecl 
feature, but there are no 'object' or useful 
lmowledge lessons. Of 7,000 children who, in 
1884. paill for tuitiol~ in extra subjects,' one-
f o x t 11, or 25 per cent, toolr science if mz~thernatics 
be included, but only 5.7 per cent if it be excluded. 
This speaks well for the recognition of mathe-
matics as the basis of science. For teachers, 

l~owever, all certificates above a Illere ' certificate 
of counpetency ' require s e ~ e i a l  subjects. from one- 
quarter lo one-half of which are scientific, and 
some science is compulsory. 

A11 secondary education is under the control of 
private per~ons and proprietarv bodies, usually 
connected with some religious denomination. 
There areeight exhit~itions yearly. of £33 each for 
six years, enabling the holder to pass from state 
schools through certain approved grammar-schools 
and a university course. 

As the colony owes much of its prosperity to its 
mines, i t  is natural to find t n o  excellent scllools 
of mines, -one a t  Sandllnrst (for~ilerly Eendigo), 
the focus of reef-mining ; the other at  Ballarat, 
the centre of alluvial mining. From a personal 
inspection of both these, a few pears ago, I can 
spealr in  the higl~est terms of their efficiency. 
On Nov. 29, 1880, I wrote in the visitors' hook at  
Ballarat. ''The chief thing appalently required to 
make the school do even better work than it is 
doing, is that its pupils should conie to it with 
some elementary knowled,.;e ot the principles of 
physical science, such as oupl~t  to f o r n ~  part of 
the necessary instruction in the higher classes of 
every state school." I haxe since experienced the 
pleasure of being infotnicd that these few A ords, 
which were printed and widely cilculated in the 
coloily, exercised a most important influence for 
good upon the school. 

Deteinlined not to be behind South Austra!ia, 
the coloily has started an exprrimental farm, and 
ir building a n  agricultural college In Melhoi~rne. 
There is also a capital incluet~ial and technologi- 
cal mueeurn, in connectio~l \\ ltll \\ llicll lectures 
are given. 

Tile University of Melbourne ranks with those 
of Great Britain. Its magnificent buildings were 
opened in 1835, and women were admitted in 1880. 
T l ~ em;rtriculation examicalion embraces fourteen 
~ul)jects, ,six of ~~-11icll scientific (including are 
mathematics) ; but I regret to sag that the uni- 
versity gives no encouragelnent to the study of 
science, since a candidate may ~natriculate ~vitll- 
out passing in either of these six, and, although 
there are literary honors lists, there are no science 
honors lists except in mathematics. Science finds 
a very subordinate place in the arts degree, and 
degrees in engineering have lately heen instituted. 
Practically all t!le teaching of natural science in 
the unit~ersity is confined to the medical school, 
one-third of the total nunlher of degrees granted 
being medical, and one-half arts, tlie reillairider 
laws. The Melbourne observatory, the Jfelbourne 
botanic gardens, and the Melbourne public library 
are a11 well known hy repute to Englishmen. 
Tile zoological garden 1s only recently set on 



foot. Eight scientific or learned societies, headed 
by the Royal society of Victoria and the Royal 
med~cal  society. keep alive an interest in various 
branches of science. The Auetralian health so-
ciety, with its free lectures in Melbourne, and 
branch lectures in various provincial towns, does 
much practical good among tlle people, and the 
same may be said of the mechanics' institutes and 
public libraries to be found in inost cities of this 
colony. 

NEW SOUTHWALES. 
Just as New Brunswick and Nova Scotia in the 

Canadian group of colonies appear to have 
worked out, theoretically at  any rate, the most 
perfect educational scheme, so, in the Australasian 
colonies a similar place must be accorded to New 
South Wales. The whole of the present system, 
which, as usual, is under a min~ster of public in- 
struction, dates from the act of 1880, which au- 
thorized, as state scl~ools, f i \  e classes of schools, 
the recognition of four of which by the state was 
quite a new thing. These are, lQ,primary; 2O, 
superior public schools, for additional instruction 
i n  the higher branches ; 3". evening schools, for 
those who had no opportunity for education in 
primary schools ; 4". high schools for boys, which 
prepare for the university ; So,sinlilar schools for 
girls. I n  1885 there were GO8 pupils in  theqe 
high schools, from a colonial population of 920,000. 
The gross annual expenditure of this act exceeds 
£700,000 ; and the total scl~ool population is 
280,000, or approaching one-third the e n t ~ r e  pop- 
ulation of the colony. 

In  every public school, object-lessons, geog-
raphy, and dra\171ng are taught. even in the lowest 
clas~es. I n  the fomth clqss of primary schools, 
object-lessons include "natural history, inanufac- 
tures, elementary mechanics, and the science of 
common things ;" in the fifth class, " arts and 
nianufactures, tlle laws of health, social economy, 
the duties of a citizen, the laws of the ~ t a t e ,  and 
experimental physics." Of ofcourse, tile ~ v l ~ o l e  
this is treated in very elementary fashion ; but 
the point to be observed is. that the same idea is 
carried out in the liigher schools, of v:hich 1have 
already spoken. In  the Sydney graminar-school, 
a scl~oolszci g l e ~ z e ~ i s ,  now a there is modern side, 
in which natural science takes a pronlineiit place. 
The university is now exceedingly well organized. 
I t  grants a B.Sc. and a D.Sc, degree, thc latter re- 
quiring a research paper. I t  also grants corre- 
sponding degrees in engineering. Its degrees in 
arts involve attendance upon certain courses of 
lectures in llataral science. I regret, however, to 
say that its matriculation exanlination can, if cle- 
eired , be passed in literary subjects and mathe- 
matics alone, to the exclusion of science, wl~ich, as 
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is well known, cannot be done in the Unirersity 
of London. The public examinations, however, 
set on foot to test the education in schools, include 
a large number of science subjects. In connec-
tion with the university are several denomina-
tional colleges ; and a large and well-endowed 
new medical scllool has just been built in the uni- 
versity grounds. 

The rnost remarkable feature, however, in the 
public instruction of this colony, is the state sys- 
ten1 of technical education. The subject was be- 
ing discussed when I was there in  1880. and I 
remember being invited by Sir W. Manning and 
Sir Harry Parkes to address a meeting about it  
in Sydney. Since then it has made extraordinary 
strides, mainly under the guidance of Mr. Edward 
Combes, the president of its board of goveinors. 
I t  has follorved the principles laid down by the 
city and guilds of London institute, and arrange- 
ments are in progress by which its worlc d l  now 
be tested by the examiners of that body. The 
Sydney college has 80 classe., in 13 rlepartments, 
and itinerant lecturers give instruction in 16 of 
the principal towns of the colony. The nunlber 
of individual students in Sydney alone last year 
was 2,634, or more than a t  the technical institute 
in Finsbury ; and of these, 500 were women. I11 
that year, also, 196 popular lectures were given 
in SJ dney, ent~rely on scientific subjects, a t  which 
the a\ erage attendance was 208, the total being 
40,765. In this exhibition are specimens of the 
work of the college. One remarkable feature of 
it has yet to be noticed : all this excellent work 
has been done in teniporary and hireil buildings ; 
the college has actually no permanent abode. 

Among tile other means for spreading a knowl- 
edge of science, the magnificent museum, the ex- 
quisitely beautiful botanical garden?, the public 
libraries, the Royal society of New South Wales, 
the Linnean society, and similar smaller organiza- 
tions, must not be forgotten. 

QUEENSLAND. 
The primary schools are divided into ' state ' 

and ' provisiona!.' There are 425 of the former, 
and the free coarse of instruction includes geog- 
raplly. object-less3as. and elementary ~nechanics. 
Pnrtruction in other subjects is charged for, and 
must be given out of the ordinary school-hours. 
The object-lessons are defined to include "an ele- 
mentary knowledqe of the science of common 
things -of the materials and processes necessary 
to produce the inost common nianufactured prod- 
ucts-and of the lams of health." In  1884 
there were 52 scholarships from prinlary to  gram- 
mar schools, and these again are largely aided by 
government grants, SP0,000 having been thus 
spent to the end of 1884. From these schools, 



since 1878, three exhibitions to the universities 
have been granted yearly, on the result of exam-
inations conducted by the professors in Sydney. 
The holders of these scl~olarships have proceeded 
to the Universities of Sydney, Melbourne, London, 
Oxford, Gla~gow, and Edinburgh, and in many 
cases have distinguished theinselves there, often 
in scientific examinations. 

Little or no elementary science is taught in  the 
primary schools. iZ council of education takes 
cognizance of all secondary schools, and conducts 
exaulinations for sclrolarships and exhibitions, 
and for the degree of A.A. Holders of this de- 
gree can proceed to England to study for three 
years a t  government expense : 274 students have 
availed themselves of this, and have taken med- 
ical and legal degrees, and entered the chilrch, 
but none have studied and applied their science 
in  the colony. I t  is one of the duties of the an- 
alytical chemist to the government, to deliver 
free public scientific lectures in Hobart. The 
government has under consideration a scherne for 
introducing technical education into prirnary 
schools. 

NEW ZEALAND. 
I have already referred to the speech of the 

minister of education of this colony, delivered in 
the house of representatives in 1885. In general 
characteristics, the educational system here much 
resembles those we have been consideling. The 
extent to which science is recognized in the pri- 
mary schools ki l l  be seen froni the following 
facts. With a population of about half a million, 
there are nearly 1,000 primary schools, in which 
almost 100,000 children received instruction in 
1884 : 55 per cent of these learned geography ; GO 
per cent, drawing; 75 per cent were taught 'ob- 
ject-lessons ;' and 26 per cent received lessons in 
elementary science. The course of instruction in 
this interested me much, as it is so obviously based 
upon what has been so successfully worked in the 
board schools of Li~rerpool, Birmingham, Leeds, 
Nottingham, etc., and is being introduced in Lon- 
don also. I t  is confined to pupils in and above 
standard IV.; the boys being taught elementary 
physics, or agricultural chemistry, or botany, and 
the girls domestie economy, based on such excel- 
lent little boolrs as that of Mrs. Buckton. The 
peripatetic syste~n of teaching these subjects, so 
well worked in our large cities, cannot, of course, 
be carried out in  New Zealand. The Maori native 
schools are, on the whole, in a flourishing position, 
and doing excellent work: 2,226 children are in  
attendance, and a text-book, 'Health for the 
Maori,' has been published in English and in the 

ernacular. 

I n  the secondary schools, academical traditions 
are still very strong, and in the position of science 
there is very great room for improvement. Under 
the guidance of the University of New Zealand, 
however, the provincial colleges affiliated to it are 
doing much to encourage the pursuit of science. 
In Canterbury college, out of six professors, four 
are scientific, and a similar proportion holds good 
in the so-called University of Otago, excluding the 
medical school. I believe a'sin~ilar state of things 
exists also in the Auckland college. The Univer- 
sity of New Zealand recognizes the claims of 
science to a greater extent, I think, than does any 
colonial university. The pass for a bachelor of 
scieilce is as f o l l o ~ ~ ~ s  : mathematics, physics, chem- 
istry, biology, and any two out of the five follow- 
ing subjects,-Latin, Greek, English, modern 
languages, mental science. A candidate can ma- 
triculate and p~oceed to the B.Sc. degree without 
any rnore classical knowledge than a trifhng amount 
of Latin, such as the proverbial schoolboy ought 
to have at  his fingers' ends. So anxious is the 
senate of the university to maintain a high standard 
for its degrees, that all the degree examination 
questions are set, and all the answers thereto are 
revised, by English examinera of either London, 
Oxford, or Cambridge universities. I t  is rny privi- 
lege to be the agent of the university in England, 
and I am now seeing through the press about 
ninety examination papers for use in the colony 
next autumn. Mr. Stout sajs  in his speech, that, 
'' considering her population, New Zealand has as 
many students receiving a unirersity edncat~on as 
any country in the world, and, relatively to her 
population, more university-trained men than any 
country in the world." 

So much for the scholastic instruction. In  the 
other great means of educating the people, mu-
seums, etc., New Zealand is in advance of the 
other Australasian colonies. The Canterbury 
museum, whose curator, Dr. Von Haast, is execu- 
tive commissioner at  this exhibition, excels those 
of Hyduey and Melbourne ; and in arrangement 
of exhibits for scientific purposes, the Otago 
museum is s a ~ d  to be second to none in the southern 
hemisphere. Those in Wellington and Auckiand 
have also a well-deserved reputation. 

GENERALCONCLUSIONS. 
Finally, I beg to offer a few general remarks 

and conclusions, founded upon the details which 
we have been considering. To those of us who 
are familiar with the very liniited extent to which 
the teaching of science is carried out in  the ele- 
mentary schools of Great Britain, i t  would appear 
that its claims to a place in state-aided primary 
education are much more recognized in the colonies 
than in the mother-country ; and this not merely 



because it is the only foundation upon which a 
system of technological education can be securely 
built, but for its value in drawing out the minds 
of the pupils. 

In secondary, grammar, aucl high ~chools, how- 
ever, where the academic influence and traditions 
are still strong, I incline to tllinli that science 
scarcely occupies a position equal to that nom at.- 
tained in corresponding English schools. I should 
doubt, for example, nhetller there is any large 
high-class school in either cf the colonies, v;here, 
as in Clifton college, a certain annoont of attend- 
ance on science classes is reqairecl fro111 every boy, 
no metter what his f ~ ~ t u r e  is to be, in order that lie 
mag7 conlprehentl the meaning of scientific method 
and treatnient of a subject. Tile colonial uriiver- 
sities, too, though now generally 111odelled rnore 
or less on that of London, hare usually so ar-
ranged their mntricnlation examination, unlike 
their prototype, that it is possible to pass it in 
purely litersrj- subjects alone. 

A glance ahrough the calendars of the ol~ler 
colonial universities shows agam, in a very marked 
degree, the strong influence of the older academic 
ideas of Car~ibridge and Oxford. I notized this 
particularly in the case of Sydney, in 1830,where 
I had unusual opportmiities of forming an opinion ; 
and also, a t  the same time, in some of the pt.o:iri- 
cia1 colleges in Sew Zealand. TVithin the last few 
pears, however, a great change has come over 
colonial universiLy opinion in this matter. Degrees 
in  science have been instituted ; faculties of scierlce 
have been organized, and placed on an equal foot- 
ing with those of arts, Ia~vs, and medicine. I11 
the case of tvo ,  a t  least, of these universiLies, 
degrees in  engineering science are now conferred, 
a proposal to establish which, as some present are 
aware, is now before the University of London. 

Great as has been the progress of public olrinion 
in England during the last few years, on tlie value 
of science as an element in education, I am dis- 
posed to thin?< that the progress has been greater 
in  the colonies iu the same period. Certainly the 
development of that opinio~i to its present point 
has been l i~uch more rapid in the colonies than a t  
home. In eclacational as well as in polltical mat- 
ters the colonies are most valuable to the noth her-
country as localities where experiments in legisla- 
tion may be, and often are, conveniently tried, the 
progress of opinion on certain subjects there being 
in advance of that in England. 

To attenipt a general review of all the other ex- 
isting agencies for the pronlotioll of a taste for 
science among adults would be almost hopeless. 
They are of the same general character as in Eng- 
land, modified to suit tlie special circumstances of 
each case ; some of then1 being carried on, under 
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circumstances of gre'it diflicultg and discourage- 
ment, b r  enthusiastic devotees of nature, while 
others, like tlie Royal sorieties of Canada,Victoria, 
and New South TIrales, ha\ e a c h i e ~  ed a reputation 
which exterids m herever the English language is 
read. 

A s  English writer, touching on the subject of 
education in Spain, conlplains that so different 
rtre the conditions in the various provinces of 
Spain, statistics nlisleacl when they seen1 to shorn 
that Spain is one of the moral; educated couiltries 
in Europe. TVllile this is true, he saj s, of many 
districts, it is not true in all. The great dran'bnclc 
to the cause of education in Spain is the compara- 
tirelg iinia:l educated public to mliicli appeal can 
be marle. Out of npwa~.d of sixteen mi!lions of 
Spaniarcls, only four nlillions lrnom how to read 
anti write. and half a million more can read only. 
Thus only about tu-enty-five per cent of the piopu- 
lation have any eclncation TI-ort,li speaking of. 

Then, too, c o r r ~ ~ p ta and corrnpting political 
and administrative influence is brought to bear on 
education. Soii~ins!ly, anci accorc?ing to the letter 
of the law, edncation is conlpolsory on all 
Spaniards Getmeen the ages of six and nine. 
Pe t  the nnmber of pupils on the school ro!ls is 
only 1,800,000, and the actual attendance is less 
than sixty per cent of the enrolment. The l a ~ v s  
are violated in many partic~alars and neglected or  
eracled inmany more. Of the 23,000 schoolhouses 
(and it most be renlembered tnat bhe luost of theln 
escape inspectioil altogether), 7,999 a,re ret~lrnetl 
as no decentes y cc~,~?ccce.s. 

The teachers' salaries are ludicrously snzall. Of 
15,000 teachers, 1,273 recei\-e less than twenty-f i~e 
dollars r, year, 2,827 recrive from tcventy-iir~ to 
fifty dollars, and only half of them have a salary 
that an~onnts  to one hunclrecl dol!:~rs. 

Betvcecn 1870 and 1850 soine progress mas per-
ceptible in eclucational rustlers. The northern 
provinces are in advance of those of the south. 
Alava conies first, sixty-three per rent cf irs 
male yopulation able to read and write. The 
religions orders and corporations do not play so 
large a pnrt in the etlucation in Spain as is coin- 
monly supposed. In the matter of primary edu- 
cation, the whole number of pupils taught by the 
religious associat~ons is only 30,819, while the re- 
turns from the Prote5tant schools show only 3,196 
enrollecl in them. 

The chief trouble with Spanish education Feems 
to be that it cloes not conform to the real needs of the 
nation. While seventyfive per cent of the total 
population can neither read nor write, the propor- 
tion of university graduates is as high as that in 


