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ADDRESS OF THE -PRESIDENT OF THE
SECTION OF EDUCATION OF THE
BRITISH ASSOCIATION.

TuE section over which I have the honor
to preside deals with every branch of edu-
cation. It is manifest that in an address
your president can not deal with all of
them, and it remained for me to choose one
on which I might remark with advantage.
As my official work during the last thirty-
three years has been connected with edu-
cation in science, I think I can not do
better than take as my subject the action
that the state has taken in encouraging this
form of education, and to show that
through such action there has been a de-
velopment of scientific instruction amongst
the artisan population and in secondary
day schools. The development may not
indeed have been to the extent hoped for,
but it yet remains that solid progress has
been made.

I have chosen the subject deliberately, as
I find that there are very few of those who
have the interests of education strongly at
heart, or who freely criticize those who
have borne the burden of the past, that
have any knowledge of the trials and diffi-
culties (some of its own creating, but
others forced on it by public opinion)
which the state, as represented by the now
defunct Science and Art Department, had
to contend with in its unceasing missionary
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efforts in the cause of scientific instruction.
I shall not attempt to do more than show

that whatever its defect may have been in -

tact, whatever its shortcomings in method,
that department still deserved well of the
country for the work that it did in regard
to the fostering of scientific instruetion in
the country at large.

As far back as 1852 the government of
the day, influenced very largely by the
Prince Consort, realized that it had an
educational duty to perform to the indus-
trial classes. Whether it was influenced
by philanthropic motives or from the evi-
dence before it that if Great Britain was to
maintain its commercial and industrial
supremacy scientific instruction was-a ne-
cessity, it matters little. The fact remains
that it determined that the industrial
classes should have an opportunity of ac-
quiring that particular kind of knowledge
which would be of service to them as crafts-
men. In this year 1852 the Speech from
the Throne contained these words: ‘‘The
advancement of fine arts and practical sci-
ence will be readily recognized by you as
worthy of a great and enlightened nation.
I have directed that a comprehensive
scheme shall be laid before you, having in
view the promotion of those objects to-
wards which I invite your aid and coopera-
tion.”’

It is somewhat remarkable that the then
ministry, of which Lord Derby was the
chief and Mr. Disraeli the -chancellor
of the exchequer, did not survive to
promulgate the scheme, which proposed
theoretical rather than practical science,
but that their successors, under Lord Aber-
deen, issued it and commenced to earry it
into effect. In 1853 the Department of
Science and Art was established under the
direction of Mr. Cole. Since 1835 so-
called schools of design had been in being.
These came under the new department,
and it was determined to establish science
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classes for instruction in science, Dr. Liyon
Playfair, the well-known chemist, being
charged with the duty. Playfair resigned
in 1858, and in 1859 Mr. Cole induced a
young engineer officer, Lieut. Donnelly, to
undertake the inspection and organization
of science instruction throughout the coun-
try. It was through this officer’s untiring
energy and zeal that the classes in science
flourished and were added to at this early
stage of the new department’s history.
The same energy was displayed by Don-
nelly during the whole of his long career
in the service of the state, and I feel that
it was fortunate for myself to have served
80 many years as I did under one to whom
the country at large owes a deep debt of
gratitude.

Not long ago he passed away from us,
and there will be no more lasting memorial
to him than that which he himself erected
during his lifetime in the fostering of that
form of education which is of such vital
importance to the national well-being.

To revert to history, I may record that
the first science examinations conducted by
the state took place in May, 1861, and, the
system of grants being made on the results
of examination having been authorized, the
magnificent sum of 1,3001. was spent on this
oceasion on the instruction of 650 candi-
dates, that number having been examined.
Thus early was the system of examination
commenced in the department’s career, and
the method of payments on the results of
these examinations stereotyped for many
years to come. There is reason to believe
that the eduecational experts of that day
considered that both were essential and of
educational value, a value which has since
been seriously discounted. Employers of
labor in this country were not too quick
in discerning the advantages that must
ultimately ensue from this class of educa-
tion if properly carried out and en-
couraged. Theoretically they gave en-
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couragement, but practically very little,
and this survives to some extent even to
the present day. Some of the foremost
employers, however, gave material encour-
agement to the formation of classes, insist-
ing on their employees attending evening
instruetion ; but conspicuous above all was
Mr. Whitworth, who, in 1868, placed in the
hands of the department the sum of 100,
0007., to be devoted to the creation of
scholarships, which were to be awarded at
the annual May examinations. The proviso
made by him was that all competitors were
to have had experience in practical work
in an engineering establishment. Such
candidates, it was evident, must have found
out their. own weakness in education, and,
by working in science classes, could make
up ‘their deficiencies, and the award’ of
these scholarships would enable them to
study further. Sir J. Whitworth was far-
seeing and almost lived before his age, but
the benefits that he has conferred, not only
on individuals, but on science and indus-
tries, by his generosity will make his name
to be remembered for generations to come.
To have been a Whitworth scholar gives an
entrée- into various government and en-
gineering posts, and we have in the front
rank of science men who have held these
scholarships and whose names stand prom-
inent in the development of engineering.

Incidentally, I may say that no country
but this, for very many years, considered
that instruction in science for the artisan
was a large factor in maintaining and de-
veloping industry. The educational in-
terests of the employer and the foreman
were, in some countries, well provided for,
but the mechanic was merely a hand, and a
‘hand’ trained in merely practical work
he was to remain. He could not aspire to
rise beyond. We may congratulate our-
selves that such a ‘caste’ system does not
exist amongst ourselves.

For the first twenty-five years of the De-
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partment of Science and Art the grants
given by parliament for science instruec-
tion were distributed almost entirely
amongst those who were officially supposed
to belong to the industrial classes, and no
encouragement was offered to any higher
class in the social scale.

It would take me too long to show that
at first the industrial classes were very shy
of seizing on the advantages offered them.
Suffice it to say that they had to be bribed
by the offer of prizes and certificates of
success to attend instruection, and it was
not for several years that the evening
classes got acclimatized and became pop-
ular.

The evening instruction was then largely
attended by adults. That this was the case
may be judged by the fact that the average
‘age of candidates who obtained successes
in advanced chemistry was about twenty-
five and in elementary chemistry about
twenty-one. I have alluded to the apathy
displayed by employers and by the artisans
in the early days of the Department of Sei-
ence and Art. The causes which dispelled
it in both employers and employed, in re-
gard to science instruction, will be found
in the following extract from a report by
the Department of Science and Art:—

The Paris Exhibition (1867) caused the work
of this country to be brought into close com-
parison with that of the rest of the continent, and
in many points both of manufacture and of skilled
labor it was found that England did not stand in
such a good position as she had done a few years
back. Dr. Playfair, in a letter to the Times, drew
attention to this, attributing much if not all the
evil to the deficiency of our technical education
among the artisan class. The substance of this
letter was taken up by many persons of influence
during the autumnal recess, and it led to a sorf
of educational panic, the ery for technical educa-
tion becoming quite the absorbing topic among all
circles and forming a considerable portion of the
contents of all periodicals. Meetings were con-

vened and addresses delivered all over the country,
and the question was so much ventilated that im-
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portant changes were anticipated in the educa-
tional arrangements of the country during the
coming session of Parliament, which unfortunately
were put off on account of the debates on the Re-
form Bill of 1868.

The agitation necessarily brought forward the
work of the Science Division of the Secience and
Art Department, and it is not a little remarkable
how completely the system which had been grow-
ing up since 1860 seemed to meet all the require-
ments of the case, and at the same time how few
persons had any idea of its provisions in spite of
all that had been done to spread a knowledge of
the scheme.

There can be no doubt, however, but that this
six years’ work had silently, though materially,
effected a change in the general tone of feeling on
the subject of scientific education, and had been
the means of preparing the country for the 1867
agitation. The different feeling among the work-
ing-classes on the subject is forcibly shown in the
annual report of the Science and Art Department.
From this it appears that in 1860 a pupil in one
of the science classes in Manchester, a town
usually looked upon as in advance of others, could
hardly continue his attendance at the class owing
to the taunts of, and ill-treatment by, his com-
panions. Nevertheless, in the autumn of this year,
1867, hardly enough could be said or done to
satisfy the desire for science classes being formed
for those very persons who, but six years before,
had considered attendance at a government sci-
ence school as almost against the rules of their
trade.

Such was the acecount of 1867 given by
Mr. G. C. T. Bartley (now Sir (. Bartley,
M.P.). The plan adopted by the Science
and Art Department for encouraging in-
struction in science was perhaps the best
that could be devised at the time, though
we now know that it was capable of im-
provement. It may be mentioned that an
improvement in it was made the next year
by the introduction of a very large system
of scholarships, scholarships which have
enabled the possessors in some instances to
continue their studies at universities, and
several distinguished men owe their posi-
tions to this aid. It was in this same year
that Mr. Whitworth established his scholar-
ships, as before described.

SCIENCE.

[N.S. Vor. XVIIIL No. 462.

I have endeavored to give a brief résumé
of what was done during the first fifteen
years of the existence of the Science and
Art Department, and it continued to ex-
pand its operations after 1868 on the same
lines for another ten years. In 1876 your
president became connected with the de-
partment as a science inspector. I am
sure the section will forgive me if I am
somewhat personal for a few moments.
During the previous eight years I had had
the honor of being a teacher of some
branches of physical seience at the School
of Military Engineering, and my own train-
ing was such that I had formed a very
definite opinion as to how secience instrue-
tion should be imparted, both to those who
had a good general education and also to
those who had not. The method was the
same in both cases: it should be taught
practically. I may say that though I had
not myself had the advantage of being
taught it at school, I had learned all the
science I knew practically, and I entered
the department fully impressed with this
view. Whenever possible I have until the
present time endeavored to impress this
view on all who were interested in the work
of the department. Much of the science
that was taught in state-supported classes
was largely book work and eram, and the
theoretical instruction as a rule was un-
illustrated by experiment. This was un-
doubtedly due to the system of payments
being based on success at the examinations.
I must here say that there were honorable
exceptions to this procedure. There were
teachers, then as now, who knew the sub-
Jjeets they taught, and who were inspired
by a genuine love of their calling. I can
in my mind’s eye recall many such, some
of whom have joined the majority and
others-who are still at work and as success-
ful now as then in rousing the enthusiasm
of their students. )

I am not one of those who think, as some
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do, that cramming is entirely pernicious.
A good deal of what used to be taught at
public schools in my days was cram. It
served its purpose at the time in sharpen-
ing the memory, and was a useful exercise,
and it did not much matter if in after
years much of it was forgotten. If the
cramming is in science, a few facts called
back to mind in after life are better than
never having had the chance at all. In
fact, as the faded beauty replied to the
born plain friend, it is better to be one of
the ‘have beens’ than a ‘never wasn’t.’

It was determined to make a vigorous
onslaught against teaching that was un-
illustrated by experiment and to encourage
practical teaching as far as could be done.
Proper apparatus for illustrating lectures
was insisted upon, and, with aid from the
department, was eventually provided,
though in some instances several years’
pressure had to be exercised before it was
obtained. I am bound to say that in many
instances after it had been procured a sur-
prise visit by the inspector during the
hours of instruetion often found that the
lecture table was free from all encum-
brance, and that the dust of weeks was
upon the apparatus that should have been
in use. This was sometimes due to the
inability of the teacher to use the apparatus
rather than to a wish to disregard the rules
laid down by the department; but usually
it was due to the fact that the teacher
found cram paid best. I should like to
say here that this state of things does not
exist at the present time, and that the
training of science teachers by the Royal
College of Science and by other institutions
has' completely broken down the excuses
that were often offered at that time.

The first grants for practical teaching
were paid’ for chemistry. 'The practical
work had to be carried out in properly fit-
ted laboratories. There were not half-a-
dozen at the time which really answered
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our purpose, and one of the earliest pieces
of work on which I was engaged was in
assisting to get out plans for laboratory
fittings. - These were very similar to those
which I had designed for the School of
Military Engineering several years before.
Thanks to the Education Aet of 1870 (I
speak thankfully of the work that some
of the important school boards have done
in the past in taking an enlightened view
of science instruction), there were some
localities where the idea of fitting up labo-
ratories was received with favor, and it
was not long before several old ones were
refitted, in which instruction to adults was
given, and new ones established in board
schools for the benefit of the sixth standard
children. At that time an inspector’s, like
the policeman’s, lot was not a happy one.
We had to refuse to pass laboratories which
did not fulfil conditions, though we left
very few ‘hard cases.’ .
Until after the passing of the Technical
Instruction Aect in 1887 the department
aided schools in the purchase of the fittings
of laboratories (both chemical and others),
and year after year this help, which stimu-
lated local effort,. caused large numbers of
new laboratories to be added to the recog-
nized list. After six or seven years we
had a hundred or more laboratories at
work of what I may ecall ‘sealed-pattern
efficiency.” I am not very partial to sealed
patterns, but they are useful at times, for
they tell people what is the least that is ex-
pected from them. The pattern was not
without its defects; but laboratories, like
other matters, follow the law of evolution,
and the more recently fitted ones show that
the experience gained whilst teaching or
being taught in a sealed-pattern type has
led to marked improvements. Personally
I am of opinion that only necessaries
should be required, and I rebel against
luxuries; for a student trained by means
of the latter will, as a rule, in after life
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fail to meet with anything beyond the mere
essentials for ecarrying on his scientific
work.

The sealed pattern is practically in
abeyance, though it can be trotted out as a
bogey, and any properly equipped labora-
tory is recognized so long as it meets the
absolute necessities of instruction.

The half-dozen chemical laboratories
which existed in 1877 have now expanded
to 349 physical and 774 chemical labora-
tories. These are spread over all parts of
England. T leave out Scotland and Ire-
land, as the science teaching is no longer
under the English board of education.

It is only fair to say that many of this
large number of laboratories are at present
in secondary schools, regarding which I
shall have to speak more at length. But
the fact remains that in twenty-seven years
there has been such a growth of praectical
science teaching that some 1120 labora-
tories have come into being. My predeces-
sor in the chair likes to call laboratories
‘workshops.” I have no objection, but the
reverse; for the word ‘laboratory,” like
‘research,’ sounds too magnificent for what
is really meant, and all education should
more or less be earried out in workshops.

The increase is as satisfactory as it is
remarkable. It was only possible to in-
crease the numbers in early days by gentle
pressure and prophesying smooth things
which, happily, did eventually come to
pass. In latter days the increase has been
almost automatic. The Technical Instruec-
tion Aect has called into being technieal
instruetion committees who in many cases
have taken up science instruction in their
distriets in earnest. They, too, have had
public money to allocate, and not a little
has gone in the encouragement of practical
education. It may, however, be remarked
that had it not been for the preliminary
work that had been done by the Science
and Art Department it is more than prob-
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able that the Technical Instruetion Act
of 1887 would never have seen the light.

A reference must now be made to the
removal of what any one will see was a
great bar to the spread of sound instruetion
in every class of school where science was
taught. So long as the student’s success
in examination was the test which regu-
lated the amount of the grant paid by the
state, so long was it impossible to insist on
all-round praectical instruction. It was
impraeticable to hold practical examina-
tions for tens of thousands of students in
some twenty different subjects of secience.
The practical examination in chemistry
told its tale of difficulties. It was only
when the Duke of Devonshire and Sir
John Gorst in 1898 substituted for the old
scheme of payments payment for attend-
ance, and in a large measure substituted
inspection for examination, that the de-
partment could still further press for prae-
tical instruction. For all elementary in-
struction the test of outside examination
does more harm than good, and any ex-
amination in the work done by elementary
students should be ecarried out by the
teacher, and should be made on the abso-
lute course that has been given. It seems
to be useless or worse that an examination
should cover more than this. Instruction
in a set syllabus which for an outside ex-
amination has to be covered spoils the
teaching and takes away the liberty of
method which a good teacher should enjoy.
The literary work involved in answering
questions, for an outside examiner, is also
against the elementary student’s sucecess,
and can not be equal to that which may
properly be expected from him a couple of
years later.

Advanced instruction appears to be on a
different footing. The student in advanced
science must have gradually obtained a
knowledge of the elementary portions of
the subjeet, and it is not too much to ask
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him beyond the inspection of his work to
express himself in decent English and to
submit to examination from the outside;
but even here the payment for such instrue-
tion should be by an attendance grant tem-
pered in some degree by the results of ex-
amination, since examiners are not always
to be trusted.

The attendance grant was not viewed by
some with great favor at first, and protests
were received against its adoption, a
favorite complaint being that it was sure
to entail a loss of grant. One became
suspicious that some of those who protested
were aware that the last bulwark which de-
fended the earning of grants by eram was
being removed, and that inspection might
prove more irksome than examination.
This is past history now, and the new sys-
tem works as smoothly as the old and with
not more complaints than are to be always
expected.

As I have said, grants were for very
many years supposed to be confined to aid-
ing the instruction of the industrial classes,
but this limitation was more nominal than
real. It might probably be imagined that
it was no very difficult task to distinguish
an artisan and his children from students
who belonged to the middle classes. This
was not the case, however. Children be-
longing to the industrial class were, on
joining a seience class, obliged to state the
occupation of the father, and it was no
uncommon thing for fathers to be given
brevet-rank by their children. Thus, a
brick-layer’s son would deseribe his father
as a ‘builder,” which, if true, ought to have
brought him into the ranks of the middle
class. These unauthorized promotions
were one of the difficulties the inspector
had to face when judging as to the status
of the parents. This difficulty was largely
met by a rule that all those who attended
evening classes were supposed to be of
the industrial class; but as day classes in-
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creased the numbers of those who by no
possibility could be of the artisan class also
increased, and it became a very invidious
duty of the inspector to put M.C. (Middle
Class) against the names of many. It was
determined by superior authority that only
those students or their parents who could
claim exemption from income-tax should
be reckoned as coming within the category
of industrial students. In early days the
qualification for abatement on income-tax
was a much lower figure than it is
to-day, and almost each succeeding chan-
cellor of the exchequer has raised the
figure of the income on which the abate-
ment could be claimed. To-day it is, I
believe, 700l. a year, bringing the official
definition as to membership of the indus-
trial classes to an absurdity. It became
evident to the official mind, which some
people are good enough to say works but
slowly, that the definition must be amended
or the limitation abolished. The progress
of events happily made the abolition the
better plan, and was the means of allowing
inroads of science instruction to be made
into secondary day schools.

The history of these inroads I shall now
give. Instruction given in so-called or-
ganized science schools was originally aided
by the department by means of a small
capitation grant. These schools were sup-
posed to give an organized course of science
instruction, and the successes at examina-
tion determined the payment. They were
not satisfactory as at first constituted, and
they so dwindled away in numbers that in
1890 only some one or two were left. A
small inerease in capitation grant in 1892
revived some of them, and a fair number
existed in the following year. There was
no doubt, however, that the conditions un-
der which they existed were most unfavor-
able for a sound education, which ought not
only to include science but also literary in-
struction. The latter was, in many schools,
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wholly neglected, owing to the fact that the
grants earned depended on the results of
examination, and so all the school time was
devoted to grant earning.

Mr. Acland, at this time minister for
education, was made aware of this neglect
to give a good general education, and as I
was at that time responsible for science in-
struction I was directed to draw up a
scheme for reorganizing these schools and
forcing a general as well as scientific edu-
cation to be carried out. Baldly the scheme
abolished almost entirely* payments on re-
sults of examination, and the rate of grant
depended on inspection and attendance.
Further, a certain minimum number of
hours had to be given to literary subjects,
and another minimum to science instruc-
tion, a great deal of it being practical and
having to be earried out in the ‘workshop.’
The payments for science instruction were
to be withheld unlegs the inspector was
satisfied that the literary part of the educa-
tion was given satisfactorily.

The scheme was accepted and promul-
gated whilst the Royal Commission on See-
ondary Eduecation was sitting, and, if I
may be allowed to say so, Mr. Acland’s
tenure of office would be long remembered
for this innovation alone, since in it he took
a wide departure from the traditional
methods of the department and created a
class of secondary school which differed
totally from those then existing. Needless
to say the scheme was not received with
favor on all sides, more especially by those
who thought that serious damage would be
done to secondary schools by the com-
petition from this new development of sec-
ondary education. I am not ashamed to
say that the disfavor shown on some sides
made me rejoice, as it indicated that a
move had been made in the right direc-
tion. At first it was principally the

higher-grade board schools that came un-

* Within the next four years they will entirely
cease.
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der the scheme, and in the first year there
were twenty-four of them at work. This
type of school gradually increased until
about seventy of them, and chiefly of a
most efficient character, were recognized in
1900. Their further increase was only
arrested by the Cockerton judgment, now
so well known that I need only name it.
But here we come to a most interesting
development. State aid, as already said,
was at first limited to the instruction of the
industrial classes, but no limitation as to
the status of the pupil was made in this
new scheme for the schools of science,
and logically this freedom was extended
in 1897 to all instruction aided by the
department—the date when all limitation
as to the status of the pupil was abolished,
the only limitation being the status of the
school itself. Thus, if a flourishing publie
sehool, charging high fees for tuition, were
to apply to participate in the grant voted
by parliament, it may be presumed, it
would have to be refused. The abolition
of the restriction as to the status of the
pupils left it open to poorly endowed sec-
ondary grammar schools to come under the
new scheme. To a good many the addi-
tional income to be derived from the grant
meant continuing their existence as effi-
cient, and for this reason, and often, I
fear, for this reason alone, some claimed
recognition as eligible.

Such is an outline history of the invasion
of science instruction into certain see-
ondary schools—an invasion which ought
to be of great national service. In my
view no general education is complete with-
out a knowledge of those simple truths
of science which speak to every one, but
usually pass unheeded day by day. The
expansion of the reasoning and observa-
tional powers of every child is as material
to sound education as is the exercise of the
memory or the acquisition of some smatter-
ing of a language. I am not going into the
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question of curricula in schools, as I hope,
regarding them, we shall have a full dis-
cussion. But of this. I am sure, that no
curriculum will be adequate which does not
include practical instruction in the ele-
mentary truths of science. The president
of the Royal Society, in his last annual ad-
dress, alluded to the medieval education
that was being given in a vast number of
secondary schools. Those who planned thé
system of education of those times deserve
infinite credit for including all that it was
possible to include. Had there been a
development of science in those days, one
must believe that with the far-seeing wis-
dom they then displayed they would have
included that which it is the desire of all
modern eduecationists to include.” Observa-
tional and experimental science would have
assuredly found a place in the system.
One, however, can not help being struck
by the broadening of views in regard to
modern education that has taken place in
the minds of many who were certainly not
friendly to its development. Perhaps in
the Bishop of Hereford, when headmaster
of Clinton, we have the most remarkable
early example of breadth of view, which he
carried out in a practical manner, sur-
rounding himself with many of the ablest
teachers of science of the day. There are
other headmasters who, though trained on
the classical side, have had the prescience
to follow in his footsteps, and of free will;
but others there are who have neither the
desire nor the intention, if not compelled
to do so, to move in the direction which
modern necessities indicate, is essential for
national progress. I am inclined to think
that the movement in favor of modernizing
education has been very largely quickened
by the establishment of schools of science
in connection with endowed schools and
the desire for their foundation by the
technical instruction committees, who had
the whisky money at their disposal, and
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who often more than supplemented the
parliamentary grants which these schools
were able to earn. It was the circumstance
that the new scheme was issued when many
endowed schools were in low water that
made it as successful as it has been.

The number of schools of science in-
creased so rapidly that it appeared there
might be a danger of too many of this type
being started on sufficient educational
grounds. Science instruction was carried
in them to such an advanced point and so
many hours of the week were spent on it
that they became in some degree special-
ized schools. At least eight hours a week
had to be devoted to science, ten to literary
instruction, and five to mathematics—any
further time available could be spent on
any section that was considered desirable.
For some pupils the time devoted to science
is barely enough, but for others who intend
to follow careers in which the literary sec-
tion should predominate it appeared that
some curtailment of hours in the science
section might be usefully allowed, and it
became a question how far such instruection
might be shortened without impairing its
soundness. After much anxious thought
it was considered that four hours per week,
besides mathematics, was the very least
time that ought to be devoted to such in-
struction, and that the latter part of it
should be practical work. A scheme em-
bodying this modification was approved by
the lord president and the vice-president
whilst I was principal assistant secretary
for secondary education, and smaller grants
than those for schools of science were au-
thorized in 1901 for those schools which
were prepared to adopt it. By the scheme
instruction has to be given only in such sub-
jects and to such an extent as is really
necessary to form part of that general edu-
cation of ordinary students who might not
have to follow industrial pursuits. This
modified and shortened course has met with
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unqualified sueccess. Some 127 schools
came under the scheme the first year, and
I gather that there will be a considerable
increase in numbers in the future. The
establishment of schools of science and of
these schools may be considered to be a
great step taken in getting practical in-
struetion in natural knowledge introduced
into secondary schools. The leaven has
been placed in some 300 of them, and we
may expect that all schools which may be
eligible for state aid will gradually adopt
one scheme or the other. Though it is said
that there is nothing in a name, I am a
little doubtful as to whether the earmark-
ing of science education as distinet from
secondary education is not somewhat of a
mistake at the present day. For my own
part, I should like to think that the days
have passed when such an earmarking was
necessary or advisable. The science to be
taught in secondary schools should be part
and parcel of the secondary education, and
it would be just as proper to talk of Latin
and Greek instruction apart from sec-
ondary education as it is to talk of science
instruction. One of the causes of the un-
popularity of the Science and Art Depart-
ment was its too distinctive name. = At the
same time it would be most unwise at the
present time, when the new education com-
mittees are learning their work and looking
to the central authority for a lead, for the
state to alter the conditions on which it
makes its grants to these schools. It will
require at least a generation to pass before
modernized education will be free from as-
sault. If secience instruction is not safe-
guarded for some time to come it runs a
good chance of disappearing or being
neglected in a good many schools. As to
the schools which have no financial diffi-
culties, it is hard to say what lines they
may follow. Tradition may be too strong
in them to allow any material change
in their course of study. If it be true
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that the modern side of many a public
sehool is made a refuge for the ‘incapables,’
and is considered inferior to the classical
side, as some say is the case, such a side is
practically useless in representing modern
education in its proper light. Again, one
at least of the ancient universities has not
shown much sympathy with modern ideas,
and so long as she is content to receive her
students ignorant of all else but what has
been called medieval lore, so long will the
schools which feed her have no great in-
clination to change their educational
schemes.

If we would only make the universities
set the fashion the public schools would be
bound to follow. The universities say that
it is for the public schools to say what they
want, and wvice versa, and so neither one
nor the other changes. It appears to me
that we must look to the modern univer-
sities to lead the movement in favor of
that kind of education which is best fitted
for the after life of the large majority of
the people of this country. If for no other
reason, we must for this one hail the crea-
tion of two more universities where the
localities will be able to impress on the
authorities their needs. The large ma-
Jjority of those whose views I share in this
matter are not opposed to or distrust the
good effects of those parts of education
which date from ancient times. The great

-men who have come under their sway are

living proofs that they can be effective
now as they have been in times past, but
we look to the production of greater men
by the removal of the limitations which tra-
dition sets. I myself gratefully acknowl-
edge what the publie school at which I had
my early education did for me, but I think
my gratitude would be more intense had I
been given some small elementary instrue-
tion in that natural knowledge which has
had to be picked up here and there in after
life.
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There is one type of college which I have
not alluded to before, and that is the tech-
nical institutes. These have been fostered
by the localities in which they are situated,
and been largely supported by the whisky
money, supplemented by government aid.
I am glad to see that in the last regula-
tions of the board of education these col-
leges will receive grants for higher scien-
tific instruection, and I have no doubt that
in the near future such institutions and
schools of ‘'science will receive a block grant,
which will give them even still greater
freedom than they now enjoy. These are
colleges to which students from secondary
schools will gradually find their way, where
they wish for higher education of a type
different from that to be gained at a uni-
versity.

I have endeavored to give a brief his-
torical sketch of what the state has done in
helping forward instruction in natural
knowledge amongst the industrial classes,
adults and children, and how gradually its
finanecial aid has been extended to see-
ondary schools. I have also endeavored to
indicate the steps by which practical in-
struction has been fostered by it. I have
done this because I am confident that
ninety-nine educationists out of every hun-
dred have but little idea what the state
has been doing for the last fifty years.
Some connected with secondary schools—
I have personal knowledge—were until
lately ignorant that the state had offered
advantage to them of a financial nature.
I may say that the work of the late Science
and Art Department was largely a mis-
sionary work. It was abused, sometimes

rightly but more often wrongly, for this

very work, and it had more abusers at one

time probably than any other government

department. Even friends to the move-
ment of modernizing education found fault
with it as antiquated and slow, but I can
assure you that no greater mistake can be
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“made in pressing forward any movement

than by any hurried change of front or by
endeavoring to push forward matters too
rapidly. In the first place, the treasury
naturally views untried changes with sus-
picion, and this fact has to be dealt with
more particularly when there is no great
expression of public opinion to reckon with.
At the same time it can not be stated too
strongly that the treasury has in recent
years dealt in a friendly and enlightened
spirit with all matters which could affect
the spread of science. Again, there is a
hostility to great and rapid changes in the
minds of those whom such changes affect.

The policy must always be to progress
as much as is possible without rousing too
great an opposition from any quarter, and
I think it will be seen that the progress
made during the last twenty-five years has,
by the various annual increments, been
perhaps more than could have been hoped
for, and gives a promise for even more
rapid advance in the future. '

As an appendix to this address I have
given a brief epitome of the increases in
students, in schools, in laboratories, and in
grants which have taken place since 1861.
If to the last be added the amount spent
out of the whisky money an additional half
million may be reckoned.

It will be seen that the progress made
has been gradual, but satisfactory, and
that, if we showed some of the results
graphically, weighed according to the cir-
cumstances of their date, and dared make
an extrapolation curve of future results,
we should have a complete justification for
prophesying hopefully. :

The question of the supply of science
teachers has already been referred to.
My remarks I should like to supplement
by saying that in the greater number of
schools teachers are to be found who have
been trained at the Royal College of Sci-
ence, and mostly at public expense—some




588

through scholarships gained by competition
and some through -training selected teach-
ers. The success of the movement for the
introduetion of science instruction in
schools depended on the proper supply of
teachers, and even now the demand for
men possessing the highest teaching qualifi-

cations in science is greater than the sup-.

ply. It may be said, I think, that our
science teachers from the college have one
special qualification, and that is, that be-
sides the knowledge of secience, practical
and theoretical, that they have acquired,
they have lived in an atmosphere of what
is called research, and which might be
called original investigation. Professors,
assistants and students alike are impreg-
nated with it, and when the teacher so
trained takes up his duties in his school
he still retains the ‘reek’ of it. True in-
struetion in seience should, as I have before
said, be practical, and practical instruction
should certainly include original inquiry
into matters old or new. The teacher who
retains the ‘reek’ is the teacher who will
prove most successful. It will thus be seen
that the state had the task before it, not
only of introducing instruction in science,
but of training teachers to give such in-
struction. This problem is the same as
now exists in Ireland, and the experience
gained in England can not but be of the
greatest use to those at the head of Irish
technical education.

Before concluding there is one subject
that I must lightly touch upon, and that is
the supply of teachers other than science
teachers. The Education Act of 1870
gave the power to elementary schools to
train pupil teachers, who in the process of
time would become teachers, either by en-
tering into a training college by means of
a King’s Scholarship or, less satisfactorily,
by examination. In large towns the need
of a proper training for pupil teachers has
been felt, and gradually pupil teacher
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centers were established, principally by
school boards, where the training could be
carried out more or less completely; but
in the rural districts and smaller towns the
pupil teacher has had to be more or less
self-taught, and except in rare cases ‘self-
taught’ means badly taught. The training
college authorities make no secret of the
fact that one of the two years during which
the training of the teacher is carried out
has to be devoted more or less to instruet-
ing the pupils in subjects they ought to
have been taught before they entered the
college. Thus all the essential and special
instruction which is given has to be prac-
tically shortened, and the teacher leaves
the college with less training than he
should have.

The new Eduecation Act has put it in the
power of the educational authorities to
rectify the defects in the training of pupil
teachers. It is much to be hoped that
councils will separately or in combination
either form special centers for the training
of all pupil teachers or else give scholar-
ships (perhaps aided by the state) to
them, to be held at some secondary school
receiving the grant for science and recog-
nized by the board of education as efficient.
The latter plan is one which commends it-
self, as it ensures that the student shall
associate with others who are not prepar-
ing for the same calling in life, and will
prevent that narrowness of mind which is
inevitable where years are spent in the one
atmosphere of pedagogy. The non-resi-
dential training college, where the training
of the teacher is carried on at some uni-
versity college, is an attempt to give
breadth of view to him, but if attempted
in the earliest years of a teacher’s career it
will be even more suceessful. All teaching
requires to be improved, and the first step
to take in this direction is to educate the
pupil teacher from his earliest day’s ap-
pointment, for his influence in after years
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will not only be felt in that elementary,
but will -also penetrate into secondary edu-
cation. In regard to the additions which
are réquired in elementary education, and
which require the proper training of the
pupil teacher, I must refer you to a report
which will be presented to the section. The
task of training pupil teachers is one which
requires the earnest and undivided thought
of the new education committees.

In the earnest address given by my pre-
decessor in this chair he brought forward
the shortcomings of secondary education
and of the requirements for a military
career in a trenchant manner and with an
ability which I can not emulate. With
much of what he said I agree heartily, but
I can not forget that, after all, the details
of education are to some extent matters of
opinion, though the main features are not.
‘We must be content to see advances made
in the directions on which the majority of
men and women educational experts are
agreed. (Oreat strides have already been
made in educating the public both in
methods and subjects, but a good deal more
remains to be done.

It may be expected, for instance, that the
registration of teachers will lead to in-
creased efficiency in seecondary schools, and
that the would-be teacher, fresh from col-
lege, will not get his training by practising
on the unfortunate children he may be
told off to teach. It may also be expected
that such increased efficiency will have to
be vouched for by the thorough inspection
which is now made under the board of edu-
cation act, by the board, by a university,
or by some such recognized body. It again
may be expected that parents will grad-
_ually waken up to the meaning of the teach-
er’s register and the value of inspection,
and that those schools will flourish best
which can show that they too appreciate
the advantages of each.

I have to crave pardon for having failed
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to give an address which is in any way
sensational. I have thought it better to
review what has been done in the past
within my own knowledge, and with this
in my mind I can not but prophesy that
the future is more than hopeful, now that
the public is beginning to be educated in
education. It will demand, and its wants
will be supplied. .
‘WiLLiam pE W. ABNEY.

APPENDIX.
Number of Schools of Science and their Granis.
S =%
. | oz | BEs | 88 | 4 3
§ | 8% | Bgg | 32 | It Y
£
1895 53 30 29 | 112 39,163
1898 69 50 49 | 168 98,849
1901 63 106 43 | 212 118,833
1903 50 119 57 | 226 'Notyet known.

Number of Schools teaching Shortened Course of Science.

Year. No.
1902..cuiviiiiiiiiiiiiiinieiieineeeees 127
1908, ccuniiiiiiiiiiieirin e 184
Number of Laboratories Recognized.
Year. Cll;g’;‘ 11"‘[191%“;‘ Physies. Biology.’ Mi‘i:’slf'm‘
188 | 183 | — ’ — — ‘ —
1900 669 37 219 17 4
1901 722 37 291 26 ' 10
1902 758 39 320 34 14
Grants paid for Science Insiruction. '
Year. | Amount. ” Year. Amount,.
£ £
1860 709 1890 103,453
1870 20,118 1895 142,543
1875 42,474 1901 212,982
1880 40,229 1902 240,822
1885 63,364

THE LONQITUDE OF HONOLULU, VARIOUS
DETERMINATIONS, 1555-1903.*

THE occasion for this article is the re-
cent determination by the telegraphic
method of the difference of longitude of
San Francisco and Honolulu through the
new Pacific cable by Messrs. Edwin Smith
and Fremont Morse, of the Coast and Geo-
detic Survey. :

The first signals over this portion of

* Read before the Philosophical Society of Wash-
ington, October 10, 1903.



