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R E P ORT

THE SELECT COMMITTEE appointed to inquire into the Provisions for
giving INsTRUCTION in Theosretical and Applied ScieNcE to the INpus-
TRIAL CLAsSES ;— —HAVE considered the matters to them referred, and
have agreed to the following REPORT : —

- IN order to ascertain the state of scientific instruction amongst the indus-
trial classes, your Committee has called before it witnesses representing the
following bodies :—

1st. The Department of Science and Art of South Kensington, the
Committee of Council for Education, and the Government Colleges of
Science and Naval Architecture.

2nd. The Universities of Oxford, Cambridge, London, and Edinburgh ;
'The Royal College of Science, Dublin; Queen’s College, Belfast ; King’s
College and University College, London; and Cwens’ College, Man-
chester.

8rd. The few secondary schools in which science has been for some
time systematically taught.

4th. The managers and teachers of science classes and mecbanics’
institutes receiving aid from the State, or supported exclusively by
voluntary efforts.

5th. The population engaged in the great staple industries carried
on in the principal manufacturing towns and districts.

Their evidence may be included under two heads: —
1st. The state of scientific instruction of,

(1.) The foremen and workmen engaged in manufactures.
(2.) The smaller manufacturers and managers.

(3.) The proprietors and managers-in-chief of large industrial
undertakings, and—

2nd. The relation of industrial education to industrial progress.

I.—The StATE of SciENTIFIC INSTRUCTION of FOREMEN and WORKMEN.

It is stated that the foremen are almost, without exception, persons who
bave been selected from the class of workmen by reason of their superior
natural aptitude, steadiness, and industry. Their education, and that of the
workmen, during the school age, has been received in elementary schools ; and
owing both to the defective character of the instruction in some of those schouls,
and to the early age at which the children go to work, it is rarely sufficient to
enable them to take advantage of scientific instruetion at a later period.

In this statement the children educated as half-timers under the Factory
Acts must as a rule be included. The evidence of Mr. Mundella and other wit-
nesses tends to show that the primary education received in the factory schools
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iv REPORT FROM SELECT COMMITTER

is insufficient, except where the employment and education are both unin-
terrupted between the ages of 8 and 13, and where the instruction is given in
good schools established or supported by manufacturers who take an active
and intelligent interest in the welfare of the children whom they employ.

The little rudimentary knowledge acquired at school is rarely retained
after the young people have been at work two or three years, and ele-
mentary scientific instruction is thus entirely beyond the reach of a large
portion of our industrial population. The series of schools at Halifax, at
Oldham, &c. are exceptional iustances of fair elementary education to children,
followed by elementary instruction in theoretical and applied science to young
persons and adults.

. It is stated by many witnesses (and on this subject your Committee
would direct particular attention to the evidence of the Rev. Thos. Cromwell,
Principal of the Training School at Chelsea) that the tendency of the Revised
Code has been to diminish the efficiency of elementary education. It is hoped
that the recent introduction of a seventh standard of examination may have
a contrary and beneficial effect, and it is contended that drawing and elementary
kncwledge of physical geography, of the properties of matter, and of the laws
of health, may be taught to young children in every elementary school.

The existing elementary classes in experimental science are generally
held in connection with mechanics’ or literary institutions; although their
number has increased of late, they are confined chiefly to the Metropolis and
its neighbourhood, and to Lancashire, the West Riding of Yorkshire and Ccrn-
wall, and to Edinburgh and Glasgow, and Birmingham.

The pupils may present themselves for the examinations of the Society of
Arts, and of the Department of Science and Art at South Kensington. When
such pupils are of the artizan class, and are successful, payment according to
results is made to the tvachers by the Department, and Queen’s prizes or
medals are given to the pupils themselves.

Besides artizans, draughtsmen, clerks, teachers, and other persons of various
grades, attend these classes, and the evidence- of Professor Tyndall, Professor
Huxley, and the other examiners, as well as of many other competent witnesses,
concurs to show that the instruction, though elementary, is sound.

Elsewhere these classes scarcely exist. There are no such classes per-
manently established in the north-eastern, eastern, west midland, or southern
counties; and in many parts of England the fact that Government aid
is granted to them was unknown until public attention was drawn to it
by the recent discussion of the subject of technical education, and by the
appointment of this Committee. It is true that the Science and Art Directory
shows numerous classes scattered over the country, but they are mostly con-
fined to rudimentary instruction in chemistry, physiology, and botany, in various
schools. Though not without value of their own, they have very little, if any,
direct influence on the industrial occupations of any class.

In Scotland, where the superior primary instruction of the artizans re-
moves one of the obstacles to their acquiring scientific instruction, the Watt
Institution of Edinburgh and the Andersonian University of Glasgow have
rendered good seivice, the former during nearly half a century, the latter for
more than 20 years; they can boast amongst their scholars such names as
those of Nasmyth, James Young, and many others. Technical objections have
hitherto prevented these schools from recciving the grants of the Science
and Art Department ; but within the last 12 months these have been over-
come.

The Mining School of Cornwall, as described by Mr. Robert Hunt,
Keeper of Mining Records, is the only one of its kind : the mining population
being scattered over a wide area, it is necessary to send a teacher to the villages
in order to conduct the classes.

The miners are taught the elements of chemical and physical science with
special reference to their occupations ; and the school is producing results which
are excellent, though limited as to their area by want of funds. The wages of
the miners are inadequate to enable them to pay fees sufficiently high to support
the school, even with the aid of payment on results from the Department of
Science and Art, and the local subscriptions do not enable the promoters to
provide instruction for all the villages whisk require or desire it.

The witnesses from the North of England, representing the coal trade,
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Messrs. Daglish aud Cochrane, are anxious for the establishment of a similar
peripatetic school in the pit villages of Durham and Northumberland. Until
their attention was drawn to the Cornish Mining School, they were quite una-
ware of its existence. They state that the proprietors of collieries would be
willing to provide the necessary buildings, and they consider it essential that
the Department of Science and Art should give its advice, and the services of
its organising master, to the local committees which may be formed tocarry out
science instruction amongst the mining population of those counties.

At the Working Men's College, Halifax, evening classes for scientific
instruction in chemistry, as applied to the manufactures of the locality, and
in machine drawing and practical geometry, were opened in August 1867.
At Huddersfield special classes are now in course of formation for teaching
chemistry, as applied to dyeing, to foremen and apprentices. These classes
are supported by the principal manufacturers and merchants of the neighbour-
hood. At Bradford a subscription list has been opened for the erection of a
School of Science and Art, at a cost of 50,000/, to which one of its citizens
has offered a contribution of 5,000/ The munificent gift of 100,000 1
by Mr. Whitworth, for the endowment of scholarships in mechanical engineer-
ing is offered on conditions that give to the artizans, concurrently with men of
other grades, and who have received a more liberal education, an opportunity
of acquiring a scientific knowledge of their craft and profession.

The Hulme branch of the Amalgamated Society of Carpenters has been
the first trade society to establish an adult school in which carpenters and
joiners, whether members of the society or not, may be taught drawing, the
principles of building, construction, and other branches of science having
special reference to their trade.

The Bristol Trade School, and the Navigation School of Hull, both aided
by grants on results from the Science and Art Department, are conspicuous
examples of the successful introduction of science teaching into elementary
schools of a superior kind for artizans. The Bristol School is fully described
in the evidence of Mr. Thomas Comber. The building, formerly used as a
national school, is rent free, and receives some 150 boys of the ages of 12 to
15, who are taught elementary mathematics, chemistry, pliysics, and mechanieal
drawing. They pay a fee of 3/ per annum, which, together with the grant
on results, covers the cost of conducting the school. The principal engineering
and chemical establishments of the city accept for their vacant apprentice-
ships, with marked preference and partiality, the pupils of the Trade School.

A hindrance second only to that of the defective elementary instruction
of the pupils is the scarcity of science teachers, and the want of schools for
training them. The remuneration of the teachers, arising from pupils’ fees and
payment on results by the Department of Science and Art, is with few excep-
tions so scanty that science teaching is scarcely ever followed as a profession,
but only as an addition to some more profitable employment. Hence classes
are frequently suspended whenever the more important occupations of the
teacher demand increased attention, or cause him to remove to other
localities.

Nearly all the witnesses claim, as a means of augmenting their emoluments,
some relaxation of the rule which prevents teachers being paid on the results
of instruction given to persons who arc not artizans,

As the demand for instruction increases, the incomes of the teachers will
doubtless increase likewise, but the want of competent men will still remain.
The offer, under a recent Minute of the Department, of sums of 25 . per annum
in aid of scholarships to be founded by localities contributing like sums,
together with the remission of the fees of the Government Colleges of Science
to the holders of such scholarships, will probably induce some young men to
prepare themselves for the career of elementary science teachers.

I1I.—THE SciENTIFIC INSTRUCTION OF THE SMALLER MANUFACTURERS AND
MANAGERS.

Unfortunately, this division may be disposed of in a very few words. Its
members have either risen from the rank of foremen aud workmen, in which
case all that has been stated of the first division will also apply to them ; or
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else they are an offshoot from the class of smaller tradesmen, clerks, &ec., and
have been educated in the ordinary secondary endowed, and so-called com-
mercial schools. With some admirable exceptions, the instruction which they
afford is certainly not superior to that of the best conducted elementary
schools ; and even in the better schools of this grade the principles of science
are scarcely ever taught. The pupils have, however, generally remained at
school till the age of 14 or 15,and they never lose the use of the elementary
instruction which they had acquired at school. Hence, where the opportunity
for instruction in adult science classes exists, they have not, like the artizans, to
contend with the mere clerical obstacles to the acquisition of scientific
knowledge.

TII. - Tue ProprieTOorRs AND ManNaGERS 0F GREAT INDUSTRIAL UNDERTAKINGS.

In those not unfrequent cases where these persons also have risen from
the rank of artizans, the same exceptional gifts, including more especially
those of unconquerable perseverance and energy which had caused their ele-
vation, have also enabled them generally to correct the deficiencies .of their
early literary training. Any knowledge of scientific principles which they may
have acquired is bvnerally the result of solitary reading, and of observation of
the facts with which their pursuits have made them familiar.

More generally, however, the training of the capitalists, and of the
managers of their class, has been that of the higher secondary schools;
followed in rare, though in more recent years less unfrequent, instances,
by a course of more or less systematic scientific instruction in colleges like
the Roval School of Mines, the Royal College of Chemistry, University and
King's Collegee London ; Owens’ College, Manchester ; and the Laboratories of
the Universities of Edinburgh and Glasgow. The scientific courses of Oxford
have been too recently mstxtnted and have hitherto been devoted too entirely to
pure science, to have had any apprecmble influence on the scientific instruction
of this class: besides which, a feeling exists, to which expression was given by
Mr. Chance, the eminent manufacturer of Smethwick, himself a man of great
scieniific attainments, and a distinguished member of the University of
Cambridge, that however suitable. the Universities may be or become for the
training “of professors of science of the higher class, the habits at present
acquired there by the sons of wealthy men are not conducive to the successful
prosecution of an industrial career.

The Military aad Scientific Department of the Proprietary College of
Cheltenham, and the City of London Endowed School, are exceptional instances
of secondary schools in which instruction in science holds the first place. In
the great public schools of Harrow and Rugby, instruction in one scientific
subject, ‘n addition to classics and mathematics, has only recently been made
compulsory.

Any attempt to analyse briefly the evidence as to the degree of instruc-
tion given at King’s Collegze and University College, London, and Owens’
College; Manchester, would probably fail to convey a correct impression ; your
Committee would theretore direct attention to the evidence. The same
observation applies to the University of lidinburgh, where a Chair of Civil
Engineering has recently been founded by Sir David Baxter, to the endow-
ment of which the Government has agreed to contribute.

. The engineers of Manchester and the neighbourhood have raised a fund for
endowing a similar Chair at Owens’ college in that city. To that fund, a single
firm of mechanical engineers contributes 3,000 /., besides a subscription of 250 .

r annum from one of its partners. The college is full to overflowing, and a
proposed building fund of 150,000 /. has already received subscriptions amount-
ing to 40,000 /.

The Royal School of Mines in Jermyn-street, in addition to its lectures to
artizans, delivered by some of the most eminent men of eclence, has systematic
courses of lectures in nearly every subject usually comprised in a higher tech-
nical course, with the important exception of mathematics.

The number of its matriculated students is under 20; its metallurgical
laboratory, which has room for only 10 students, is always full. The Royal
College of Chem:stry in Oxford-street, which iz connected with it, has about
40 students ia its laboratory. It cannot accommodate more, i

t
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It has been possible, in consequence of the good preparatory teaching of
elementary mathematics in the Dockyard Schools from which the pupils are
drafted, to make mathematical instruction, which is wanting in Jermyn-street,
one of the principal features of the Royal School of Naval Architecture at South
Kensington, the only school of naval construction in the kingdom. According
to the evidence of Mr. Reed, Chief Constructor to the Navy, this school is
rendering most essential service to that department. The pupils are engaged
during six months in constructive works in the various dockyards, and undergo
-a complete course of technical training at South Kensington in all that relates
to their art, during the rest of the year.

Your Cowmittee does, not consider it desirable to refer in this report
to the Royal College of Science in Dublin, or to the Queen’s Colleges and
science classes in Ireland, as the subject of the institutions for promoting
science and art in Ireland is now undergoing separate investigation.

2. The Relation of Industrial Education to Industrial Progress.

The industrial system of the present age is based on the substitution of
mechanical for animal power ; its development is due in this country to its
stores of coal and of metallic ores, to our geographical position, and temperate
climate, and to the unrivalled energy of our population.

The acquisition of scientific knowledge has been shown by the witnesses
to be only one of the elements of an industrial education and of industrial
progress. Indeed, there is a preponderance of evidence to show that so far as
the workinen, as distinguished from the managers, are concerned, it can be
considered an essential element only in certain trades, or, generally, as enlarging
the area from which the foremen and managers may be drawn.

In all cases another and an indispensable element of industrial success is
the acquisition of practical experience and manipulative skill.

The evidence given before your Committee places beyond all doubt the
fact, that these latter acquirements are-possessed in a pre-eminent degree by our
manufacturing population of every grade, according to their several necessities.
They are obtained in our factories, our forges, our workshops, our shipyards,
and our mines, which, in their organization and appliances, are the models
which, with a few special exceptions, cther nations have hitherto imitated and
followed, but not surpassed.

Although the pressure of foreign competition, where it exists, is con-
sidersd by some witnesses to be partly owing to the superior scientific attain-
ments of foreign manufucturers, yet the general result of the evidence proves
that it is to be attributed mainly to their artistic taste, to fashion, to lower
wages, and to the absence of trade disputes abroad, and to the greater readi-
ness with which handicraftsmen abroad, in some trades, adapt themselves to
new requirements.

It is owing to one or more of these favourable conditions, rather than to
superior education or technical skill, that the lacemakers of Calais, and the loco-
motive nanufacturers of Creuzot and of Esslingen, are competing with this
country in neutral markets, and even at home ; and Mr. Cochrane states that
the low rate of wages alone enabled the factory at Anzin to furnish him with
pumping and winding engines. constructed according to his. own design, but
of excellent workmanship, for his collieries in Northumberland and Durham,

Only two witnesses from Birmingham, the one an eminent merchent,
the other a manufacturing jeweller, and Mr. Gill, a woolien manufacturer, -of
Innerleithen, in Scotland, =itribute the loss of certain trades to the superior
skill, appliances, and education of the German, Belgian, and American manu-
facturers; and the great steel works of Krupp, in Westphalia, have been named
as the only instance of a factory which is said to possess an organisation
superior to that of any establishment in the same branch of industry in this
country.

At the same time, nearly every witness speaks of "the extraordinarily
rapid progress of Continental natiuns in manufactures, and attributes that
rapidity, not to.the model workshops which are met with in some foreign
countries, and are but an indifferent substitute for our own great factories, and
for those whichi-are rising up in every part of the-Continent ; but, besides other
causes, to the scientific training of the proprietors and managers in France,
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. Switzerland, Belgium, and Germany, and to the elementary instruction which
is universal amongst the working population of (iermany and Switzerland.
There can be no doubt, from the evidence of Mr. Mundella, of Professor
Fleeming Jenkin, Mr. Kitson, and others, and from the numerous reports of
competent observers, that the facilities for acquiring a knowledge of theoretical
and applied science are incomparably greater on the Continent than in this
country, and that such knowledge is based on an advanced state of secondary
education.

All the witnesses concur in desiring similar advantages of education for
this country, and are satisfied that nothing more is required, and that nothing
less will suffice, in order that we may retain the position which we now hold
in the van of all industrial nations. All are of opinion that it is of incalcu-
lable importance economically that our manufacturers and managers should
be thoroughly instructed in the principles of their arts.

They are convinced that a knowledge of the principles of science on the
part of those who occupy the higher industrial ranks, and the possession of
elementary instruction by those who hold subordinate positions, would tend to
promote industrial progress by stimulating improvement, preventing costly and
unphilosophical attempts at impossible inventions, diminishing waste, and
obviating in a great measure ignorant opposition to salutary changes.

Whilst all the witnesses concurred in believing that the economical necessity
for general and scientific education is not yet fully realised by the country,
some of them consider it essential that the Government should interfere
much more actively than it has done hitherto, to promote the establishment
of scientific schools and colleges in our great industrial centres.

In reference to the sufficiency, or the reverse, of voluntary efforts, it is
stated, on the one hand, that premiums of several hundred pounds are paid for
the admission into the offices of civil, and the workshops of mechanical engi-
neers, of pupils, many of whom fail to avail themselves fully of the valuable
instruction which they would obtain there, owing to the absence on their part
of all preliminary instruction in mathematics and physical science. It is .
reasonably inferred that persons who are willing to pay those large sums,
and who do not hesitate to send their sons to expensive schools, will be pre
pared to pay for instruction in science as soon as they are convinced of its
utility, It is argued, on the other hand, that in all countries, and at all
times, the offer of education of every kind has preceded the demand, and that
any temporary sacrifice on the part of the State, in order to place scientific in-
struction within the reach of those who would be likely to appreciate it, will be
amply and speedily repaid by the increase of the general intelligence and pros-
perity which it will produce. :

A more general opinion on the part of the witnesses than either of these
opposite views is, that wherever any locality in which, from its geographical
position and industrial importance, it may be presumed that a scientific college
or a higher secondary school of science is likely to be successful, is prepared
to contribute largely to the creation and maintenance of such an institution,
the State may fairly give assistance to such locality by liberal gramts for
building and apparatus, in addition to the existing payments on results and
scholarships.

CoNcLUSIONS.

The evidence which has been given before your Committee, and in part
summarised in the preceding pages, together with the information which is
accessible to them in common with other members of the community, has con-
vinced them :

(1.) That with the view to enable the working class to benefit by scientific
instruction it is of the utmost importance that efficient elementary instruction
should be within the reach of every child.

(2)) That unless regular attendance of the children for a sufficient period
cin be obtained, little can be done in the way of their scientific instruction.
(3) That elementary instruction in drawing, in physical geography, and
in the phenomena of nature, should be given in elementary schools,
’ (4.) That
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(4.) That adult science classes, though of great use to artizans, to foremen,
and to the smaller manufacturers, cannot provide all the scientific instruc-
tion which those should possess who are responsible for the conduct of important
industrial undertakings. That all whose necessities do not oblige them to leave
school before the age of 14, should receive instruction in the elements of science
as part of their general education.

(5.) That the reorganisation of secondary instruction and the introduction
of a larger amount of scientific teaching into secondary schools are urgently
required, and ought to receive the immediate consideration of Parliament and
of the country.

(6.) That it is desirable that certain endowed schools should be selected in
favourable situations for the purpose of being reconstituted as science schools,
having in view the special requirements of the district ; such schools to be
rendered available to the surrounding districts, by the establishment of exhibi-
tions open to pubuce competition ; so that the children of every grade may be
able to rise from the lowest to the highest school.

(7.) That superior colleges of science, and schools for special scientific in-
struction requiring costly buildings and laboratories, cannot be supported by
fees alone, without aid from one or more of the following sources, namely, the
State, the localities, and endowments or other benefactions.

(8-) That such colleges and special schools are most likely to be successful
if established in centres of industry, because the choice of such centres tends
to promote the combination of science with practice on the part both of the
professors and of the pupils; and to enable many to attend them to whom
the expense of living at a distance from home would otherwise be an insu-
perable barrier. .

(9.) That the provinces of England, especially the agricultural districts, have
not received a sufficient proportion of the State grants for scientific education.

(10.) That those provinces of England are entitled to such a modification of
the public grants as will afford them increased aid, supplementary to the funds
which they may raise in their own lozalities for the purpose of promoting scien-
tific instruction. ‘That grants of money from the national exchequer for local
scientific instruction should be chiefly designed to promote local activity, and
a better use of resources otherwise available, and should be regarded as occa-
sional or temporary.

(11.) That some slight addition to the emoluments of science teachers would
probably tend materially to promote the establishment and permanence of
clementary science classes. '

(12.) That the provisions of the Public Libraries and Museums Act should
be altered so as to enable public bodies to levy a slightly increased rate for
scientific purposes.

(13.) That the managers of training colleges for the teachers of elementary
schools should give special attention to the instruction of those teachers in
theoretical and applied science, where such instruction does not exist already.

(14.) That teachers in elementary day schools should be paid on results, for
teaching science to the older scholars, in the same way as payment is now made
for drawing in such schools. That the educatiou of higher science teachers
should be encouraged, by the granting of degrees in science at Oxford and
Cambridge as at other Universities, and by the opening of a greater number of
fellowships to distinction in natural science as well as in literature, and mathe-
matical and moral science.

(15.) That a more intimate connection between the various Government
institutions for' scientific instruction in London would increase the efficiency
of each of those institutions, and that the constitution and management of those
institutions and their future relations to each other requires further investiga-
tion.
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PROCEEDINGS OF THE COMMITTEE.

Thursday, 2nd April 1868.

MEMBERS PRESENT:

Mr, Samuelson. Mr. Read.

Mr. Akroyd. Mr. Acland.

Mr. E. Potter. Mr. Dixon.

Mr. Powell. Mr. Gregory.

Mr. M<Lagan. Lord Frederic Cavendish.
Mr. William Lowther. Mr. Graves.

Mr. Bagnall.

Mr. Samuelson was called to the Chair.

The Committee deliberated.
[ Adjourned to Thursday, 23rd April, at Twelve o'clock.

Thursday, 23rd April 1868.

MEMBERS PRESENT :
Mr. SayueLsoN in the Chair.

Mr. Gregory. Lord Frederic Cavendish.
Mr. Dixon. Lord Robert Montagu.
Mr. Potter. Sir Charles Lanyon.

Mr. Bazley. Mr. Austin Bruce.

Mr. M‘Lagan. Mr. Bagnall,

Mr. Lowther. Mr. Graves.

Mz, Henry Cole, c.B., and Captain D onneily, R-E., were severally examined.
[ Adjourned to Monday next, at Twelve o’'clock.

Monday, 27th April 1868.

MEMBERS PRESENT:
Mr. SayUELSON in the Chair.,

Mr. Akroyd. Mr. Austin Bruce.

Mr. Bagnall. Mr. Gregory.

Lord Robert Montagu, Lord Frederic Cavendish.
Mr. Read. Sir Charles Lanyon.

Mr. M‘Lagan. Mr. William Lowther.
Mr. Bazley. Mr. Dixon. X
Mr. Potter. Mr. Acland.

.Captain Donnelly, R.E., further examined.
Mr. R. B. W. Lingen examined.
' [Adjourned to Thursday next, at Twelve o’clock.
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T hursday, 30th April 1868.

MEMBERS PRESENT:

Mr. SayceLsox in the Chair.

Mr. Akroyd.

Mr. Read.

Mr. Potter.

Lord Robert Montagu.
Lord Frederic Cavendish.
Sir Charles Lanyon.

Mr. Acland.

Mr. Austin Bruce.
Mr. Gregory.

Mr M¢Lagan,

Mr. Bazley.

Mr. Dixon.

Mr. Bagnall.

M:r. Lowther.

Mr. Henry Cole and Captain Donnelly, r.E., further examined.
Dr. Lyon Playfuir examined.

[Adjourned to Monday next, at Twelve o'clock,

Monday, 4th May 1868.

MEMBERS PRESENT :

Mr. SsMTELSON in the Chair.

Mr. Bazley.
Mr. Potter.
Mr. Akroyd.
Mr. Lowther.
Mr. Bagnall.
Mr. Graves.

Lord Frederic Cavendish.
Lord Robert Montagu,
Mr. Dixon.

Mr. Read,

Mr. Austin Bruce.

Mr. Trenkam Recks, Mr. J. F. Iselin, and Dr. J. Percy, were severally examined.

=3

[Adjourned till Thursday next, at Twelve o’clock.

Thursday, 7th May 1868.

MEMBERS PRESENT:

Mr. SAMUELSON in the Chair.

Mr. Bazley.
Mr. Potter.
Mr. Akroyd
Mr. Dixon,
Mr. Acland,
Mr. Lowther.

Lord Frederic Cavendish.
Mr. Austin Bruce.

Mr. Graves.

Mr. M<Lagan.

Mr. Read.

Mr. Joseph Whitworth and. Mr. Robert Hunt, F.R.S., were severally examined.

432,

[Adjourned till Monday next, at Twelve o'clock.
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Monday, 11th May 1868.

MEMBERS PRESENT :
Mr. SaMCELSON in the Chatr.

Mr. Lowther. ‘ Mr. Bazley.

Mr. Acland. i Sir Charles Lanyon.

Mr. Austin Bruce. | Mr. M‘Lagan.

Mr. Akroyd. _ Lord Frederic Cavendish.
Mr. Potter. ; Mr. Read.

Dr. I B. Carpenter and Professor John Tyndall were severally examined.

[Adjourned to Thursday next, at Twelve o’clock.

Thursday, 14th May 1868.

AMEMBERS PRESENT:
Mr. SAMUELSON in the Chair.

Lord Frederic Cavendish.
Mr. Read.

Mr. M¢Lagan.

Lord Robert Montagu.
Mr. Austin Bruce.

Sir Charles Lanyon.

Mr. Graves,
Mzr. Bazley.
Mr. Potter.
Mr. Dixon.
Mr. Lowther.
Mr. Acland.
Mr. Akroyd.

Room cleared.—The Committee deliberated.

Professor Fleeming Jenkin examined.
! Adjourned to Monday next, at Twelve o’clock.

Monday, 18th May 1868.

D

MEMBILRS PRESENT :
Mr. SayceLsox in the Chatr.

Mr. Bazley.

Mr. M¢Lagan.

Sir Charles Lanyon.
Mr. Read.

Mr. Gregory.

Mr. Lowther.

Mr. Acland.

Lord Robert Montagu.
Mr. Akroyd. Mr. Powell.
Mr. Potter. Mr. Dixon.

Professor R. 5. Ciifton and Sir R. Kane were severally examined.

. b At 1 s

[Adjourned till Thursday next, at Twelve o'clock.

Thursday, 21st May 1868.

MEMBERS PRESENT:
Mr. SAMUELSON in the Chair.

Mr. Graves.
Mr. Dixon.

Mr. Acland.
Mr. Bagnall.
-Mr. Bazley.

‘ Mr. William Lowther.
Mr. Potter.
[ Mr. Read.
Mr. M¢Lagan.

Rev. Dr. Joseph Woolley and Mr. E. J. Reed were severally examined.

[ Adjourned till Monday next, at Twelve o’clock.
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Monday, 25th Aay 1868.

MEMBERS PRESENT:
Mr. SAMUELSOXN in the Chair,

M:r. Bazley.

Mr. Gregory. Mr: Bagnall.

Mr. Potter. Mr. Acland.

Mzr. Dixon. i Mr. M‘Lagan.

Mr. Akroyd. Mr. Read.

Lord Frederic Cavendish. Sir Charles Lauyon.

Mr. J. W. Cunningham, Dr. W. A. Miller, and Rev. E. 4. Abbott, M.A., were severally
examined.

Mr. Graves,

[Adjourned till Thursday next, at Twelve o’clock.

Thursday, 28th May 1868.

MEMBERS PRESENT:
Mr. SAMUELSON in the Chair.

Mr. Gregory. + Mr. Dixon.

Mr. Bazley. Mr. Acland.

Mr. Potter. Mre. William Lowther.
Mr. Akroyd. | Mr. Bagnall,

Rev. Canon Moseley, Mr. Thomas Coomber, and Rev. Jokn G. Cromwell, M.A., were
severally examined.

[Adjourned till Monday, Sth June, at Twelve o’clock.

Monday, 8th June 1868.

MEMBERS PRESENT :
Mr. Sayuersox in the Chair.

Mr. Lowther. 'i Mr. Read.
Lord Frederic Cavendish. Mr. M‘Lagan.
Mr. Akroyd. ! Mr. Dixon.
Mr. Potter. !

Mr. Henry William Ripley, Mr. George Gibb, Mr. William Henry Stopford, and Mr.,
George Jarmain, were severally examined.

[Adjourned till Thursday next, at Twelve o’clock.

Thursday, 11th June 1868.

MEMBERS PRESENT:
Mr. SaMUELsoN in the Chair.

Mr. Potter. Lord Frederic Cavendish.
Mr. Dixon. Mr. Akroyd.

Mr. Bazley. Mzr. Powell.

Mr. Graves, Mr. Austin Bruce.

Mr. Lowther. Sir Charles Lanyon.

Mr. Bagnall. Mr. Beecroft.

Mr., Anthony John Mundella, Mr. Henry Ashwell, Mr. Thomas Isaac Birkin, Mr, James
Kitson, jun., and Mr. Henry H. Sales, were severally examined.

[Adjourned till Monday next, at Twelve o’clock,
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Monday, 15th June 1868.

MEMBERS PRESENT :
Mr. Saxrersox in the Chair,

Mr. Acland. i Mr. Bagnall.
Mr. Akroyd. | Mr. MLagan.
Mr. Lowther. ! Mr. Read.
Mr. Potter. ! Mr. Dixon.
Mr. Bazley. § Mr. Powell.

Dr. J. Watts, Mr. Thomas Lawton, and Mr. Jokn Angell, were severally examined.
Mr. J. F. Iselin further examined.
[Adjourned till Thursday next, at Twelve o’clock.

Thursday, 18th June 1868,

B —

MEMBERS PRESENT :
Mr. SaxveLsox in the Chair.

Mr. Potter. Mr. Lowther.

Mr. Bazley. | Mr. Powell

Mr. Akroyd. i Sir Charles Lanyon.
Mr. Acland. i Mr. Dixon.

Mzr. Bagnall, i Mr, MLagan.

Professor Henry E. Roscoe, F.R.S., and Mr. Jokn Platt (a Member of the House) wero
severally examined.

{Adjourned till To-morrow, at Twelve o’clock.

Friday, 19th June 1868.

MEMBERS PRESENT :

Mr. SaMTELsON in the Chair.

Mr. Read. Mr. Dixon.

Mr. Potter. Mr. Powell

Mr. Acland. Mr. Bagnall.

Mr. Lowther. Lord Frederic Cavendish.

Mz Robert Rumney examined.
[Adjourned till Monday next, at Twelve o'clock.

Monday, 22nd June 1868.

MEMBERS PRESENT :

Mr. SamuEeLSoN in the Chair.

Mr. Dixon, Mr. Bagnall,
Mr. Potter. l Mr. Acland.

' Mr. Lowther. Lord Frederic Cavendish.
Mr, Akroyd. l Mr, Powell.

Mr. Jokn Henry Chamberlain, Mx. W. C. Aitken, Mr. John Bragg, and Mr. C. Hibbs,
were severally examined.

[Adjourned till Thursday next, at Twelve o’clock,
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Thursday, 25th June 1868.

MEMBERS PRESENT:

Mr. SaxvueLsox in the Chair.

Lord Robert Montagu. Mr. Graves,
Mr. Dixon. I Mr. Acland.
Mzr. Potter. Mr. Lowther.
Mr. Powell. Mr. M*Lagan.
Mr. Akroyd. M:r. Read.

Captain Donnelly, R.E., further examined.

Mr, James Chance, Mr. Aifred Field, Dr. George Lloyd, and Mr. John Skirrow Wright,
were severally examined.

[Adjourned till Monday next, at Twelve o’clock.

Monday, 29th June 1868.

MEMBERS PRESENT:
Mr. SAMUELSOXN in the Chair.

Mr. Akroyd.

Mr. M<Lagan. Lord Frederic Cavendish.
Mr. Bazley. Mr. Dixon.

Mr. Potter. Mr. Read.

Sir Charles Lanyon.

Mr. Powell.

et e e s

Sir C. Lanyon (a Member of the Committee), Mr. R. Calvert Clapham, Mr, William
Cochrane, Mr. John Daglish, and Mr. Henry Watson, were severally examined,

[Adjourned till Thursday next, at Twelve o’clock.

Thursday, 2nd July 1868.

MEMBELS PRESENT ¢

Mr. SAMUELSON in the Chair.

Mr. Gregory. | Mr. M¢ Lagan.

Mr. M‘Lagan Mr. Austin.

Mr. Lowther. Lord Frederic Cavendish.
Mr. Akroyd. . Mr. Dixon.

Mr. Bazley. \ Mr. Graves.

Mr. Powe *

Dr. Stevenson Macadam, Mr. Jokn Mayer, F.C.s., Mr. Robert Gill, and Mr. William
Bain, were severally examined.

[Adjourned till To-morrow, at Twelve o’clock.
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Friday, 3rd July 1868.

MEMBERS PRESEXNT

Mr. Saxvuersox in the Chair,

Lord Robert Montagu. Mr. M:Lagan.

Mr. Dixon. Mr. Akroyd.

Mr. Potter. Mr. Acland.

Mr. Dazley. Mr. Lowther.

Mr. Powell. Lord Frederic Cavendish.

Captain Donnelly, 1.E., further examined.
Lord Robert Montagu (a Member of the Committee), Professor 7. I. Huzley, F.R.S.,
Dr. E. Frankland, ¥.v.s., and Mr. J. C. Buckmaster, were severally examined.

[Adjourned to Tuesday, 14th, at Twelve o’clock (to consider Report).

Tuesday, 14th July 1868.

——

MEMBERS PRESENT :
Mr. SaxceLsoN in the Chair,

Mr. Powell. Sir Charles Lanyon.

Mr. Potter. } Lord Robert Montagu.
Mr. Akroyd. Mr. Acland.
Mr. Bazley. ' Mr. Read.

Mr. Dixon. E

DRAFT REPORT proposed by the Chairman, read a first time as follows:—

1, In order to ascertain the state of scientific instruction amongst the industrial
classes, your Committee has called Lefore it witnesses representing the ﬁﬁlowmg bodies ;:—

“1st. The Department of Science and Art of South Kensington, the Committee
of Council for Education, and the Government Colleges of Science and Naval
Architecture.

“2nd. The University of Oxford, the University of London, and certain institu-
tions unconnected with the State, in which science is taught exclusively, or holds a
prominent position.

¢ 3rd. The few secondary schools in which science has been for some time syste-
matically taught.

“4th, The managers and teachers of ecience classes and mechanics’ institutes
receiving aid from the State, or supported exclusively by voluntary efforts.

“5th. The population engaged in the great staple industries carried on in the
principal manufacturing towns and distriets.
2, Their evidence may be included under two heads:—

“1st. The state of scientific instruction of|
¢ (1.) The foremen and workmen engaged in manufactures.
“(2.) The smaller manufacturers and managers.
“(3.) The groprietors and managers-in-chief of large industrial undertakings,
and—

*“2nd. The relation of industrial education to industrial progress.

“J,—The STATE of SciexTiFic INsSTRUCTION of FOoREMEN and WORKMEN.

-~ “3. It is stated that the foremen are almost, without exception, persons who have been
selected from the class of workmen by reason of their superior natural aptitude, steadiness,
and industry. Their education, and that of the workmen, during the school age, has
been received in elementary schools; and owing both 1o the defective character of the

instruction
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instruction in those schools, and to the early age at which the children go to work,
it is rarely sufficient to enable them to take advantage of scientific instruction at a later
period.

«4, In this statement the children educated as half-timers under the Factory Acts
must, as a rule, be included. The evidence of Mr. Mundella and other witnesses tends
to show, that the primary education received in the factory schools is insufficient, except
where the employment and education are both uninterrupted between the ages of eight
and 13, and where the instruction is given in good schools established or supported by
manufacturers who take an active aud intelligent interest in the welfare of the children
whom they employ.

“3. As a rule, the little rudimentary knowledge acquired at school is rarely retained
after the young people have been at work two or three years, and elementary scientific
instruction is thus entirely beyond the reach of a large portion®of our industrial population.
The series of schools at Halifax, at Oldham, &c., are exceptional instances of fair elemen-
tary education to children, followed by elementary instruction in theoretical and applied
science to young persons and adults.

6. It is stated by nearly every witness (and on this subject your Committee would
direct particular attention to the evidence of the Rev. Thos. Cromwell, principal of the
training school at Chelsea) that the tendency of the Revised Code has been to diminish
the efficiency of elementary education. It is hoped that the recent introduction of a
seventh standard of examination may have a contrary and beneficial effect; and it is
contended that physical geography, the elements of drawing, of the properties of
matter, and of the laws of health, may be taught to young children in every elementary
school.

¢ 7. The existing elementary classes in experimental science are generally held in
connection with mechanizs’ or literary institutions ; although their number has increased
of late, they are confined chiefly to the Metropolis and its neighbourhood, and to Lan-
cashire, the West Riding of Yorkshire and Cornwall, and to Edinburgh and Glasgow.

¢ The pupils may present themselves for the examinations of the Society of Arts, and of
the Department of Science and Art at South Kensington. When such pupils are of the
artizan class, and are successful, payment according to results is made to the teachers by
the Department, and Queen’s prizes or medals are given to the pupils themselves.

“ Besides artizans, draughtsmen, clerks, teachers, and other persons of various grades,
attend these classes; and the evidence of Professor Tyndall, Professor Huxlev, and the
other examiners, as well as of many other competent witnesses, concurs to show that the

instruction, though elementary, is sound.

« 8. Elsewhere than in the districts named, these classes scarcely exist. In the mid-
land counties, the Midland Institution of Birmingham is the only one in which experi-
mental science is systematically taught. There are no such classes permanently
established in the north-ecastern, castern, west midland, or southern counties; and in
many parts of England, the fact that Government aid is granted to them was unknown,
until public attention was drawn to it by the recent discussion on the subject of technical
education, and by the appointment of this Committee. Itis true that the Science and Axrt
Directory shows numerous classes scattered over the country, but they are mostly con-
fined to rudimentary instruction in chemistry, physiology, and botany, in various schools.
Though not without value of their own, they have very little, if any, direct influence on
the industrial occupations of any class.

“9. In Scotland, where the superior primary instruction of the artizans removes one
of the obstacles to their acquiring scientific instruction, the Watt Institution of Edin-
burgh, and the Andersonian University of Glasgow have rendered good service, the
former during nearly half a century, the latter for more than 20 years; they can boast
amongst their scholars such names as those of Nasmyth, James Young, and many others.
Technical objections have hitherto prevented these schools from receiving the grants of
the Science and Art Department; but within the last 12 months these have been over-
come,

«10. The Mining School of Cornwall, as described by Mr. Robert Hunt, Keeper of
Mining Records, is the only one of its kind; the mining population being scattered
over a wide area, it is necessary to send a teacher to the villages in order to conduct the
classes.

¢ The miners are taught the clements of chemical and physical science with special re-
ference to their occupations; and the school is producing results which are excellent,
though limited as to their area by want of furds. The wages of the miners are inadequate
to enable them to pay fees sufficiently high to support the school, even with the aid of
payment on results from the Deparment of Science and Art, and the local subseriptions
go not enable the promoters to provide instruction for all the villages which requixe or
esire it.

“11. The witnesses from the north of England, representing the coal trade, Messrs.
Daglish & Cochrane, are anxious for the establishment of a similar peripatetic school in the
432, c pit
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pit villages of Durham and Northumberland. Until their attention was drawn to the
Cornish i\hnmg School, they were quite unaware of its existence. They state that the
proprietors of collieries would be willing to provide the necessary buildings, and they con-
sider it essential that the Department of Science and Axrt should give its advice, and the
services of its organising master, to the local matter which may be formed to carry
out science instruction amongst the mining population of those counties.

“12. At Huddersfield special classes are now in course of formation for teaching
chemistry, as applied to dyeing, to foremen and apprentices. These classes are supported
by the principal manufacturers and merchants of the neighbourhood. At Bradford a sub-
seription list has been opened for the erection of a school of Science and Art, at a cost of
50,000 L, to which one of its citizens has offered a contribution of 5,000 L ; and the
munificent gift of 10,000 (. by Mr. Whitworth, for the endowment of scholarships in
mechanical engineering, is offered on conditions that give to the artizans, concurrently with
wmen of other grades, and who have received a more liberal education, an opportunity of
acquiring a scientific knowledge of their craft and profession.

“ 13. The Hulme branch of the Amalgamated Society of Carpenters has been the first
trade soclety to establish an adult school 1n which carpenters and joiners, whether members
of the society or not, may be taught drawing, the principles of building, construction, and
other branches of science having special reference to their trade.

“14. The Bristol Trade School, and the Navigation School of Hull, both aided by
grants on results from the Science and Art Department, are conspicuous examples of the
successful introduction of science teaching into elementary schools of a siperior kind for
artizans. The Bristol school is fully described in the evidence of Mr. Thomas Comber.
The building, formerly used as a national school, is rent free, and receives some 150 boys
of the ages of 12 to 15, who are taught elementary mathematics, chemistry, physics, and
mechanical drawing. They pay s fee of 3 /. per annum, which, together with the grant

on results, covers the cost of conducting the school.

“15. A hindrance second only to that of the defective elementary instruction of the
pupils is the scarcity of science teachers, and the want of schools for training them. The
remuneration of the teachers, arising from pupils’ {ces and payment on results by the
Department of Science and Art, is, with few exceptions, so scanty that science teaching is
scarcely ever followed as a profession, but only as an addition to some more profitable
employment. Hence, classes are frequently suspended whenever the more important
occupations of the teacher demand increased atteation, or cause him to remove to other
localities. -

% Nearly all the witnesses claim, as a means of augmenting their emoluments, some
relaxation of the rule which prevents teachers being paid on the results of instruction
given to persons who are not artizans,

«16. Asthe demand for instruction increases,the incomes of the teachers will doubtless
increase likewise, but the want of competent men will still remain. The offer, under a
a recent Minute of the Department, of sumsof 25 /. per annum in aid of scholarships to be
founded by localities contributing like sums, together with the remission of the fees of
the Government Colleges of Science, to the leoliers of such scholarships, will probably
indu}fe some young men to prepare themselves for the carcer of elementary science
teachers.

«“1I. THE SCIENTIFIC INSTRUCTION OF THE SMALLER MANUFACTURERS AND
MaNAGERS.

“17. Unfortunately, this division may be disposed of in a very few words. Its mem-
bers have either risen from the rank of foremen and workmen, in which case all that has
been stated of the first division will also apply to them ; or else they are an offshoot from
the class of smaller tradesmen, clerks, &c., and have been educated in the ordinary
secondary endowed, and so-called commercial schools. With some admirable exceptions,
the instruction which they afford is certainly wot superior to that of the best conducted’
elementary schools; and even in the better schools of this grade the principles of science
are scarcely ever taught. The pupils have, however, generally remained at school till
the age of 14 or 15, and they never lose the use of the elementary instruction which they
had acquired at school. Hence, where the opportunity for instruction in adult science
classes exist, they have not, like the artizans, to contend with the mere clerical obstacles
to the acquisition of scientific knowledge.

“

“ TII.—THE PROPRIETORS AND MANAGERS OF GREAT INDUSTRIAL UNDERTAKINGS.

¢ 18. In those not unfrequent cases where these persons also have risen from the rank:
of artizans, the same exceptional gifts, including more especially those of unconquerable
perseverance and energv which had caused their elevation, have also enabled thém gene-.

rally to correct the deficiencies of their early literary training. Amy knowledge of
scientific
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scientific principles which they may have acquired is generally the result of solitary
readix’xg, and of synthetical observation of the facts with which their pursuits have made
them familiar.

%19. More generally, however, the training of the capitalists, and of the managers of
their class, has been that of the higher, secondary, or public schools; followed in rare,
though in more "recent years Jess unfrequent, instances, by a course of more or less
gystematic scientific instruction in colleges like the Royal School of Mines, the Royal
gollege of Chemistry, University and King’s Colleges, Liondon; Owens’ College, Man-
chester; and the laboratories of the Universities of Edinburgh and Glasgow. The
scientific courses of Oxford have been too recently instituted, and have bitherto been de-
voted too entirely to pure science, to have had any appreciable influence on the scientific
instruction of this class; besides which, a feeling exists, to which expression was given by
Mr. Chance, the eminent manufacturer of Smethwick, himself a man of great scientific
attainments, and a distinguished member of the University of Cambridge, that however
suitable the universities may be or become for the training of professors of science of the
higher class, the habits at present acquired there by the sons of wealthy men are not
conducive to the successful prosecution of an industrial career.

¢ 20. The Military and Scientific Department of the Proprietary College of Chelten-
ham, and the City of London Endowed School, are exceptional instances of secondary
schools in which instruction in science holds the first place. In the great public schools
of Harrow and Rugby, instruction in one scientific subject, in addition to classics and
mathematics, has only recently been made compulsory.

s 21. Any attempt to analyse briefly the evidence as to the degree of instruction given
at King’s College and University College, London, and Owens’ College, Manchester,
would probably fail to convey a correct impression: your Committee would therefore
direct attention to the evidence in extenso. The same observation applies to the Uni-
versity of Edinburgh, where a Chair of Civil Engineering has recently been founded by
Six;J David Baxter, to the endowment of which the Government bhas agreed to con-
tribute. '

« 22, The inhabitants of Manchester have raised a fund for endowing a similar Chair at
Owens’ College in that city. To that fund, a single firm of mechanical engineers contri-
butes 3,000 /., besides a subscription of 250 /. per annum from one of its partners. The
college is full to overflowing, and a proposed building fund of 150,000 L has already re-
ceived subscriptions amounting tv 40,000 L

¢« 23, The Royal School of Mines, in'addition to its lectures to artizans delivered by
gome of the most eminent men of science, has systematic courses of lectures in nearly
every subject usually comprised in a higher technical course, with the important exception
of mathematics.

“ The number of its matriculated students is under 20; its metallurgical laboratory,
which has room for only 10 students, is always full. The Royal College of Chemistry in
Oxford-street, which is connected with it, has about 40 students in its laboratory. It
cannot accommodate more.

¢« 24, It has been possible, thanks to the good preparatory teaching of elementary mathe-
matics in the Dockyard schools from which the pupils are drafted, to make mathematical
instruction, which is wanting in Jermyn-street, one of the principal features of the Royal
School of Naval Architecture at South Kensington, the only school of naval construction
in the kingdom, According to the evidence of Mr. Reed, Chief Constructor to the Navy,
this school is rendering most essential service to that department. The pupils are engaged
during six months in constructive works in the various dockyards, and undergo a
complete course of technical training at South Kensington in all that relates to their art,
during the rest of the year:

« 25, Your Committee does not consider it desirable to refer in this Report to the Royal
College of Science in Dublin, or to the Queen’s Colleges and science classes in Ireland,
as the subject of the institutions for promoting science and art in Ireland is now under-
going separate investigation.

“26. The following abstracted statement of the cost of instruction in some of the
preceding schools or institutions, though only approximate, may be of service:-—

% Royal School of Mines, 30 Z for three years, exclusive of laboratory fees, which

are from to per annum,

% Royal College of Chemistry, 6 1. per annum, exclusive of laboratory fees, which
are .

“ King’s College Scientific Department, .

“ University College, .

“Qwens’ Coilege, Manchester; evening classes to working men, at per
course.

¢ Cheltenham College Military Department, 28 /. per annum ; books, laboratory,
&c., 8 L per annum.
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¢ City of London School, 9 /. per annum.
¢ Bristol Diocesan Trade School, 3/ per annum.

“ Note.—King’s College is sclf-supporting; the ground having been contributed by

the State, and the building, for all departments, having cost .
‘ Cwens’ College is endowed by very large benefactions of the late Mr. Owens and
others.

« The City of London School, according to the evidence of the head master, the Rev.
E. Abbott, would be compelled to raise the fées from 92 to 13/, if it had to pay rent
for its buildings, and received no 4id from endowments; and the masters are said to be
inadequately remunerated.

“ The Bristol Trade School has no endowment,.except the free use of the buildings.

« “ The fees in the adult science classes usually vary from 5s. to 10 s. per course; the
State contributes to the maintenance of the teachers by payments on the results of the
May examination of artizan pupils, in addition to which there is in nearly all cases
considerable aid from local sul)scriptions, and from the general funds of mechanics’ and
other similar institutions. v S - . -

L4

“2. The Relation of Industrial Education to Industrial Progress:

“27. The industrial system of the present sge is based on the substitntion of
mechanical for animal power; its devélopmgiit_ iz due in this country to ity stores of coal
and of metallic ores, to our geographical position and temperate climate, and to the

unrivalled energy of our population. I _

¢28. The acquisition of scientific knowledge -has: been -shown by-the-witnesses to be
only one of the efements of an industrial education'and of industrial progress. Indeed
there is a preponderance ‘of evidence to show that,.so:far as the workmen, asdistinguished
from the managers, are concerned, it can be considéercd an essential element only in certain
exceptional trades, or; generally, .as enlarging the’ area from wbich the: forermer and
managers may be drawn. ) S T LS SINEEEP O P B LN

S N T T
29, Inall cases another and an indispensable element of industrial success is the
acquisition of practical experience and:manipulative:skill. o . SN

- P R P L L A T A " R R T N AT
¢« 30, The evidence given before youx:ngrpx{ajtteg places beyond all ‘dou{),t the fact,
that these latter acquirements are possessed.in a pre-eminent ({;greg by eur manufactur-
ing population of every grade, according to.their 'sevéral necessities.. They are obtained
in our fuctories, our forges, oiir :‘workshops, our shipyards, and:our mines, which, in their
organization and appliances, are the moé)els ‘which, with a few special exceptions, other
nations have hitherto imitated and followed, but not surpassed.

“31. The pressure of foreign corﬁfigt'fgﬁ)f;f iwhere it exists, is attributed mainly to the
artistic taste of foreign:nations, to fashions to lower:wages,-and:to the :absence of ‘trade
disputes abroad. AN R : o

«32. Itis owing to ofie or mote of these fivourable conditions, rather than to superior
education or technical skill; that: thelacemakers.of: Calais,-and" the locomotive mamifac-
turers of Creuzot and:.of Esslingen; are competing with this country in neutral markets,
and even at home; and Mr. Cochrane states that the low rate of wages alone enabled the
factory at Anzin to furnish him with' pumping and winding engines, ¢constructed according
to his own design, but of excellent workinanship, which ke has erected at his collicries in

Northumberland and Durham.

“33. Only two witnesses from Birmingham, the one an eminent merchant, the other a
. . , J AR . Ut TN T T ’ U ¥, .

manufacturing jeweller; and Mr. Gill, a woollen mgnufacturer, of Innerleithen, in Scotland,
attribute the loss of certain trades to the superior skill, appliances, and education of the
German, Belgian, and American manufacturers; -and. the great steel worke of ‘Krupp, in
Westphalia, have been named as the only instance of a factory which is said to possess an
organization superior to that of-any establishment in the same branch of industry in this
country. P '

“34. At the same tiine, nearly every Wwitriess speaks 6f the extraotrdinarily rapid pro-
gres: of Continental nations in manufactures, and attributes that rapidity, not to the model
workshops which are met with in some foreign:countries, and are but an indifferent sub-
stitute for our own great factories, and those which are rising up in every part of the
Continent ; but, besides other causes, 1o the scientific training of the proprietors and
manggers in France, Switzerland, Belgium, and Germany, and to the clementary instruc-

. tion which is universal amongst-the working population of Germany and Switzerland.
There can be no doubt, from the evidence of Mr. Mundella, of Professor Fleeming Jenkin,
Mr., Kitson, and others, and from the numerous reports of competent observers, that the
facilities for acquiring a knowledge of theorefical and applied science are incomparably
greater ou the Centinent than in this country, and that such knowledge is based on an
advaunced state of secondary education.

“35. All

House of Commons Parliamentary Papers Online.
Copyright (c) 2005 ProQuest Information and Learning Company. All rights reserved.




ON SCIENTIFIC INSTRUCTION. xxi 2/
35, All the witnesses concur in desiring similar advantages of education for this

country, and are satisfied that nothing more is required, and that nothing less will suffice,

in order that we may retain the position which we now hold in the van of all industrial

nations. All are of opinion that it is of incalculably greater importance economically that

our manufacturers and managers should be thoroughly instructed in the principles of their

arts than that the artizans themselves should possess the elements of such knowledge;

and all are agreed that good primary instruction is what is to be chiefly desired for the

working class.

“36. They are convinced that a knowledge of the principles of science on the part of
those who occupy the higher industrial ranks, and the possession of elementary instruction
by those who hold subordinate positions, would tend to promote industrial progress by
stimulating improvement, preventing costly and unphilosophical attempts at impossible
inventions, diminishing waste, and obviating in & great measure ignorant opposition to
salutary changes, :

“37. At the same time, the witnesses are far from believing that the economical
necessity for general and scientific’education is as yet fally realised by the country, and
some of them consider it essential that the Government should interfere much more
actively than it has done hitherto, to promote the establishment of scientific schools and
colleges in our great industrial centres.

« 38. In reference to the sufficiency, or the reverse, of voluntary efforts, it is stated,
on the one kand, that premiums of several hundred pounds are paid for the admission
into the officés of ciﬁ!l), and" the workshiops of mechanical engineers, of pupils, many of
whom fail to avail themselves fully of the valuable instruction which they would obtain
there, owing to the absenice on their part of all preliminary instruction n mathematics
and physicﬁ science; and it is reasonably inferred that persons who are willing to pay
those.Jarge -sums, and who.do not hesitate to send: their-sons to expensive schools, will be
prepared_to pay for instruction in:sciehce.as soom as they are convinced of its utility;
whilst it is argued, on.the other hand,. that in all countries, and at all times, the offer of
education of every kind has preceded the demand, and that any temporary sacrifice on
the part of the' State; in erder to,plade scientific instruction within the reach of those who
would be likely to appreeiate it, will be amply and speedily repaid by the increase of the
general ‘ntelligence and prosperity, which it will produce.

39. A more general opinion; on the part 6f théwitnesses than either of these extreme
views is, that wherever any locality in which, from its geographical position and indus-
trial importance, it may be presumed that 4’ scientific college or a higher secoridary school
of science is likely to beé:-successful, is prepared to contribute largely to the creation and”
maintenarice of such an institution, the State may fairly give assistance to such locality
by modérate grants, and’by’ }e§ﬁﬁg'th§ redilts of ‘the school.

PEEETE . i

. CONCLUSIONS.
g SION

R Lot A T TS . . D
40, The evidence which has. been given: before your Committee, and in part summa-
rised in the preceding pages, together with the information which is accessible to them in
common with other members of the community, has convinced them :—
. W T E o S, R v N . - b

« (1.) That it is of the most vi{aliimpontance that increased éffortg should be made to
place efficient elementary instructipn within the reach of -every child.

(2. That whilst every assistance shoiild be¢ afforded by parochial aid, or otherwise, to
enable poor parents to send their children to school, the cupidity or indifference of those
who are placed above want should not be permitted to intexfere with the claims of every
child to receive such instruction.

“« (3.)‘That‘ elementary instruction in drawing, in physical geography, and in the phe-
nomena of nature, should be given in all the larger elemantary schools.

“(4:.). That adult science clusses, though of great use to artizans, to foremen, and to the
smaller manufacturers, cannot he:deemed-a substitute for the scientific instruction which
those should possess who are responsible for the conduct of important industrial under-
takings. That these, in common with all whose necessities do not oblige them to leave
school.before the age of 16, should receive instruction in the elements of science as part
of theéir general education. ’

“(5.) ‘That thereorganization of secondary instruction is urgently required, and that the
elaborate reports of the Schools Inquiry‘Commission, which prove the instruction in those
schcols to be lamentably defective, whilst abundant funds for efficient education are shown
to exist, tegether with the recommendations of that Commission, ought to receive the
immediate consideration of Parliament and.of the country.

%(6.) That superior primary. schools, and secondary schools of various grades, in which
science would more or less take the place of classics as an instrument of culture as well
a8 of direct instruction, can be established, and would be self-supporting, if the fees are
equal to those paid for literary instruction in good proprietary or adventure schools of
similar grade,
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{7.) That superior colleges of science, and special schools for technical instruction
requiring costly buildings and laboratories, cannot be supported by fees alone, but must
receive aid from one or-more of the following sources~—from the State, from the localities;.
and from benefactions.

% (8.) That such colleges and specisl schools are, for various reasons, most likely to be
successful if established in large centres of industry ; and more especially for the reason that
the choice of such centres tends to promote the combination of science with practice on the:
pari both of the professors and of the pupils.

“(9.) That the taxpayers of the provinces of Erngland have not received a full share of
the benefit of their contributions to the common fund, out of which the large grants to South
Kensington, to Jermyn-street,. to the Scottish and Irish Uuiversities, and to the Irish
Colleges, have been made.

“(10.) That, therefore, if the principal of sustaining Government Colleges of Science
and Museums, and of giving aid to Scottish Universities and Irish Colleges be maintained,
the large manufacturing and mining centres of England may fairly ask for such a redis-
tribution of the public grants as will afford them increased aid supplementary to the
funds which they may raise in their own localities for the purpose of promoting scientific
instruction.

“(11.) That some slight addition to the emoluments of science teachers would probably
tend materially to promote the establishment and permanence of elementary science classes.
It will be for the department to consider whether such addition, if made, should be b
increased payment on results in all or some of the subjects taught, or in other ways which
may not appear to be open to abuse.

(12.) That the provisions of the Public Libraries’ and Museums’ Act should be
altered so as to enable public bodies to levy a slightly increased rate for scientific

purposes.

“(13.) That the managers of training colleges for the teachers of elementary schools be
invited to give special attention to the instruction of those teachers in theoretical and applied
science, where such instruction does not exist already. : . :

“(14.) That teachers in elementary day schools should be paid oh results, for teaching
scilence to the older scholars, in the same way as payment is now made for drawing in such
schools.

“(15.) That a more intimate connection between the various (Rovernment institutions
for scientific instruction in London would increase the efficiency of each of those insti-
tutions ; but that, having considered the plan of a central collegé of ‘stience at South
Kensingion, proposed by the Science and Art Department; your Committee would not
recommend its adoption until Parliament shall have referred it to the consideration of
competent persons.”

DRAFT REPORT, proposed by Mr. Acland, read as follows:

¢ I.—IMPORTANCE OF SCIENTIFIC INSTRGCTION TO THE INDUSTRIAL COMMUNITY.

“(1.) To Firms and Managers.—Scientific instruction is important to the heads and
{xrinci al managers of manufacturing firms, generally, as one among other branches of a
ibem{)education; and, in particular cases, as supplying information necessary for the
economical conduct of business,

“(2.) To the Artizans.—As regards ariizans, scientifi¢ instruction is desirable, firstly,
as a means of cultivating intelligent habits of ohservation; secondly, xs tending to set
trades free from obstinate adherence to traditional rules of practice inapplicable to modern
requirements ; thirdly, scientitic instruction is important to the artizan, who has the prac-
tical and moral qualities which. might fit him to rise to the post of fureman or manager,
because the absence of such knowledge might operate as an obstacle to the progress of a
man otherwise well qualified for promotion.

¢ 11.—ScIENTIFIC INSTRUCTION, HOW CONNECTED WITH GENERAL EDUCATION, AND
v TecBNICAL PRACTICE.

¢ The practical course to be taken in making systematic provision for ecientific instruc-
tion cannot be decided without taking into account the existing arrangements for general
education, and for the acquirement of the technical information commenly required for the
practice of particular professions and branches of business. '

« These arrangements are in part dependent on certain legal restrictions affecting
public endowed institutions (such as the grammar schools), and partly on social, profes-
sional,
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sional, and commercial usages, which have created a demand for instruction in private
establishments,

“ Very large sums are expended in kngland on general education; these sums ave de-
rived in partr%rom ancient endowments, in part from modern contributions to proprietary
and other schools, and to a very large extent from the payments of parents in the upper
and middle classes.

« Technical instruction in England exists-chiefly in the form of apprenticeship and pupil-
age; and for the advantage supposed to be derived from seeing practice in those forms,
very large sums are paid, in the form of premiums, by persons who desire their sons to
enter upon professional, manufacturing, commercial, or agricultural pursuits.

“For scientific instruction, either as a part of general education or as introduction to
technical training, the expenditure at present is very small. It is obvious that the success
of any course to be pursued with a view to make provision for scientific instruction
must depend in great measure on tie co-operation of parents; and that such co-
operation must be founded on a general conviction of the practical advantage of the
means offered. It is probable that, when such conviction shall have been established,
private resources may be relied upon for supplying a considerable portion of the necessary
expenses.

“ It has, however, been frequently asserted that the higher branches of learning, which
‘may not seem to the public at large to produce immediate results, require the sustenta-
tion of public funds in order to place the highest talent at the service of the nation. The
same statement is probably not less true of many branches of science, the ultimate results
of which to the nation, though most beneficial, may not be obvious or generally re-
cognised.

« J1I.—PrAacTICAL FORMS IN WHICH SCIENTIFIC INSTRUCTION 1S NEEDED.

‘1. The universal establishment of primary schools, in- which some of the elements of
natural history may form a part of the instruction, accompanied by measures tending to
prevent the rising generation from suffering from the neglect or ignorance of their parents
or guardians. .

2. The establishment in all towns of secondary schools for artisans and tradesmen
willing to keep their children at school to the age of 14 or 15. Drawing, and the elements
of mathematics and natural science to be taught in such schools, and the school fees not te
exceed I [, per quarter.

3. The further extension and encouragement of evening classes, and the appointment
of circulating or organising teachers.

“4. The introduction of the elements of natural science into all endowed secondary
schools in which scholars continue their education up to the age of 16 or 18,

“ 5. The selection of certain endowed schools, in favourable situations in the manufac-
turing districts, as special science schools, having in view the special requirements of the
district; such schools to be rendered available as boarding schools to the surrounding
towns, by the establishment of Exhibitions open to public competition; so that the
children of the artizan may be promoted from the lowest to the highest school,

&<

%6, The establishment of a small number of colleges for adults more or less corre-
sponding to Owen’s College, Manchester, in which advanced science teaching may be
given on a scale parallel to that of the Universities, but in more direct relation to the
industry of the particular district in which each college is situated. The annual cost of
such instruction is estimated at ahout 301 per head; it being presumed that there are
200 pupils, and that good buildings are provided.

“7. The encouragement and certification of trained science teachers by the recognition
of natural science as one element in the curriculum of the training colleges or normat
schools aided and inspected by Government. It deserves also to be considered whether
teachers of secondary schools should be admitted into the training schools on payment of
the expense of their instruction.

8. The encouragement by examination and certificate of self-taught science teachers
among the industrial classes.

' The encouragement of higher science teachers by the granting of degrees in science
at Oxford and Cambridge, and epening fellowships to distinction in natural science as
well as in literature, and mathematical and moral science.

9, The organisation, by the State, of the secondary education of the country, as a
whole, as regards the government and inspection of all publicly-endowed institutions,
and the establishment of a recognised standard of attainment for teachers, whether public
or private.
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xX1iv PROCEEDINGS OF SELECT COMMITTEE

“ IV.—SoURCES FROM WHICH THE FUNDS MAY BE DERIVED FOR THE EXPENSE
oF SCIENTIFIC INSTRUCTION.

“ The expenses are of three kinds :—

“a. Current Ezpenses.—Salaries, text-books, materials, chemicals, &ec. ; repair of
apparatus.

“b. Permanent Objects.—Buildings, new apparatus, museums, libraries of refer-
ence.

““c. Official Expenses.—Inspection ; organizing staff for stimulating local action
and diffusing information.

“These expenses may be met by funds derived from the following sources :—
“ The sources of income are as follows :—

“1. Fees paid by pupils.

“2, Endowments devoted to education.

3. Other public funds, such as obsolete charities, and others of doubtful or
mischievous tendency.

4. Voluntary contributions.

¢ 5. Local rates. -
“6. Grants from the public exchequer, or loans advanced on local or personal
security.

«V.—GENERAL PRINCIPLES.

“It is submitted that it is premature to lay down, as appficablc to all places, the
proportions in which the expenses of scientific instruction may be provided from the
above-named sources, but the following general principles are suggested for discussion :—

“¢(1.) That while moral and economic=i considerations may. justify the expend:ture from
the national exchequer of considerable sums on géneral, and especially on primary edu-
cation, with a view to the diminution of:crime, pauperism; and disease, the payment, in
whole or in part, of the expense of instruction in science for particular classes is open to
primé facie objection, and requires some special justification.’ :

“(2.) That such justification for temporary grants from the national funds may to a
certain limited extent be sought in present eircumstances, which.suggest the expediency
of measures tending to awaken local activity, and to promote a better use of existing

resources.

€ (3.) That on this ground some extension of the action of the Department of Science
and Art may be deserving of consideraticn as a temporary measure.

¢(4.) That in any extended action of the Government the following principles should

be borne in mind :—

“ a. That expenditure on scientific instruction on the part of the Government is
useless without local co-operation, and therefore that the initiative should be taken
on the spot, the Government aiding in providing the means, and testing the results,

5. That endowments for the annual expense of instruction are more effectual
when used to stimulate and reward exertion than when they are expended on fixed
salaries with a view to make instruction cheap. Therefore, that any portion of
existing endowments which may be rightly applicable to scientific instruction shouid
be applied to that object, in the form of exhibitions tenable at good schools or colleges

giving scientific instruction.

“ ¢. That the administration of local funds for scientific instruction should be vested
in responsible bodies, representing a sufficiently wide area, with a view to guard
against undue local influence, and to secure the free action of enlightened public opinion.

“ d. That while the evidence before the Committee shows that there is in some
quarters greatindifference to the importance of scientific instruction, it proves,.at the
same time, that enlightened individuals and communities, when they are convinced of
its necessity, have shown a disposition and ability to make contributions as great as,
if not greater than, any which a Government could venture to propose to Parliament
to sanction, and therefore that it is more expedient to awaken and direct local exer-
tion than to supersede the necessity for its exercise. ’

“e. That
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‘e, That all classes of pupils seeking scientific instruction should be called upon to
contribute, according to their means, to the expense of such instruction.

¢ f. That as regards the special interests of manufacturers, the nation has no more
interest in providing for the technical instruction of artizans, and foremen, and managers,
than it has in providing agricultural instruction for farm labourers, and hinds, and
land agents, with a view to the increase of the production of food.

CONCLUSION.

“ The general conclusion to be drawn from the inquiries of the Committee is, that Parlia-
ment should be urged to proceed without delay—

« 1. To organise secondary education.
¢ 2, To recognise instruction in natural science as an indispensable element in such
education.

« 3. To provide for the central, provincial, and local administration of existing
funds, with due regard to the wants and capabilities of each branch of industry.

s 4. To press forward further measures for primary education.”

Draft Report, proposed by the Chairman, read a second time, paragraph by para-
graph.

Motion made, and Question put, That paragraphs 1 to 39 inclusive, be postponed.—
The Committee divided : . ,

Ayes, 5. Noes, 2.
Mr. Acland. Mr. Akroyd.
Mr. Bazley. . Lord R. Montagu.
Mr. Dixon. ‘ o
Sir C. Lanyon.
Mr. Powell.

Paragraph 40.—Section 1; Amendments made. Another Amendment proposed, at the
end of the section, to add--the words; ¢ And that greater regularity of attendance at
school, and a lengtheiied duration of school life should be secured”—(Mr. Dizon).—
Question; That those words be there added—put, and négatived. T

Section 1, as amended, agfccd to.
Section 2.—Amendments made.

Another - Amendment proposed, by leaving out the words, “ by parochial aid”—(Mr.
Acland)~~Question put, That those words stand part of the section.~The Committee

divided :

Ayes, 5, - Noaes, 2.
Mr. Akroyd. Mr. Acland.
Mr. Dixon. Mr. Bazley.
Sir C. Lanyon.

Lord R. Montagu.

Mzr. Powell,

Another Amendment proposed, by leaving out the word ¢ poor,” in order to insert the
word * pauper”—(Lord R. ﬂ[ont'ci?u), instead thereof.—Question put, That the word
¢ poor” stand part of the section.—The Committeg divided :

Ayes, 3.

Mr. Acland.
Mr. Bazley.
Mr, Dixon.

Noes, 4.

Mr, Akroyd.

Sir C, Lanyon.
Lord R. Montagu.
Mur. Powell.

Question, That the section, as amended, stand part of the paragraph.—The Committee

‘Word inserted.
divided : _
Ayes, 3.
Mr. Akroyd.
Mr. Dixon.

Lord R. Montagu.
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Mr. Acland.
Mr. Bazley.
Sir C. Lanyon.
Mr, Powell.

Section 4.
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Section 4.—Amendment proposed, by leaving out © 16 ” inorder to insert « 14" —( Mr.
Acland), instead thereof. —Question, That 16 stand part of vhe section—put, and zegatived.
—Question put, That the word © 14” be there inserted.—The Committee divided:

Aves, 6. Noes, 2.
Mr, Acland. Mr. Dixon.
Mr. Akroyd. l Lord R. Montagu.

Mr. Bazley. :
Mr. Powell.

Sir C. Lanyon.
Mz>. Read.

Section, as amended, agreed fo.
Section 5 amended, and agreed to.

Section 6.——Amendment proposed, by leaving out the zection, in order to insert the fol-
lowing section :—That it is desirable that certain endowed schools should be selected in
favourable situations for the purpose of being reconstituted as sclence schools, having
in view the special requirements of the district, such schools to be rendered available to
the surrounding districts by the establishment of exhibitions open to public competition,
so that the children of every grade may be able to rise from the lowest to the highest
school—(Mr. Adcland), instead theveof.—Question, That Secticn 6 stand part of the
paragraph—put, and negatived. Proposed section inserted.

Sections 7 and 8 amended, aud agreed to.

Section 9.— Amendment proposed, by leaving out from the word  received ” to the end
of section, in order to add the words “ a sufficient proportion of the State Grant for
scientific education ”—(Mr. Dizon), instead thereof.—Question, That the words proposed
to be left out stand part of the section—put, and negatived.—Question put, That those
words be there added.—The Committee divided :

Ayes, 5. 7 Noes, 2.
Mr, Akroyd. Lord R. Montagu.
Mr. Bazley. ‘ Mzr. Acland.
Mzr. Dixon. *
Sir C. Lanyon.
Mr. Read.

Question, That the section as amended, stand part of paragraph.-—The Committee
divided :

Ayes, 5. Noes, 2.
Mr. Akroyd. Mr. Acland.
Mr. Bazley. Lord R. Montagu.
Mr. Dixon.

Sir C. Lanyon.
Mr. Read.

Section 10.— Amendment proposed, by leaving out the words “such a redistribution
of the public grants as will afford them increased aid, supplementary to the funds which
they may raise in their own localities for the purpose of promoting scientific instruction,”
in order to add the words, “increased Government aid for the promotion of scientific
instruction "—(Mr. Dizon), instead thereof.—Queetion put, That the word “such ” stand
part of the paragraph.—The Committee divided :

Ayes, 4. g Noes, 3.
Mr. Acland. : Mr. Akroyd.
Mr. Bazley. f Mr. Dixon.
Sir C. Lanyon. l Lord R. Montagu.
Mr. Read.

Further Amendments made.—Question put, That the section as amended, stand part of
the paragraph.—The Committee divided :

Ayes, 4. Noes, 3.
Mr. Akroyd. Mr. Acland.
Mr. Bazley. Sir C. Lanyon.
Mr. Dixon, Lord R. Montagu.
Mr. Read.
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Amendment proposed, after last section, to imsert the following section: * The
grants of money from the National Exchequer for local scientific instruction should be
chiefly designed to promote local activity and a better use of resources otherwise available,
should be regarded as occasional ox temporary ”— (Mr. deland).—Question proposed, That
this section be there inserted.—Amendment proposed, To leave out from the word * avail-
able,” to the end of the proposed section—(Mr. 4kroyd).—Question put, That the words
proposed to be left out, stand part of the propesed section.—The Conunittee divided :

Ayes, 3. Noes, 2.
Mr. Acland. ‘ Mr. Akroyd.
Mr. Bazlev. Mr. Dixon.

Mr. Read.’

Question put, That the proposed Section be there inserted.—The Committee divided :

‘ Ayes, 3. i Noes, 2.
Mr. Acland. Mr. Akroyd.
Mr. Bazley. l Mzr. Dixon.
Mzr. Read.

Sections 11, 12, 13, 14, 15, agreed to, some with Amendments:
Paragraph (40), as amended, agreed to.

Postponed paragraph 1, amended, and egreed to.

Paragraph 2, postponed.

Paragraph 3.—Amendment proposed, by leaving out from the words © clementary
schools” to the end of the paragraph, in order to add the words “but the amount of
education which they, in many instances, possess, is not sufficient to enable them to profit
by a scientific instruction®—(Mr. Akroyd), instead thereof—Question, That the words
proposed to be left out, stand part of the paragraph—put, and agreed to.

Paragraph amended, and agreed to.

Paragraph 4.—Amendment proposed, to leave out the words in this statement the
children educated as half-timers under the Factory Acts, must, as a rule, be included, ”in:
order to insert the words, “these defects are but partially removed by the Factory Acts”
—(Mr. Akroyd), instead thercof.—Question put, that the words proposed to be left out,
stand part of the paragraph.—The Committee divided: .

Ayes, 3. Noes, 2.
Mr. Acland, : Mr. Akroyd.
Mr. Bazley. Mr. Dixon.

Sir Charles Lanyon.
Paragraph agreed to.

Amendment proposed, after paragraph 4, to insert the following paragraph:—

“In many instances the educational provisions of the Factory Acts are rendered
practically inoperative Dy the short and uncertain attendance of children at school during .
the half-time period ; and in other cases, where a sufficient supply of children above, 13
can be obtained, employers refuse to take any short-timers, or to provide means for their
education. It has been stated, by Mr. Wright, of Birmingham, that the new Factory
and' Hours of Labour Regulation Acts have had the effect of throwing out of employ-
ment 2,000 to 3,000 hands in Birmingham, and that there are not more than 200 to 250
receiving education under the half-time system ; so desirous are employers of ridding
themselves of all trouble as to the educational clauses of these Acts.

¢ It has, however, been admitted by several witnesses, that if children at and above the
age of 13 were not allowed to work full time until they had passed an elementary
examination in reading, writing, and arithmetic, and obtained a certificate of competency,
then the parents and employers of such children, out of regard to their joint interests,
432, d2 would
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)

would endeavour to secure the requisite standard of elementary knowledge at an earlier
age.

“«Tt has further been suggested that as ax incentive to attendance at infant schools
previously to entrance on half-time work, a rudimentary examination in simple reading
might be deemed a necessary qualification for a half-timer.

“ With these additional safeguards against the evasion of the educational provisions
of the Factory and Hours of Labour Regulation Acts, it is contended by the advocates
of factory education, that these Acts, so amended, might be the means of extending primary
education amongst the labouring classes generally.”—(Mr. Akroyd.)

Question, That this paragraph be there inserted—put, and negatived.

Paragraphs 3, 6, amended, and agreed to.

Amendment proposed, after paragraph 6, to insert the following paragraph:—

“(7.) As respects the Instruction of the Industrial or Artizan Classes in Elementary
Science.~—After the formation of the Science and Art Department in 1853, attempts were -
made in various forms to afford the working classes opportunities for instruction in the
elements of science. These experiments do not appear to have met with much success il
in 1859, a gencral miraite on the subject was passed by the Lords of the Committee of
Council on” Education. This minute, greatly enlarged, and with various modifications
which experience has suggested from time to time, forms the code of rules termed the
Science Directory; and according to its provisions the grants in 2id of science schools are
administered. [t is a pure system of payments on the results of instruction, as tested by
the annual examinations of the department. The payments are only made on account of
the instruction of students of the artizan or industrial classes. The prizes are open to all.
Under this system a steady and rapid increase bas been maintained, both in the number of
classes and the students under instruction. This will appear from the following Table :

Number Number
of Schools.. | under Instruction,
]

1860 - - - - - - - - e - 9 500
1861 - - = e = = e = .. 38 1,330
1862 - -~ - - - - = - - 70 2,543
1863 - - = - - ... .. 75 3,111
1864 - - - - - - - - - - i 4,666
1866 - - o~ = =~ == - 120 5,479
1866 - - o~ = = = = . . . 158 . 6,335
1867 - - - - -~ - - e - 212 10,230
1868 -~ - e e~ =~ e e e . 300 14,600

¢ Tn this each separate institution in which scientific instruction is given is treated asa
school, but the subjects taught and the number of classes in the different schools vary
much. In some cases a school consists of but one class, and there is only one subject
taught; in others there are as many as nine and ten classes in different subjects. The
general results, as compared with the two previous years, are given below.”

-

¢« ResuLTs of the ScIENCE ScmooL ExaymixaTions, May 1866, 1867, and 1868.

1866. 1887. 1868.

Number of schools under certificated teachers examined - 153 212 300
Number of classes in the same - - - - - 400 560 789
Number of individuals under instruction in classcs under .

certificated teachers - - - - - - - 6,835 10,230 14,600
Number of the above who came up for examination - - 2,080 4,620 —
Number examined in addition to the above who were not

in schools under certificated teachers - - - - 170 100 300
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“ Results of the Science School Examinations, May 1866, 1867, and 1868—continued.

1866. 1867. 1868.
Number of Papers worked in :—
Subject
I. Practical, Plane, and Descriptive Geometry - 517 788 1,387
II. Mechanical and Machine Drawing - - - 469 764 1,671
I11. Building, Construction, and Naval Architecture - 233 467 1,206
IV. Elementary Mathematics - - - - - 290 778 1,390
V. Higher Mathematics - - - - - 24 36 33
VI. Theoretical Mathematics - - - - - 178 228 353
VII. Applied Mechanies - « - - - - 86 110 167
VIII. Acoustics, Light and Heat - - - - 327 590 769
IX. Magnetism and Electricity o 352 728 1,038
X. Inorganic Caemistry - e - - - 1,043 1,082 964
X1. Organic Chemistry - - - - - - 121 121 123
XII. Geology T 194 207 309
XIII. Mineralogy - -~ -~ - - - -~ 21 3 38
X1V. Animal Physiology -~ -~ - =~ - . 497 599 1,182
XV. Zoology - - - - - . e = 79 127 298
XVI. Vegetable Physiology and Econowmic Botany - 138 100 112
XVIiI. Systematic Botany - - - - - - 114 7 73
XVIIIL. Mining -~ - - - - - - - a2 58 ! 41
XIX, Metallurgy - - - - - - - 62 63 s1
XX. Navigaton - - - - - - - 118 144 219
XXI. Nautical Astronomy - - - - - 77 83 87
XXIL Steam - - - - - - = - 95 121 106
XXIII. Physical Geography - = - - - 409 931 1,516
ToraL Number of Papers worked - - - 5,466 | 8,213 13,113
Number of provincial ceutres where examinations were
held- - - - - - - - - = 121 152 241
Number of metropolitan centres where examinations were
held (including South Kensingzon Museum) - - 13 15 23
Number of 5th Class - - - - - - 778 1,587 2,359
" 4th ,, - - = - - = - 713 973 1,044
. srd Queen’s Prizes - - - - - 1,228 1,576 2,475
» 2nd Queen’s Prizes - - - - - 501 1,122 1,692
’ 1st Queen’s Prizes - - - - - 342 755 1,079
Torst Number of Successes - « - = : 3,562 6,013 8,649
Failures - - - - e = e . 1,0u4 2,200 4,464

« From the evidence we have had before us, and from the reports made by the examiners
to the Science and Art Department, it appears that there is a marked improvement as well
in the nature of the instruction given as in the number of students. That this progress
should have been made in eight years, cannot but be considered highly satisfactory, when
it is remembered that during that time a knowledge of the existence of the system has had
to be diffused in the country, necessarily a slow operation ; and rot only the classes, but
the teachers to be created. The payments on the results of the ng 1867 examination
amounted to 7,976 L, being at the rate of 15 s. 7 d. per person under instruction, or nearly
1 7. per cxamination It)laper worked, or nearly 1/ 15s. per individual student examined.
By a recent minute these payments are increased at least 10 per cent. :

¢ That the country has not more generally taken advantage of the aid offered by the
State can be due only to the apathy and indifference on the subject which has unfortu-
nately hitherto obtained.

« 'We find that under existing rules large payments can be earned in well-organised
secondary schools, such as the Bristol Trade School ; and in night classes, as at Heywood,
Droylsden, Bolton, and Bury, though these do not occupy the whole time of the teacher,
who may devote his day to other occupations.”—(Liord Robert Montagu.)

Question, That this paragraph be there inserted—put, and negatived.
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XXX PROCEEDINGS OF SELECT COMMITTEE ON SCIENTIFIC INSTRUCTION.

Remaining paragraphs agreed to, some with Amendments.
Postponed paragraph 2, further considered.

Amendment proposed, at the end of the paragraph, to add the words :— 3rd. The duty
of the State with reference to the promotion of scientific instruction ”—(Mr. Dizon).—
Question, That those words be there added —put, and negatived.

Question, That this Report be the Report of the Committee to the House— put, and
agreed to.

Ordered, To Report, together with Minutes of Evidence and Appendix.

EXPEXNSES OF WITNESSES.

Number : L
of Pays| Expensesof | -Allwances F  Total
. Profession From whence a?r?:xt Journey - doring Expenses
NAME OF WITNESS. o Summoned. 33@3’ to London and | Absence from “ allowed to
Condition. o?fcief- ek | Home | Witness.
mittee.
£ s d £ & d £. s d
Sir Robert Kane - -~ - | President, Queen’s Col-|{ Cork - - - 4 9 - - 4 4 - 13 4 -
lege, Cork. . L
M: Thomas Coomber - - { Head Master, Trade School 7Bristol - -« - 2 . 118 =~ 2 2 - 4 - -
Mr. Thomas Lawton ~ -1 Agent of Lancashire and | Manchester - - 4 318 - | 4 4 -~ ‘ 714 -
Cheshire Union. .
Mr. John Angell - - - | Head Master, Mechanics’ | Manchester -~ - 4 810 - 4 4 -~ 714 -
Institution.
Dr.John Watts - - <« {Ph.D. - - - | Manchester - - 4 310 — 4 4 - 714 -
Mr. John Henry Chamberlain { Architect - - - i Birmingham -~ - 1 118 6 3 8 - 51 6
Mr. Charles Hibbs - - - | Guomaker - - - | Birmingham . - 2 110 - I 312 -
Mr. W. H. Stopford - -} Schoolmaster- - -1 Halifax - - - 4- 3. 76 £ 4 -~ 711 6
Mr. George Gibb- - - -1- ditto - : - | Halifax - - - 4 3 7 6 4 4 - 711 6
Mr. G. Jarmain - - =} Science Teacher - - | Huddersfield - - 4 S 4 - 4 4 - 7 8 -
«~  Mr. W.Cockrane - - -| Engineer - - -] Newcastle-on-Tyne - 3 413 - 99 - 14 2 -
Mr. Henry Watson- - -|- ditto- - - - | Newcastle-on-Tyne - S 418 - 9 9 - 14 2 -
Mr.J. Doglish =~ - <[« ditto- - - -|NewcasteonTyme-| 8 | 218 - g9 - 14 2 -
Mr.R.C.Clagham- - - | Chemical Manufacturer - | NeweastloonTyne.| 8. | 413 - || 8.8 - | 716 -
Dr. Stevenson Macadam - - | Lecturer on Chemistry - | Edinburgh- - -1 3 6o - &3~ 99 -
MroJohnMayer - - - | SciemceTeacher - -|Glasgow - -| 3 | e6-| ss-| 9o09-
Mr. William Bain- - - - ! Ironwork Contractor - | Edinburgh - - 3 866 - 1 $ ¥ - 99 -
MeRobert Gl - - ~| Momfscwrer - - | lunerlithen, Gala-| 3 616 - | 33-[ 919 -
iels.
1 - :
Mr.Henry Sales » - - - - - Leeds - - - - 215 - ’- - - ' 215 -
r L 16213 6
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MINUTES OF EVIDENCE.

Thursday, 23rd April 1868.

MEEMBERS PRESENT :
>

Mr. Bagnall,

Mr. Bazley.

Mr. Henry Austin Bruce.
Lord Frederick Cavendish.
Mr. Dixon. )

Mr. Graves.

Mr. Gregory.

Sir Charles Lanyon.
Mr. M<Lagan.

Lord Robert Montagu.
Mr. Edmund Potter.
Mr. Samuelson.

Mr. William Lowther.

BERNHARD SAMUELSON, EsQ., IN THE CHAIR.

Y

Hexry CoLE, Esqg., ¢.B.,-and Captain DONNELLY, R.E.; Examined.

1. Chairman.}] You are Secretary of the

Science and Art Department, are you not ?—1 -

am.
2. That department is an enlargement.of the
Practical Art Department, and that enlargement
was made in 1853?—It was,

3. At that-time Mr. Cardwell was President of
the Board of Trade, was he not ?—He was. I have
a letter of the.Board of Trade reporting the in-
tention of the Government to enlarge the depart-
ment at that time. The Board of Trade write:
“* My Lords have had under their consideration,
by desire of the First Lord of the Treasury, the
question of the best means of carrying into effect,

so far as this department is concerned, the an-’

nouncement contained in the speech delivered
from the Throne at the commencement of the
present Session of Parliament. The advance-
ment of the fine arts and of practical science will
be readily recognised by you as worthy the atten-
tion of a great and enlightened nation. I have
directed gnt a comprehensive scheme shall be
laid before you, having in view the promotion
of these objects, towards which I invite your aid
and co-operation. Their lordships understand
that the object in view is to extend a system of
encouragement to local institutions for practical
gcience, similar to that already commenced in the.
Department of Practical Art; that the systems
ghould be combined on an enlarged scale, and
that arrangements should be made for furnishing,
through the instrumentality of one department
in connection with the executive government,
having the support and being subject to the con-
trol of Parliament, the means for mutual co-opera-

tion and correspondence to every district of the

kixag;l:m where the local intelligence and energy
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6f the inhabitants shall create schools of industrial
science and art. My Lords can have no hesitation

in stating that the time has now arrived when the
consideration of the important question of sup-
plying scientific and artistic instruction to the
industrial classes of this country in a more
Systematic manner than has hitherto been pos-
sible can no longer be postponed.” That is dated
in 1853. Then they goon to the end with the
reasons for that opinion.

4. T see that the words made use of there are
the industrial class, and not the working class; do
you think there is any distinction to be drawn
between the two classes ?-—In one sense, none ; in
a limited sense, a broad distinction. The action
of the department from the very beginning has
been, without discouraging any good that it might
confer on the middle and upper classes, to make
public payments directly only on behalf of arti-
zans,—the definition of the word “artizan” being
a man who gets his bread by manual labour, and
who is not assessed to the Income Tax,

5. In fact, you have understood the term in-
dustrial class to mean artizans ?—Yes,

6. Mr. Bruce.] Was not the word probably
used in order to distinguish it from the words used
in the Minutes of Council, where the words
“ Jabouring poor” were used, and so as to show
that the system was not to be confined merely to
those who could not assist themselves, but to be
extended to rather a higher elass ?—Probably.
When the schools of design were first formed,
about the year 1833, Mr. Poulett Thomson being
President of the Board of Trade, any persons
but artizans, strictly so, were prohibited from
coming to the schools, and it was only in 1852,
thn the Practical Art Department aupersedgd
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the schools of design (Mr. Labouchere beginning
the work, and Mr. Henley carrying it on),
that it was thought good policy to allow the
middle and upper classes, ifl' they were willing
to pay adequate fees, to participate in the
benefits of the instruction. The whole question
has gone rather along with the public desire,
and with no other theory than that of the
commencement of the plan, namely, that of
aiding the industry of the country, and making
public payments on behalf of the working classes.
It began with that idea; it now gets broader,
more or less, every day ; but no payments are made
directly to the teachsrs or to the students them-
selves on behalf of the middle and upper classes.
Medals and prizes are given, and those classes
are conceived to pay a fair value for their in-
struction. In the case of the School of Art at
South Kensington, they contribute more than
2,0007 a year for what they get out of the
school.

7. Zhairman.] Youreward those clagses which
are of a higher grade than the working class by
prizes and distinetions, but'you make no payment
to the teachers on behalf of such pupils ?—Yes,
but no payment to the teachers.

8. In fact, we may say that the persons on
whose behalf you make the payment are of a
higher grade than those who receive assistance
from the Committee of Council for Education in
respect of primary instruction? — I apprehend
some rather higher.

9. Will you be kind enough to tell the Com-
mittee whether you put a very striet interpreta-
tion in practice on this limitation to the industrial
classes >—I should say we do not; broadly speak-
ing, we certainly do not. If an applicant appear
to be well able {0 pay for his own instruction, it
does not signify that he 1s a craftsman of some
kind, or ihat his father i3 a craftsimnan of some
kind. If he tries to defraud the department, we
look sharp after him, but otherwise the rule is
rather leniently administered.

10. If the son of a person 1n the middle class
were apprenticed to a craft, you would consider
him to be an artizan ?—1I think he would be ac-
cepted without inquiry.

11. Do you consider that that is generally
known throughout the country, so that there
might be no unfairness with regard to one
locality compared with another ?—1I think so. I
think if a man puts his name down as a stone-
mason he would be accepted generally as such.

12. Mr. Potter.] You would accept a clerk’s
son as a poor student ?—Yes.

13. Chairman.] Yot would also accept a ma-
nufacturer’s son if he were apprenticed to his
father 7—Yes, if' earning his own livelihood, aud
receiving less than 100. a year; if dependent on
his father, not.

14. In the first instance, when the aid was ex-
tended from art to science, two secretaries were
appointed P—When the department was enlarged,
two officers were appointed who were called
secretaries and inspectors-general, Doctor Play-
fair was appointed to hold office in respect of
science, and I retained the office which I had
formerly heid in respect of art.

15. That arrangement is not in existence now?
—That arrangement was abolished after a few
years’ experience ; it was found to be practically
unnecessary and somewhat inconvenient to have
two secretaries; it rather divided the respon-
sibility, Before Doctor Playfair resigned, the
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offices were consolidated into one secretary and
one inspector-general.

16. Who became the inspector-general ?—I
was made inspector-general, and Doctor Playfair
secretary.

17. At that time, of course, the labour of the
department and the responsibility of the de%art-
ment was very much less than it is now ?— Yes,
infinitely less than it is now.

18. Is there still an officer who is called the
inspector-general, and who performs those duties?
—No, that office is abolished. The present organi-
sation of the Department of Science and Arthasa
secretary and assistant-secretary, two oflicial in-
spectors (as distinguished from professional inspec-
tors), and two official examiners. In the con(suct
of the work, the aim generally is to keep the
permanent staff’ of the department as low as pos-
sible, and to get all the clerical and accidental
work, which accumulates very much at certain
tinaes of the year, done by provisional assistants.
To illustrate that, I may say that at this time the
sciemee examinations are coming on; they are
going on at 300 centres at one time; at the same
hour, at probably 250 places, the examination in
chemistry would be going on; of course it is
quite impossible to have a body of ingpectors
permanently appointed to see tzat the official
rules are obeyed for a month only. Recently
the War Department have allowe& officers sta-
tioned in different districts in various localities
during May, in the evening, to go round to the
respective committees and see that the examina-
tions are conducted according to the rules; those
are officers of Engineers.

19. Lord Robert Montagu.] For a stipulated
payment?—£.1 a-night. Although, even that
organisation will not include systematic visits to
every one of the 300 centres, still a gentleman
going in accidentally will see at snce whether
the rules are being properly followed out or not.
It may be possible, perha%s, to give one visit
to each of the 300 centres; but there being 23 or
24 subjects, and it being possible that one centre
may have those 23 or 24 subjects, the number
of visitors required to be present at every exami-
nation would be beyond any possibility.

20. Chairman.] The duty of thoze gentlemen
is only to see that the rules laid down by the
department are complied with?—Yes; to see that
two members of the committee are present, and
that the students sit far enough apart, and that
the work is done fairly ; that inspection is a very
necessary thing.

21. I understand you to say that the office of
Inspector General was not found to be one that
could be usefully continued ?—It was thought
unnecessary ; before the officc was abolished two
mspectors geueral, urder a different idea, were
created. Dr. Playfair became Inspector General
for Science, and Mr. Redgrave became Inspector
General for Art, with one secretary.

22. Dr. Playfair fulfilling the duties of secre-
tary at the same time?—No, he had given up
that, and I became secretary. There was another
change; in fact, at the start, we could not go on
for a year without finding out a necessity for
some reorganisation; but since Dr. Playfair re-
tired; the organisation has got settled, and it is
now working well.

23, Will you kindly give us the names of the
gentlemen who now fill the offices you have just
mentioned ?—~The secretary is myseif; the assist.
ant secretary is Mr. Macleod; in-the Science

Division,
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Division, the official inspector for science is Cap-
tain Donnelly, R.E.; occasional inspector, Mr.
eelin, M. A, and wrangler of Cambridge ; Dr. Sid-
ney, who is in Ireland; and, for navigation,
Captain Harris. The official examiner Ewhich
means the officer to see that the payments are
right, rather thun to exert any professional know-
ledge),is Mr. Bartley; he happens to have taken
many certificates in science, but he is a lay ad-
ministrator ; the professional examiners for science
now are Mr. Anderson, ¢. E., Professor Ansted,
Professor Brudley, the Rev. Mr. Cowie, Dr.
Frankland; Professor Huxley, Professor Ram-
say, Mr. Warington Smyth, Dr. Thompson of
Kew, Professor Tyndall, and the Rev. Dr.
Woolley.

24, What are the duties of the official inspec-
tors for science ?—In the first instance, all letters
whatever relating to science are referred to
him ; his function is to draft minutes and to see
that the whole matter is geing on according to
the orders of the Board ; his function is also to
make recommeadations to the Board; and, in
fact, to see that the Governmental part of the
work is carried on properly. He also arranges
with the professional gentlemen about the exami-
nations. His duty is to see that the papers are
pre§a1’ed in time; that the examinations are
made in time, and to sce that all the official
rules are properly obeyed.

25. When you say “make recommendations,”
are the Committee to understand that it is part
of his duty to make recommendations as to the
subjects in which the candidates are to be ex-
amined >—No ; that is fixed by a Board minute.
Suppose a letter comes, on which it is important
to have an opinion : the first pointis, is it out of the
usual rules? He knows that, and he is responsible
for saying whether it be so; whether it demands
that some new rule should be made. Then he
forms an opinion as to what should be done; his
business is to endorse a Minute upon that letter.
In fact, you might call him a sort of assistant
sceretary, if you pleased.

26. In such a case as this, for instance, if there
were an opinion expressed either by the public
or by a professional examiner, that some change
should be made in the nature or extent of the
examinations, by whom would that in the first
instance be considered ?—I do not quite put into
a concrete shage what the ¢ publie” is, but if
one of the professional examiners thought that
some change should be made, he would write a
letter, and it would be referred to Captain Don-
nelly, who would probably confer personally with
the examiner, and then bring the matter before
the Board.

- 27. Is there no Board of Examiners?—Yes;
what I have read to you constitutes the Board..

28. Do they act as a Board ?—In any case
where it is desirable.

29. Lord Robert Montagu.] You are speaking
not of the Board of Examiners; you mean a
Board at South Kensington, do you not?—I
meant- the Board to be the Lord President
and the Vice President. As to any scientific
opinion; it would -be referred either to the pro-
fessional examiner, or if it went beyond his
specialty, then it-would be brought before the
Lord President;and he might request two, three,
or more gentlemen to-report specifically.

30; Chairman.] But the: matter-would be re-
ferred:in the firat instance:to the.official Inspector
forf%ciencé ?—=It is passed to Captain-Donnelly ;

0.73:.
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then it is brought to the Lord President, and
then, if he thinks fit, it is referred to any pro-
fessional inspector.

31. Practically, the opinion of the professional
Inspector of Science would be taken in the first
instance ?—Yes.

32. Captain Donnelly’s is an office of very
great importance, then —Yes ; demanding great
discretion and common sense.

33. Captain Donnelly is an officer of the En-
gineers, is he not?—He is; I would impress on
the Committee the distinction between lay or
unprofessional administration and professional
knowledge; which is held tobe very important in
the department. A man may be an excellent
chemist or mechanician, and a very bad man of
business; it is necessary to draw the line sharply
between what is really professional knowlec{)gq
and what may be caﬁe “red tape,” if you
please.

34. In fact, we may say that there is no pro-
fessional authority that would be immediately
consulted on such subjects as I have named ?—
Certainly, there would be; the highest profes-
sional authority would be consulted whenever it
was wanted, of which the Lord President would
judge. If anything happened, for instance, about
the geological survey, the Lord President would
request Sir Roderick Murchison to come to the
Board; if the Lord President thinks it desi-
rable to have a professional opinion, it is referred
by writing, or an examiner is asked to attend.
On any question in navigation, Dr. Woolley, for
stance, 18 asked to attend the Board.

35. But there is no permanent professional
council, the tendency of which I apprehend would
be to give unity to it all —Certainly there is
the most perfect council, and the most perfect
unity. I cannot concive any organization more
comprehensive, or more complete, or more instan-
taneous in action, bearing in mind the distinc-
tion which I have pointed out ; the Lord President
in all cases referring to professional advisers on
professional questions.

36. But I understand you to say that he would
refer to them ir detail, do I not?—There have
been cecasions where Lord Granville has thought
it right to invite several, and to preside over them ;
and other occasions have arisen where professional
gentlemen have been asked to form a committee
or commission; at this moment we have got a
strictly professional commission inquiring whether
the lighting at Kensington is damaging to the
pictures. 1fa fjuestion ever arises which involves
professional knowledge, the Lord President refers
that subject to one, two, three, or four profes-
sional gentlemen of eminence to report upon.

37. But a permanent professional council forms
ne part of your organization?—Yes; this body.
of examiners, a professional council which is called
into action whenever it is wanted. If you ask if
they meet every week, they do not, there is no
occasion for it. )

38. I understood you to say, that the Lord
President, or the Vice President, called in-such
a professional man as he thonght most likely to
advise him; but not that there was any profes-
sional council comprising members d);gnitely
appointed beforehang who would, as a matter of
course, consider professional questions?-—There
are no professional questions to consider until
they arise.

- 39. Mr. Bruce.] But have you a permanent
body to whom you refer all such questions, or do
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you prefer to submit the questions as they arise
to selected persons out of the list of your exami-
ners P—In one sense the body of professional
examinersare permanent, and go on from year to
year, but when questions arise, the Lord Presi-
dent refers the particular question to one or more
examiners. If any question of general policy
about a chahge in the examination, for instance,
arose, he would refer it to either one or all of
those examiners, as he thought fit. It doeshappen
cenerally that at the end of the annual examina-
tion there is a kind of general conference among
them if any suggestion is to be made : that goes
on as'a matrer of course. I wish to show that
the organization in the department provides for
all ‘the work that is going on in an effective
ways a8 to a permanent body of professional
aentleten sitting every week, what would they
have to do? DBut they have definite work to do
when it' arises.

- 40, "Chairman.] The quostion was not so much
whether it was desirable as whether it existed?
-=['lave only gone into detail to make it clear. -
41, Will you kindly tell us what was done for
science instruction up to the year 1859, which I
think' wds: the year in which Dr. Playfair re-
signed ?~Almost all the measures taken at the
beginning wére experimental, and something like
an analogous system to that for art was attempted
in two or three placés, that is to say, either
paying an absolute salary to teachers, or guaran-
tering” hem an income’; that was tried, T think,
in Birhingham, Aberdeen, Bristol, Leeds, and
Stoke-opn-Trent, besides being: tried in several
navigation' schools. Before 1859 almost every
géhool" had ‘more or lesi a variety of its own,
aiid- We ' could hardly be said to have formed
thé system until 1859. I think I have mentioned
all ‘the-*places where thiere were any science
schools at that fime. Examinations were held,
and prizes awarded. -

- 42, This ‘payment of ‘salariés was not continued
aftér 1859;'was it ?*—No ; about 1860 the -actual
abolition of direct payments to teachers as guaran-
tees of'saliries ceased ; ‘Mr: Lowe was Vice Pre-
sident at'the time: ~ ‘

43.But in 1859 the new system was organized
which included payments to teachers, a capitation
grant, and payment by results ?—Yes, at first.
"44,"The capitation grant was subsequently
abandoned >—Yes. I recollect an expression of
the late Marquis of Salisbury: he said, “You
séein to have very little science, and unless we
can gét a scheme to make science common
wherever the public want it, Ishall abolish the
name.” The result of that was that, in obedience
to hi§ orders, we set about trying-‘to invent a
system “chich should be common to the whole
country ; and although it is a little modified every
year, when the necessity for modification arises,
the system in the main 1s very much what was
established in 1859.

45. Who were the principal persons consulted
with regard to that system in 1859 ?—Everybody
that we thought could give us any advice, Sir
J. Kay Shuttleworth, Canon Moseley, &c. We
never do anything without frying to find out
beforehand how it will act. First, there was a
declaration of the Board of Trade upon the
general principles of the department. The exact
subjects to be taught at that time were matters of
considerable interest to Mr. Adderley. The sub-
jects were limited at the time. Mathematics were
not included in 1859; that subject was added
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afterwards. T do not think that any commission
was appointed at that time to devise a plan, as
done lately, for a science college. Within the last
three years a commission has been appointed to
devise a plan for a science college in Dublin,
but nothing of that kind took place in 1859,

46. A new Minute was passed in 1859, was it
not ?—Yes. R

%7 . Under the presidency of Lord-Salisbury ?
—Yes.

48, Can you give the Committee briefly the
heads of that Minute ?~-The heads are these:
First, to have an annual exanination to which
anybody might come to be certificated as =
teacher ; he would get a certificate when he
passed the examination. Then it -was provided
that there should be an annual local examination
throughout the country, and that prizes should be
given in connection with it; that they should be
open to all classes; and that payment should
be made to the master for holding a certificate,
and also payment in respect of the students who
passed the examination, those payments being
graduated according to the grade of the exami~
nation in which the students passed. I think
those were the broad features of the arrangement.

49. Can you state what changes have been
made in the system since that time —The sub~
jects of examination have been much enlarged.
Captain Donnelly will speak precisely as to what
new subjects have been introduced. A better
definition has been given to the term  artisan,”
the payments to teachers have been modified; and
they have on the whele been made more liberal
lately ; the proportionate payments to the certifi-
cate have been abolished, a8 a maximum the prizes
have been increased in value, and they have also
been greatly increased in number; scholarships
have also been introduced.

50. In individual value, have the prizes been
increased »—I think in 1859 there were not as
many gold-or silver medals as there are now ; the
little prizes of beoks and so on are much the same,_
I think.

51. As to the payments on teachers’ certificates,
I think you said that that payment was abolished
in 1860 7—1I think so.

52. Can you state the reason why that payment
was abolished ?—It was part of the general policy
of the Government at the time. The payments
in respect of teachers’ certificates for primary in-
struction were abolished, and so were those on
account of science. When the Revised Code came
into operation, although it did not directly relate
to the Science and Art Department, it was con-
sidered good public policy to make its action as
uniform as possible.

53. Do you think that the subjects of scientific
teaching and elementary teaching are precisely on
all fours as to the remuneration to the master ?—
I think it is very desirable to insure that the work
is done for any payment that may be made. I think
the payment of salaries in a very broad local action
is so much waste of public money. I think it is
a very difficult problem to know how to administer
public funds in distant parts of the country, and
get the work done. .

54, But in point of fact is the abolition of the
gayment on teachers’ certificates generally satis-

actory to the teachers ?—I should say, whatever
may be the case with lazy fellows, to industrious
men it is not unaccéptable.

55. You have not lost good men in consequence
of it, and their energies l:ave not flagged ?—No ;

I should
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I should aay the best men have got a great deal
more money. At the Bristol Sc(iool, where they
have an admirable teacher, I am under the im-
ression that the teacher gets double the income
e used to get when he had a salary of 80/ a
year.

56. But he was paid on results also, was he
not 7—His payment did not amount to what he
receives now. Captain Donnelly will give you
the precise figures. I do not call to mind the
case of any very good teacher being pecuniarily
damaged ; in fact, the system of payments on re-
sults for hard working teachers seemed to promise
rather alarming consequences to the Exchequer
at one time, and it became necessary to make
rules that they should not earn too much. .

57. It was the hard working men, not the
lazy men, who were earning too much ?—I re-
collect that the question was mooted in the House
of Commons-five or six years ago. It seemed a
little absurd that a man teaching in an elemen-
tary science school should be getting 300 L. a year
from that, besides other things. 1fevery place was
to get that amount, the department did not see its
way to having reasonable estimates to lay before
Parliament.

58. Did not that rather affect the scale than
the mode of remuneration ?—Of course ; but on
the other hand what may happen is this,~—the
highest payment amaster gets 15 5L for a very
successful student. It is very desirable through-
out the country, particularly in small places, that
there should be one or two such very successful
students bringing in 51 each to the master, but
in very large and populous places the number of
those 5 I, as well as the number of other pay-
ments, vvould amount to a very large sum. I do
not mean that it would be an unfair sum when it
is fairly earned, but you have to consider the
question of the estimates.

59. Mr. G'regory.] Ithink there are 57 payments
of 5 in the Bristol school now?—The Bristol
school earns much and is the type of the school
that any place with 20,000 people in it might
have if the locality pleased.

60. C'lzaz'rman‘t]y But they had a building to
begin with ?—They had a building to begin with,
otherwise that school has mno specizﬁ pecu-
liarity. They have an excellent teacher ; they are
vent free, and two or three subjects are well worked
out. The fees, too, are within the reach of the
persons who want the instruction. If those prin-
ciples were fairly carried out in any town through-
out the country, with 20,000 inhabitants, you
would have the State paying 500/ or 600/ a
year for results in those places. .

61. The payment cn results is, I believe, alike
for all subjects ?—1I think so; I think it is divided
into grades.

62. Each subject is divided into grades?—
Yes; I think there are five grades,

63. The direction of my question was this ; you
would pay the same sum for a pupil who passed in
the first grade, for instance, in such a subject as
animal physiology or botany, as if he passed in
mechanics, or mining, or metallurgy ?—Yes,

64. Have you quite considered the propriety
of that %—We have considered the propriety of
it. Iv would be extremely difficult to say that
physiology was not worth as much as mechanics,
and perhaps it is worth more., But of course each

rofessor can state much better than I can what
ﬁe considers the relative value of what he
teaches,

0.72.
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65. Would not the Iabour::of :passing a-pupil

in one subject be véry/much greater than that of

assing one in awother ?—(Captain Donnelly.)
hat depends on the standard’of the papers:

66. But standard for standard, how would it
be ?—1I think the professors try to make them all
fairly alike. 1 do not think that one subject
i3 easier to pass students in than another.

67. You think that to pass a studentin _the
third grade in organic chemistry would not be
much easic: iLan to pass one in the third grade
of pure mathematies 7—No, certainly not. It
so happens that Professor Hoffman has made that
particular subject very difticult. That particular
subject happened last year to be much more diffi-
cult than any other subject. It would have been
more difficult at that examination to get 3 L for
a pupil in chemistry than perhaps in any other
subject.

68. I speak of inorganic chemistry ?-—Yes.

69. Comparing inorganic and organic chemistry,
would you say that the difficulty was equal 7—
The per-centage of failuresin inorganic.chemistry,
last year, was 35°76. The per-centage; of. failures
in animal physiology -was 22:53; that is enor-
mously less. The per-centage of failures in ele-
mentary mathematics. was, 27.; there was, there-
fore, a difference of neaxly 10 per cent. in favour
of elementary mathematics: in the higher ma-
thematics it was larger—38 per cent. .

70. Was there not another change made
lately, namely, the abolition of examinations for
teachers’ certificates? — (Mr, Cole.) . Yes; a
special examination. It was thought that. the
first and second grade examinations sufficiently
covered the ground, and.:that it was only an
unnecessary expenditure of time and money
to have a second examination; for the, teachers
there seemed to be no particular advantage in it,
as all the payments;verejon results, . .

71. But was not it reported -that there was a
deficiency of teachers.?+—1. should say that that
change was rather a mode of increasing the num-
ber of teachers. - .. ..., e

72. At the same jtime, is it not the case that
the number of persons holding teachers’ certifi-
cates was very largely. in excess of the number of
teachers 7—Yes. - o

73. Can you tell: us in what proportion?—
(Captain Donnelly.) 1 do not know that, but
there is a great deficiency of teachers:. We fird
that many obtain good appointments; and are
taken off. The great difficulty experienced in
the country is in finding people to teach. We
have constant applications for teachers, but we
cannot get them. , .

74, Mr. Bruce.] That is to say, men have ob-
tained certificates, but do mot apply themselves
to the teaching ?—They teach for a yeur or two,
and then they get good appointments and go off.
(Mr. Cole.) I think the demand for anybody who
appears above the horizon with any scientific
knowledge applicable to industry is so great, that
few of those people, comparatively speaiing, turn
into teachers. (Captain Donnelly.y Comparing
the returns from. one year to another, we find
there are constantly cases in which the schools
are closed ; nine out of ten, or more perhaps, of
those cases are because the teacher is taken off,
haging got a good appointment of some kiaud or
other.

75. Chairman.] -In fact the register of the
persons holding teachers’ certificates is no indica-
tion of the number of persons actually willing o

A
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teach 7—(Mr. Cole.) No. (Captain Duunelly.) A
great many persons who have obtained teachers’
certificates are found to be very bad teachers.
Many never had any intention of teaching.

76, Mr. Dixon.] In the case which you have
just referred to, where a certificate teacher
{ea\'es the schools and takes some position, per-
haps in a manufactory, do you think it is simpg; a
question of salary, and that a higher salary would
induce him to remain as a teacher 2—A great deal
of the question is salary, no doubt; but if a man
obtuins a better position, he is apt to look upon
teaching as great drudgery, which indeed it
is, after a few years. (Mr. Cole.) It is mostly
teaching in the evening.

77. Mr. Bruce.] And other appointments out-
side the school hola out to an able man greater
prospects of rising in the world 7—(Captain
Donnelly.) Yes; for instance if a man gets into
a chemical works, he sees his way to becoming a
partner in the end perbaps, wliereas all he could
make as a teacher would be 2004 or 300/ a-
year.

78. Chairman.] Butthe majority of the classes
are evening classes, are they not ?—Mr. Cole.)

. The majority.

79. It a reasonable supplemeutary income
could be derived from scientific teaching, you
would supjpose that persons would be found hold-
ing certificates, who, in addition %o their daily
avocations, would be willing to teach those classes,
would you not?—(Captain Donnelly.) A good
teacher can now easily make 1501 a-year by
teacning in the evening, and there are many men
who do it, and they do not oceupy their whole
time iu teaching.

§0. But in order to make that income, a man
would have to teach in several localities, would
he not; for instance, a man in Lancashire would
have to go to Wigan and Preston and three or
four wwns in order to accommecdate a sufficient
number of persons to pay him that income in
evening classes 7—Yes, where the classes are
small; but in other towns, for instance, at Qld-
ham, or other places where they have organised
science classes on a large scale, I have no doubt
a man might make 1307 or 140/ from the
Science and Art Department by evening tuition.

81, Mir. Bazley.] Not being employed in the
daytime at all *—Not being empﬁ)yed in the
daytime at all.

82. Chairman.] The Minute abolishing ex-
aminations for teachers’ certificates, and enabling
those pupils who pass in the first and second class
to become teachers, isa recent Minute, isit not —
(M. Cole.) It is a Minute of about two years’

_ standing

§3. Can you state to the Committee that you
have as yet any experience of the working of that
Minute !—(Captain Donnelly.) We have several
cases of people teaching under that Minute, and
probably the examination which is now coming
on will give us a larger result to judge from.

84. It would be quite possible, after this ex-
amination, vou think, to distinguish the teachers
who hold certificates, and those who merely
passed the first examination ?--Yes, I think it
would be possible.

§5. So that a comparison could be made with
regard to the success of the two classes of teachers?
~—Yes ; the payments made to them would deter-
mine that. o .

86. But the directory would not show, in ite.
present form, which teachers held teachers’ cer-

House of Commons Parliamentary Papers Online.
Copyright (c) 2005 ProQuest Information and Learning Company. All rights reserved.

EVIDENCE

TAKEX.  BEFORE THE

tificates, and which teachers had simply passed
the examination in the first or second grade,
would it ?—No.

87. Lord Robert Montagu.] The report would
ghow also the payments wiqxich those teachers had
received ?7— The payments they had received
arc given in the next annual report One
great advantage of having done away with
the November examination for certificates has
been to remove the difficulty persons wishing to
be certificated meet with. We could not expect
comuittees to hold two examinations in .he year,
therefore we had to have a special examination for
teachers by officers of the department in London,
Dublin, Manchester, and Edinburgh; and many
teachers found considerable diﬂicuTty in going to
those places to be examined. (Mr. Cole.) T%xey
went to those places at their own cost, and if
they passed their examination they were paid,
but if they failed to pass the examination, they
had to pay their ewn travelling expenses. The

resent system, however, opens up 300 centres;
1t takes the examination to them instead of their
coming to the examination.  ~

88. Chairman.] But that examination is
conducted wholly by papers, is it not? — The
greater part of our examination was paper work ;
there was only a little viva voce examination.
(Captain Donnelly.) The vivd voce examination
was only in very early-days, when teachers were
examined only in London. As soon as examina-
tions were held in Dublin, Edinburgh, and Man-
chester, this was necessarily dropped. The ex-
aminers found that the viva roce examination was
not of much use.

89. They do not in fact approve of an extended
vivi voce examination 7—They found it did not
answer much purpose; if you had a great num-
ber of cand:dates, it would be almost impossible to
carry out a vivd voce examiration unless you
could keep them thrce or four days in London.
{Mr. Cole.) The system of payment on results in
respect of science has led some to think that the
certificate might be abolished altogether; I do
not quite hold that opinion, but it is a fair sub-
jeet for discussion.

90. Mr. Gregory.] Can you say what was the
date at which the new system practically came
into force ?~—{Captain Donnelly.) Last year.

Mr. Bruce.] It was in February 1867.
91, Chairman.] in point of fact, no examina-

_tion has yet been held of pupils taught by this

new class of teachers ?—(Captain Donnelly.) Yes;
last May there were several classes evamined
who had been taught by people who had passed
in the previous May, and who did not get pay-
ment on results; this will be the first examina-
tion at which any of them will receive payment
on results.

92. An examination was held in May 1867 /¥—
Yes; there were several teachers who made ap-
plication that the Minute should be retrospective,
and who applied for payment.

93. But no payment was made?— No; the
Minute was not made retrosp:ctive.

94, Were those applicationg numerous ? —I
think there were five or gix.

95. Those would be mads, I suppose, by the
men who had the greatest confidence in their
ability to .teach?—Men who had taught before,
and had not got certificates. ’

96. Mr. Graves.] Do you keep auny record of
the alleged causes which have led to the, resigna-

~ tion
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tion of teachers since 18597—(Captain Donnelly.)
No; there is no such record kept; we hear every
autumn that a particular class has re-commenced ;
they send up their form; they tell us that the
class i8 re-opened, but if the teacher goes away
we hear no more of the class; I could perhaps
get the information in certain cases, but as a
general rule we do not know what becomes of
the teachers.

97. I understood you to say that many of our
teachers were lost in consequence of their ob-
taining more remunerative appointments; and I
inferred from that that you kept a record of the
teachers who departed ?——No ;- no official record.

98. May not those resignations be considered
to take place in consequence of inadequate remu-
neration as well as from the teachers getting
other employment ?—(Mr. Cole.) I think there
are a great many of them who do not succeed as
teachers at all; they are incompetent, and do not
succeed in forming a class. (Captain Donnelly.)
A teacher in science has to do other things be-
side teach; he has not only to instruct his class
when it is formed, but he has got to stir up the
town and induce pecple to come; and there are
many teachers who have not sufficient energy for
that.

99. I understood you to say that after obtain-
ing a certificate and having taught for a year,
many of the teachers had abandoned the work ?—
1 bave in my mind at this time two of those
teachers who have succeeded, and then we have
heard that their classes have suddenly ceased,
and we generally find, on inquiry, that the
teacher bas got something better. There were
two succesaful men at Burnley who did very well;
both of t'iem got good situations.

100. Then the teachers apparently do not give
any reason when they abandcn the teaching;
or, at least, your department does not hear of
it P—They do not officially assign any reason.

101. Lord Rebert Montagu.] Have we, as a
department, got anything to say tc the engage-
ment of teachers, or is that lefi entirely to the
committee of the locality ?—It is left entirely
to the committee of the locality.

102. Chairman.] But I believe you have two
or three inspectors who visit the different schools,
have you not?—Yes.

103. And also an official whom you call an
organizer of science schools 7—There is a gentle-
man who was a science teacher, and who now
goes round the country wherever his services
are apolied for, to assist in organizing the classes,
and 1 get a good deal of the information as to
why classes cease, which I am giving the Com-
mittee, from him.

104, The general result is, that your best
teachers leave you because they get better remu-
neration elsewhere?—Whenever the good teachers
do leave us, I find it is generally on that account,
. but I do not say that all the good teachers do
leave us, because some of them have continued
teaching with us from the very commencement;
there is one at Bristol, and there is Mr. Angell,
of the Mechanics’ Institution, at Manchester.

105. With the exception of the one at Bristol,

and one or two day schools, I suppose the number

of teachers earning a fair income, say 150/ a

year and upwards, is not very great ?—No, but

the late Minute will give them rather a larger

payment. I see down in this list here, Mr.

Angell, 751.; Mr. Brady, 1031, and then pass-

ing over minor items, Mr. Collins, of Manchester,
0.72,
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126 L. ; and so onj; all that information is con-
tained in the Annual Report of the Department.
The recent Minute, in l{mt, will increase these
payments considerably.

106. In the second grade ?—There was a re-
duction made where pupils passed in a second
subjeci, and that has been abolished.

107. Mr. Dizon.] In those cases where the
teacher resigns, is that resignation generally fol-
lowed by the giving up of the class ?—Perhaps
the class cannot lay its hands upon another
teacher at the monient ; it is sometimes abandoned
for six months, and then resumed.

108. Do you think the number of the classes
is great that have been discontinued from that
cause ?—It cannot be very great, because the
numbers have continually increased from the
time when the system began in 1859; at that
time it was next to nothing, but at the present
moment, from the returns just come in, | see
there are 14,600 pupils ander instruction. To
make that a fair estimate, you must take off 1,000
or 1,500 from the pupils in the Naviduation
Schools, who are not really learning science, but
when that deduction is made, there still remain
13,000 pupils at the present moment under in-
struction in the country, and that is really
a large number when the system only be%an
in 1859. (Mr. Cole.) In 1860 the number
of science classes that had created themselves
under Lord Salisbury’s minutes, were nine, and
there were 500 students, while at the present
time there are about 13,000 students under in-
struction, and 300 schools, and it is important
to say that this iz entirely spontaneous action on
the part of the country; the department does
not act as a missionary in ary way; it dces no-
thing but what it is asked to do.

109. Mr. Dizon.] Does it not frequently hap-
pen that these classes are of a very ephemeral
character, and that the accident of getting hold
of a good and energetic teacher causes a large
class to spring into existence, while, ifhe is after-
wards called away, the class ceases to exist?—
It does happen.

110. Chairman.] You are doubtless aware
that our inquiry has reference more especially
to industrial teaching ; thatis to say, to scientific
teaching which is applicable to industrial pur-
suits 7—Yes, .

111. Can you state what proportion of the
13,000 persons you have spoken of, is being
instructed in subjects which may be said to bear
directly, or indirectly, on industrial occupations?
—(Captain Donneily.) 1 will hand in an explana-
tory memorandum, which was issued with the
recent Minute, and which gives the system of the
department as shortly ss possible, and I have had
the statistics up to the present moment added in
the margin, so as to give the number of persons
under instruction at the present moment. (Mr.
Cole.) 1 should say that when the Board accepted

those subjects of teaching, they were all thought, i
in a greater or lesser degree, to have a bearing .

on industrial occupations. (Captain Donnelly.)
Of course the people of any particular place
determine what branch of instruction is most
useful to themselves, but, on the side of the de-
partment, one subject is not given any advantage
over anotiier subject.

112. Still the inquiry of this Committue relates
to teaching on those subjects which bear directly
on industrial occupations >—Perhaps it might be
said that animal physiology did not bear directly

Al on
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on industrial occupations, or that zoology did
not, yet there are applications of zoology to in-
dustrial occupations; vegetable physiology and
economic hotany have such applications ; perhaps
systematie botany has not, though it is difficult to
draw any line at which it can be zaid absolutely
that a science does not bear upon industry.
(Mr. Cole.) The business of a gavdener may be
considered as an industrial occupation, and, un-
doubtedly, a gardener’s knowledge of botany
would improve him as a gardener. (Captain
Donnelly.) The gardens at Kew are main-
tained at a large expense on the part of the
State, and with a certain amount of industrial
purpose. (Mr. Cole.) The museum at Kew is
purely industrial.  (Captain Donnelly.) It is im-
possible to say that any science is not capable of
industrial application; perhaps animal physiolo y
would rank lowest in the scale of direct app%-
cability.

113. Chairman.] Then with regard to the
scientific classes, do you not find that those
classes have a greater hold upon some districts
than they have upon others?—Yes.

114. And that to a very remarkable extent ?—
Yes; in some districts the people have tuken the
subject up, and put a good deal of energy into
the matter, and worked up the classes thoroughly ;
in others, they have been either opposed to the
thing; or else they have been indifferent. It is
entirely a matter for each locality itself, and a
question of energy eor want of energy in the
locality.

115. Take the large industrial centres, and,
beginning with Staftordshire, can you tell us
whether the system has spread much in Stafford-
shire? — (Mr. Cole.) Years ago there was a
chemistry class started at Stoke, but the teacher
went to the bad, and the school never revived ; it
is now proposed, I believe, to re-establish the
school. But if the localities themselves, having
this machineryat hand and these public payments
for their reception. are not sufficiently alive to
the subject, I hardly know by what process you
can make the people alive to it. (Captain Don-
nelly.) There is the Lancashire and Cheshire
Union of Mechanics’ Institutes ; the previousand
present secrctary have worked the system, and
the present secretary stated that he believed by
next year he would have a science class in con-
nection with every one of the mechanics’ insti-
tutes in his union. The Yorkshire Union have,
on the other hand, scarcely done anything up to
the present time in the matter.

116. Mr. Bruce.] Can you give the number
of science classes in connexion with the Lanca-
shire Union, and the number in connexion with
the Yorkshire Union 7—About 60 in the Lan-
cashire and Cheshire Union, and 12 in the York-
shire Union.

117. Chairman.] Canyou,in fact,at a subsequent
time, state in what counties this system of instruc-
tion in connexion with the Science and Art
Department has made mach or little pregress.—
(Mr. Cole)) It would be quite possible to make
a return showing how far the system has been
adopted in each county throughout England; in
fact, I have a rougb proof here of the examinations
that are now going on. All the manufacturin
towns that have a&opted the system are containe§
in the list which I now produce, and that list can
be classified in any way that the Committee
desire ; indeed it might be classified according to
the industries, taking, for instance, the centres
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of the cotton trade.—(Captain Donnelly.) I can
state some particulars with regard to the Lanca-
shire and Cheshire districts. The number of
schools is now about 60, and Mr. Lawton, the
visiting agent and chief mover of this union, told
me that he hoped and thought that he saw his
way to establishing science classesin all the insti-
tutions in connexion with the union by the Session
of 1869-70; that would be little short of 150
schools. The number in Yorkshire is very small.

118. In Staffordshire also I believe the number
is very small, is it not ?—(Mr. Cole.) I think
there are not many.

119. There is a very small school at Wolver-
hampton, I believe ?—Yes.

120. And is not that the only school in what is
called the Black Country ?—At Wolverhampton
there are four classes; at Walsall there is a class
at the Grammar School.

121. With how many pupils >—There are 24
pupils under instruction.

122. Inmore subjects than one.?—In inorganic
chemistry.

123. Have you any schools at all in the county
of Durham ?—Apparently but one.

124. Is there not a school at Darlington 7—
Darlington has 10 pupils under instruction.

125. The subject is what ?—The subjects are
applied mechanics, magnetism and electricity, in-
organic chemistry, and metallurgy.

126. That is the only school in Durham county,
is it not ?—Yes,

123. There is none in the city of Durham,
Gateshead, Sunderland, or Stockton-on-Tees, iz
there ?—At Gateshead there are 39 pupils under
instruction in geometrical drawing, mechanical
drawing, building, construction, and theoretical
mechanics.

128. Is that a receatly established school —1
am unable tosay. The hist of each year shows the
schools then existing which desire tote examined,
and we could, by going over the h¥tory of the
place, find out whether it has lasted more than
one year. i

129, Can you give the Committee any infor-
mation with regard to Northumberland ?—Yes;
I find there is a school at Alnwick where they
learn elementary mathematics.

130. I think there is none at Newcastle-upon-
Tyne, is there 7—There is none at Newcastle-
upon-Tyne.

131. Is there anything at Tynemouth? —
None.

132. Is there anything at Morpeth ?—XNone.

133. InDerbyshireis there any ?—Thereis one;
the Grammar School at Derby where they teach
inorganic chemistry.

134. Your assistant inspectors report to you
on science instruction, do they not, in the conn-
try generally after they have made their annual
tours 7—Yes,

135. And I believe the character of those
reports has been, that instruction is proceeding
rapidly ian the country in general 2—(Captain
Donnelly.) I think that has been their general
purport.

136. Have those reports called your attention
to the entire absence of science schools in the
great industrial localities ?~~The inspectors only
go and visit the schools that exist, in order to see
that they are going on properly.

137. They make no inspection of the country
in order to ascertain what 18 doing ?——No.

138. There is a navigation school at Plymouth,

is
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is there not ?-~Y'es ; at Plymouth the navigation
school is simply a cramming school for the Board
The masters and mates
who go therce do not.come up to our examina-

of I'rade examinations,

tion. C

139. But that se¢hooliis included in yourdirec-
tory, is it notP—Y-es; -the school makes a return
of the number under -#isttuction, and we cannot
cut them out; bud itds Always peinted ot when
such schools are not extunined: by the department.

140, But the Huill navigation-schioolt 1s exa-
mined by you, is it not ?—=Yes ; and they arc very

successful there.

141. The Plymouth schosl is of a different
character from the Iull gchool, is it not ?—En-
tirely. -1 lieHull +schodl takes boys and brings
them up, antt ¥éaches them; and then sends them
to sen, whereas the - Plvmouth 'school takes 'in
scarcely anything but mastérs and--mates;and
seamen who' have just gone:in there for:afew gays
to brush themselves up for going before the Boavd
of Trade, and getting passed ‘in an examination
which does not go much beyend a rule of thiumb
knowledge. In order-to meet the position of the
navigation schools in ‘this special subject, exami-
nations are held four times a year, so that pupils
who mayv belong to ships only in port a short
time, may have every opportunity of coming up
to the departmental examination; but those ex-

aminations are not largely attended.

142, It is in reference to schools of that cha-
racter that you said that the deduction of a
1,000, which you préviously referred to, ought to
be made ?— 989 is,"¥ find, the precise number of
students in the navigation schools who are not
Then the returns are perhaps
rather improperly swelled by the returns which
are made from two large institutions in Glasgow,
the Andersonian University, and another place
which return a large number of students under
The greater proportion of those
merely attend lectures in those institutions, and
but few of them come up to the department ex-

examined in May.

instructiou.

amination.

143. Can you tell us whether there are many
day-schools in existence in the country which
may be properly called science schools, in con-
pection with your department ?—I have a return
here of day classes at Andover, Birmingham,
Bromsgrove, Cheltenham, Durham, Derby, Hull,
Yarmouth, and other places, some of them being
in London, and with the permission of the Com-
mittee I will hand in that return. (See Appendix.)

144, Chairman.] Can you point out any school
or schools which you would consider model
schools, in connection with your department ?—
(Mr. Cole.) Emphatically Bristol; Bristol is an
excellent example of a secondary school, which,
proved the good working of the
present system. (Captdin Donnelly.) Manchester
18 another example; there is a school there in
connection with the Mechanies’ Institution, taught
by Mr. Angell, and there is a similar school at

I should say,

Glasgow.

145. Who is the teacher there ?—Vr. Mayer.
(Mr. Cole.) In a day school, science instruction
is a coiitinious thing goilig 6n every day, but
m a night school it 13 more or less inteérrupted.
That it is possible to establish day schools by

v

the Il)'resent systemy’ is proved to us by those cases

. Loy hre ey i, e
which are very succéssfuld < -

146. Those are' instdiices: Qf'i’fs'cho‘dlé’fof the
artizan cla$s, or-fora elaé%"héé’rlfébihci('ﬁﬂg‘ with
the artizan ‘cliss 7= At Biistol, I think thé “fee
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varies from 372 to4 1410, or 5 /. per annuii, and
1t is paid by the sessiom, or duartérly.
. 147, Lord Frederic 'ggzz}gnﬂ{s‘}gf]“:('}'Tlgélt,‘géirg of
age are the studenty?—They go fo the Bristol
school at an early age for gepgral dnstruction, and
I think they remain fhere until 14 or 15 vears of
age. ) L - . ";: ‘,. ‘. :
148. Mr. Gregory.] The annual feq.is 8 1, is
it hot 7—Yes, and 1 think the master gets a little
more for some subjects in certan cases,,. 1. . .
149. Do they, get anything foriythe evening
lectures>—Yes; you ¢ap enfer, separately .for
them only.’ S '

) PP S IR PR S T TR I
150. M. ngzgl_glg_ey:.]’}ﬁly do o consider,the
Bristol’school & mogel school 7—1t:eanps, so-anugh
publie money s that is one reagen, .l attribute

L1l L Se » . H
the success of the Bristol, school, fo: by e.coustss

L s H AL : . 3

ante Is that it oot gverehagged ywith santfonthe
f)m"f&?ng and local expenses; and, above all, there
13 an oi-xcc):_p:c;”uJ eacher, with an eagellent “gtaft's
th]r&lly,li ,§11Qll,§} say that 1t agsesses an amount of
fées fsxgﬁiéiexit’ to xpeﬂ;gfé revenue for.tha schogl,
wlhich it finds a’suflicient, numbex, of pesplein
Bristol topay, ~ . g o

151. Are those whoattend that school properly
artizans 7—They are either very small tradesmen
or artizans, or the children of artizans.

152. Sir Charles Lanyon.] Are you aware that
there was a great falling-off 1n that school between
1865 and 1866?—I was under the:impression
that it was flourishing at that time: .

153. Mr. Gregory.] There is an inerease in the
results of the science teaching from. 2614 to
285 L ?—There arc always fluctuations. (Captain

‘Donnelly.) At the present moment they return

145 under instruction.

154. Sir Charles Lanyon.] And that is 30 less
than were under instruction in 18635, 1 believe %—
(Mr. Cole.) Their annual receipts from the de-
partment are not diminishing.

155. Chairman.] Is there not this peculiarity
about the Bristol day school, that the building 1s
provided free of expense >—That is one pecu-
liarity ; another is that they are not afraid of
charging a reasonable fee; and the third and best
reason is that they have an excellent master.

156. Taking the first reasen for the moment, I
believe that in respect of art schools a grant is
made towards the cost of erecting the buifdings ?
—Yes.

157. And also towards the cost of fitting up
the schools ?—Yes,

158. But I believe that is not the case with
regard to science schools ?—With regard to science
schools, no building grant has yet been made, but
with regard to apparatus, an apparatus grant of
50 per cent. is made ; it will be obvious that an
art school requires special accommodation to be
distinctly applied to its peculiar objects, while
a class for mathematics requires no special pre-
mises or arrangements; in fact, one virtue of our
system is that any oné may teach in a gamrret or
a cellar, or wherever he likes. '

159. Experimentalcheniistry, for'instance ; do
you think that could be taught in a garret or
cellar ?—Possibly it might.

160. Mr. Brucé.] How would that apply to
méclianical drawing ?—~Mechanical drawing as
good dinwing' i§ taught'in art’schools,
1L Isit nat taught in science schools also?
—1I d8 not’ think they ever require illustrations

a§ find as they do in  art schools; science, gene-,

sally speaking, can be taught anywhere, I am not
' prepared
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prop.ued to say that a building grant for science,
where science was taught as a serious daily busi-
Il(":b, l\}l"'lt not be a proper thing.

C/zaznnan.] We will assume, then, that
sc1ence 15 taught as a sertous thing when a Go-
vernment gmnt is made : what should yvou say
then —You could hordly say that the 300 classes
throughout the couutry are “all of the character
which would Jjustify the expenditure of public
money on them in b.uldms: grants.

163. Then it would be very desirable, would it
not, to have some means of mmn«r\mlnmr between
the sertous and illusery teaching of science, if
classes of both kinds receive Government money ?
—Without =aving that any science teaching is
illnsory, I should sayv that whenever substantial
premises are maintained and permanently devoted
to the reacking of science, it might be a proper
subject of consideration whether a grant should
not be made.

164. Mr. Potter.] The highest amount of grant
made {or an art school has been 500 7., has it “hot ?
—Yexs.

165. Was that contrary to the recommendation
of the Committce that sat in 1834 ?—1 think so.

166. Chairman.] But grants are being made to
art schools, and have been made to art schools
for building purposes?—Yes: I am sorry to say
that they are not very eq«erl) accepted.

167. Mr. Dizon.] Is there any such condition
attached to the makm«r of a grant as to prevent
its being asked for ¥—For several years past only
the sum of 1,0007 a year has been taken in the
Votes for the purpose of assisting art schools with
buildings, and I think in some cases the conditions
attached prevent a locality from accepting the
grant ; but I am of opinion that itis rather the
apathy of the localities than the conditions of
the grant which prevent their being sought for.

168. Chairman.) 1 At all events, science schools
have this disadvantage, as compared with art
schools, that they cannot obtain the building
grant; whereas art schools can obtain the building
grant 7—Yes.

16Y. Mr. Bruce.] Isit a condition attached to
your grant to art cchool that the building shall
be fitted for the purpose ?—Yes.

170. And no such necessity with respect to
the bulldmv is attached to scicntific teac hing ?—
No.

171. Chairman.j The second reason which you
gave us a few minutes ago was, that there was
some hesitation with re«raxd to charging an ade-
quate fee for instruction ?—Yes.

Then you gave us a third reason; you
sald ‘that the ‘teacher of the Bristol school pos-
sessed peculiar qualifications ?—Yes; and I might
add a fourth, which is, that the instruction goes
on dmlv.

173. 1 believe it is the fact that Mr. Coomber
was trained at the School of Mines, in Jermyn-
street ; is it not>—He came up for a short polish-

: but my impression is that he had been trained
in a training school, and had a love for science,
and was found to be a likely sort of man, and
then had a year's teaching or so at Jermyn-street,
w lmh no doubt, was \ery beneficial.

i74. With regard to the Navigation School at
Hu]l that you would also call a successful ex-
ample of the science school 7—Yes.

174* Mr. Scaping was also instructed in Jer-
myn-street, was he not 7—(Captain Donnelly.)
think not ; T believe he was taught in the dreen-
wich Navigation School.
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175. Was he not also taught in Jermyn-street?
—1 do not think so. (M. Cole) I fully agree
with the inference to be deduced from the Chair-
man’s question, namely, that a science teacher
ought to be proper]y trained.

176. Can vou point out any successiul day
science schoof which is conducted by a master of
whom vou do not know that he has received a
competent training ? —(Captain Donnelly.) lc
Mr. Ma) er, at Glasgow, is not a traived ~ucncc
teacher ; and celt'\ml\ \lr. Angell, at Manchester,
is not a trzuned seience teacher; those are two
cases. 1 do not remember any other ar this
moment.

77. But the two most successful schools are
that at Bristol, and the Navigation School at
Hull; and those two are conducted by trained
masters, are they not?—As far as my reesiicetion
goes, Mr. Scaping was taught in the Greenwich
\'u'mtlon Qcheol, and 1 do not think he had
any «pecml science training, though he may
have had.

178. Is there any institution, at present, for
training science masters 7—{ Mr. Cole.) None.

179, Is there any insti tution that vou could
point out that vou think might he made available
for that purpose, if it skould be thought desivable
to train such masters for science -dmoL, as you
have indicated by the distinction which you made
between serious science schools and mere science
classes?—I think most of the existing training
colleges throughout the country might, with a
very moderate assistance, be made thoroughly fit
for training teachers of science in secondary
schools.

180. Lord Robert Montagu.] Does mnot St.
Mark’s College at Chelsea obtain grants for sci-
ence teaduncr #—(Ca }nam Donnelly.) Yes.

181, (Jhmm(z'z"! Under what minute is that?
——L nder the gencral minute, paying for results.

You would consider them poor students?
-—-Tho~e that come within the rules would be paid
S0,

183. Lord Robert Montagu.] Was not a letter
written to the principals of the traimng colleges
the other day on that subject 7—(Mr. Cole. ) Yes.

184. Will you put that letter in?--Yes, I put
it in.

“ Sir, ¢ February 1868.

¢« T ax directed by the Lords of the Committee
of Council on Education to forward to you the
accompanying copy of a science directory, the
recent Minute creating scholarships, and an ex-
planatory memorandum, and I am at the same time
to point out to you that the students in a training
college are on the same footing with regard to
the aid given to science instruction as any other
stndents.

¢ Their teacher or teachers can earn payments
on results on exactly the same conditions as for the
instruction of students not in a training college.

“In order to carry out the rules of the Science
and Art Departinent, and to give the teachers the
necessary vouchers, a committee must be formed.
This cummittee amongst other duties superintends
the examination of the students in papers fur-
nished from the Science and Art Department.
The question has arisen in one or two cases whe-
ther the principal or instructors of the training col-
lege could be on this committece. My Lords have
in all cases decided that this could not be allowed.
The reason for this decision will be evident, and
it need scarcely be said that no imputation is
thereby cast on the fairness and impartiality lof

the



SELECT COMMITTEE ON SCIENTIFIC INSTRUCTION. 11

the officers of the training college. All the ex-
aminations are conducted by local agency, and
both as regards medals and Royal Exhibitions
schouls are competing with one another. In order
to give perfect confilence, and to avoid the
slightest ground for unpleasant comments, it is
necessary to adhere strietly to the rule which has
been laid down, that no person should serve on the
committee who is in any way connected with the
students, or can be considered interested, even
remotely, in their success.

« However well qualified the principals of train-
ing colleges might be personally, and however
natural it might appear that they should superin-
tend the examination— expecially when the stu-
dents had been taught by some one entirely
unconnected with the training college—to make
an exception in their favour would place them in
a very invidious position with regard to other
schoois where the rules are strictly enforced.

“ 1 am, &e.
«“ Norman MacLeod,
¢ Assistant Secretary.”

My answer iz not to be taken as suggesting that
sufticient is done for training science teachers in
training colleges; the training colleges are gradu-
ally adopting the present system.

185. Chairman.] Bat you would perhaps con-
sider that for a day school for elementary science
teaching, a teacher of a hicher grade would be
required than those who might be considered
simply compete*t for conducting science classes ?
-—Not higher, but more systematized teaching.

186. Mr. Potter.] Have you not stated that
therc are no schools for training masters for
science ?—Yes.

187. You have schools for training art masters,
and have had for years, have you not >—Yes ; we
have one central training school at South Ken-
sington, and all the schools of art throughout the
country partially train teachers.

188. Could you give any opinion with regard
to the number of art masters who have been
trained in the central school, who have remained
in the profession ?—1I think I could give you a
return of that, pretty accurately; I could give you
a very accurate account of those who have been
trained, and are still practising as teachers.

189. Will you put that in ?—Yes.

190. Chairman.] On the whole, you think that
sufficient ¢ncouragement is not being given to
the training of science teachers ?—Certainly.

191. In answer o a previous question, you
gaid that although payment on results is not
granted to teachers in respect of middle class
students, those students obtain prizes, and I think
you stated that the value of those prizes has been
increased ; can you give the committee any more
definite information upon that subject?—I will
put in a return which will show the progress
which has been made in that direction,

192. What does the State pay at this moment
through the department for science instruction ?
—The direct payments to schools in 1867
amounted to 8,000/ ; in the previous year they
were 5,000 Z,

193. Lord Robert AMontagu.] Can yon give the
Committee the estimate for this year ?—I[n the
present year it i3 proposed that the corresponding
sum shall be 13,500 L

194. Chairman.] That is a very large increase
upon the estimate of last year, is 1t not ?—Yes.

0.72.
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195. How do vou account for that increase ?—
There is a relaxation of the rules which prevented
a man receiving the full value for teaching more
than one subject; another reason is that the
clagses are increasing largely.

196. Lord Robert Montagu.] There has been
a general relaxation of the rules wherever it was
thought advisable both for science and art, has
there not?—Yes; with regard to science the
whole -vote propesed this vear is 18,900 /. as
against 8,600 L in the preceding year.

197. Chairman.] What does that vote for
science cover >—Payments to teachers on results,
prizes of books, &c., grants for examples, local
secretaries for examinations and scholarships ; the
sum of 2,000/ iz put down for the creation of
new scholarships of 54, 10/, and 25 1. a-ycar.

198. That-is under the minute of the 21st of
December 1867, is it not >—Yes.

199. Can you expluin the proposed operation
of that minute to the Committee ?— The minute
of the 21st December 1867 provides for two forns
of scholarships in connection with elementary
schools, whether receiving State aid as such or
not; the first of them is an elementary school
scholarshipat 5 & 5/ isgranted to the managers
of any elementary school for the support of a
deserving -pupil if the school undertake to keep
him for a year and subscribe & I, also if the
managers of the school wish to select from the
students one pre-eminent among the best, and will
undertake to provide 51 in order to keep him at
school, then the department, upon certain condi-
tions, will pay another 5 L ; the object being, in
fact, to compete with the labour market, and to
keep the boy at school for a year.

200. Lord Robert M'ontagu.a They are to select
apy hoy in a poor schoel by competition, in
order to give him a science training ?—Yes; the
managers can arrange as they please; subject to
the approval of the department, they can keep
the boy at school, and pay the 57, and the de-
partment will pay the other 57, pruvided he
comes up and passes in the science examination
ensuing.

201. But this is previous to the education in
science that he is to receive ?—Before he receives
any education in science.

202. Chairman.] 1 thought he was bound to
pass in some subject at the May examination as
a condition of receiving the grant ?—Yes, after-
wards; they begin by selecting a student, and
they engage te pay 5/, and to keep him at the
school, and he has to come up and pass in some
subject in science, and then on his passing the
examination, the department will pay the Govern-
ment 5 L

203. He does not receive the 107 unless he

asses in one subject, does he —Not the 104 ;
Ke may receive the local 5 /., but not the Govern-
ment 5 4

204. What is the second scholarship ?—That
is a more advanced scholarship; it is called the
Science and Art Scholarship; like the other
scholarship there may be one for every 100 pupils,
but it is granted without any corresponding con-
tribution on the part of the locality.

205. Lord Robert Montagu.] Will you explain
that point a little more fully?—In the former
case the school had to find 5/, but in this case
they are relieved from that obligation, the Science
and Art Department making the grant of 104
towards the maintenance for one year of the most
deser)ving pupil or pupils in the clementary schol?l

B2 wiao
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who may have taken a frst grade in elementary
gecmetry and frechand or model drawing, and
passed i some branch of science; if he has
accomplished those two feats, of doing something
at a low point in drawing, and something at a
low point in science, then he may obtain one of
those 10 /. scholarships.

206. Will vou explain why we do not re-
quire the locality to subscribe an equal sum to
that which we subscribe in this instance ?—The
rationale of that is, that you have got a promising
youth, and you wish to encourage him to go on,
while in the other case you rather pay for the
results at the end of the year.

207, The object before was to give him a
chance, while in this case we have got him, and
our object is to educate him ?—Yes.

208, Chairman.] You think a boy who has got
the 5 1 will then go in for the 10 /. next year 7—
Yes.

209. Mr. Bruce.] That minute is the only one
in which the science school exists side by side
with that elementary school, is it not ?—The ele-
mentary school may be in a town, and the science
class may be held apart, but the minute contem-
plates the access of the student to some scien-
tific teaching,

210. If the student were living at home, unless
the science class were somewhere near, then there
would be no advantage to be derived by the ele-
mentary scholarship #—-No,

211. Lord Robert Montagu.] Must not all these
scholarships be contemplated in succession one
to the other; the boy at a poor school, which,
perhaps, does not receive any grant from the
Government, gets the first scholarship, and he is
taught science, and then that very boy can go in
for the second scholarship ; is not that so ?—Yes,
he can goin for the second schelarship, and again
for the third.

212, Chairman.] But he must continue to be
under instruction n the elementary school, and
must be a poor scholar ?-—Yes.

213. Mr. Bruce.] But he may have ceased to
be an cleinentary scholar, may he not >—He must
attend the school during the day, that is the con-
dition.

214. Chairman.] He must continue to be a
scholar, in fact >—Yes.

215. Mr. Bruce.] Supposing the case of a boy
who has done well at an elementary school, and
has carned this 5/, can he only enjoy the ad-
vantage of the 5 I as long as he is a day scholar?
—That is all, it is to support him while he does
not go to work.

216. Chairman.] And the same condition at-
taches to the 10 & scholarship ?—Yes.

217. Mr. Bruce.] Do you think there is any
reason why a boy who has left school, having
qualified himself to get this 51, and taken to
some employment, and who yet wishes to attend
the science school, should not have the payment
continued to him ?—He could attend the science
school during the evening, but the object of the
gcholarship was to afford a boy some support
instead of his being compelled to go to work.

218. But the object of the scholarship is not
simply to support, but to encourage boys to apply
themselves to scientific training ?—(Mr. Cole.)
Certainly.

219. Do you see any reason why a boy of 12
or 13 who has left school, and has obtained this
scholarship and taken to some employment, should
not, so long as he attends the science classes,
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have that payment continued to him ?~-No, on
the contrary; I think that a student should be
provided with the means of continuing his in-
struction, and not be taken away from it too
early.

220. You do not limit the age at which he
may obtain this scholarship, do you ?-—Yes; for
receiving the 10/ to be paid by the department
he must be from 12 to 16 years of age.

221. Chairman.] But 1s it not the case that
the time of a boy of the age of 15 or 16 who
should be kept at such a school would be simply
wasted because there would be no means of
giving him corresponding instruction in other
subjects ?— Pupil-teachers are kept at the ele-
mentary schools up to a lite period.

222. Do you not except pupil-teachers from
the advantages of these grants?—Yes; but the
boy could still get some good at the school; the
Committee will understand that this Minute i3
only just beginning to simmer, and I have no
doubt that there is a good deal of instructive ex-
serience to be got out of the working of it. Mr.

ruce, however, raises another question.

223. Lord Robert Montagu.] Wasnot this the
object of the Minute; it was supposed thas there
were certain clever boys in different poor schools
throughout the country ?—Yes,

224. And we wished to give those boys an
opportunity of learning more than under ordinary
circumstances they would be likely to learn at
their school ?—Yes.

225, And in order to do that, we had to com-
pete with the labour market which would, in the
natural course of things, take them away from
school ?—Yes.

226, And the elementary school scholarship
was instituted in order to give this 10/ a vear, so.
that a boy might continue at the elementary
school, and also obtain some instruction in
science >—Yes.

227. And, then, having got the boy so far,
our object was to cull out of this mass of boys
throughout the country the best of them all, and
enable them to obtain some higher scientific in-
struction ?—Yes. .

228. And with that object, we instituted this
Science and Art Scholarship 2—Yes.

229. This Science and Art Scholarship, then,
must be taken in succession to the other scholar-
ship >—Yes.

230. The boy is supposed to rise from one to
the other, and he is induced to remain at the
school by what he will get by remaining 2—Yes;
the words of the Minute were, ¢ The scholarship
is intended to maintain the student while remain-
ing at the elementary school, and the exhibition
is to support him while pursuing his studies at
some central inctitution where instruction is of a
high grade.” )

231. Mr. Bruce.] Have you considered the
advisability of keeping a boy’s superior talents at
the elementary sc ool from 12 to 16 ?—That

int, except in the way stated in the Minute,

as not been specifically considered.

232, Lord Robert Montagu.] Do not the pupil-
teachers remain at elementary schools until they
are 16 years of age ?—Yes.

233. And do they not every day undergo at
least an hour and a half of instruction ?—Yes.

234, Therefore, it is possible, is it not, that
boys up to 16 years of age might continue to re-
ceive instruction suitable to their age in an ele-
mentary school ?—I cannot doubt it.

235. There
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235. There i3 no reason, is there, why those
boys should not continue to receive instruction
suitable to their age in elementary schools, up to
the age of 16 >—None.

236. Mr. Bruce.] But is not a pupil-teacher
who continues at the elementary school until he
is 16 years of age, recciving a payment which
may be taken at an average of about 157 a year
in veturn for his services 7—Yes.

237. Is there any analogy between the case of
a pupil-teacher in that position and that of an
or({)inary scholar 7—It might be reasenably in-
ferred that if there be a teacher at the school
able to continue the instruction of the pupil-
teacher as he is bound to do, the pupil-teacher
staying till he is 18 years of age might be capable
of giving proper instruction to a boy up to 16
years of age.

238. Chairman.] But the instruction given to
the pupil-teacher is not given during the school
hours ; the pupil-teachers during school hours
are employed in teaching, whereas the Minute
requires that the boy should be at school during
school hours, is not that so ?—If it were found, as
experience will show after a year or two, that the
scholars did not get their other 51, of courze that
would prove that something in the plan required
modification.

239. Mr. Bruce.] Your argument is that if the
master is capable of instructing a pupil-teacher
between 13 and 18 years of age, he i3 also
capable of carrying on the instruction of your
scholars from 12 to 16 years of age ?— Yes;
coupled with the test that we apply. namely, that
he cannot obtain the 57 unless he passes in
science.

240. The school would be receiving no pavment
for him, he being over 11 years of age, would it ?
—No.

241. Mr. Potter.] Would it not, in your opirion,
be desirable to extend the advantages of those
scholarships to a lad of 14 who had obtained the
51, previously, and had gone to work at 14 years
of age, supposing he chose to devote himself to
working it out In an evening school >—1I think
that is desirable, but it is a distinct proposition.

242. Lord Robert Montagn.] Are you not
aware that boys at elementary schools can obtain
payment at those schocls up to 21 years of age ?
—1I am not officially aware of the existing rules.

243. But do you not suppose that what the
honourable Member is thinking of is rather this,
that the payments for evening schools begin at
12 years of age, and that the payments for day
schools do not cease at 12 years of age, but go on
to 21 years of age ?—=I suppose so.

244. Chairman.] The third grant, I believe, is
an exhibition of 25/, ?—Yes,

245. Will you kindly state to the Committee
the conditions of that exhibition >~ The Science
and Art Department will make a grant of 25/
per annum to the managers of any school or edu-
cational institution, or any local committee formed
for the purpose, who will raise the like sum by
voluntary contribution, for the maintenance of a
student at some college or school where scientific
instruction of an advanced character may be
obtained. The exhibition may last for one, two,
or three years. Conditions: The exhibition must
be awarded in competition in one or more branches
of science at the May examination of the Science
and Art Department. The managers may select
any branch or branches of science for the compe-
tition, and if more than one be taken they may

0.72,
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fix ary relative amount of marks they consider
best to assign to them. The place where the
student is to pursue his studies may be fixed by
the managers, subject to the approval of the
Science and Art Department.” That is to say,
you may send a youth to Glasgow:, or to Owens
College, Manchester, or to Dublin, or anywhere
where scientific instruction of a specific character
is afforded. “If a Government institution be
selected, such as the Royal School of Mines, or
Royal College of Chemistry, London, or the
Royal College of Science, Dublin, the fees of the
student will be remitted.” Those institutions
being under the control of the Lord President, he
is able to say that they shall not pay any fees.
“ The exhibitioner must be of the artisan class, or
a poor student, as defined by the Science Direc-
tory. The grant of the department will be paid
from year to year on condition that a like pay-
ment has been made by *he managers or local
committee, and that the student has pursued his
studies satisfactorily, according to regulations
fixed by the department.”

246. You understand by that, of course, that
the department will engage to malke the payment
for three years at the least >—The Minute fixes
one, two, or three years.

247. But if the locality granted the payment
on its own account for three years, I presume the
Science and Art Department would make the
grant for the same time >—Yes, I should think so.

248. Changes have been rather frequent in
your department, have they not ?—Every change
has been a beneficial one, in my opinion ; the work
18 comparatively very new at this time of day,
notwithstanding all we know. France is begin-
ning to contemplate something like*what we are
doing in this country ; therefore I hope that the
Chairman and the country will excuse us for
finding it necessary to learn the business slowly.

249. Mr. Potter.] Do you think that any
locality is likely to guarantee 251 for three
years ?—(Captain Donnelly.) 1 am pretty nearly
sure that there are six cases of applications.
(Mr. Cole.) T have reason to think thatit will very
soon be done in 30 cases.

250. "Lord Robert Montagu.] Some commu-
nications have been made to you upon the sub-
Ject, have they not >—Six different localities have
written, and.some of the places have specifically
offered to establish scholarships.

251. Chairman.] In fact, unless the localities
were prepared to do something, you would
scarcely think the Government will be justified
in making the grant, I suppose ?-—That is the
principle upon which we have always proceeded.

252. Now with regard to the competition in
May for the purpose of those exhibitions, have
any regulations been determined on?-—~The forms
for obtaining those scholarships have been pre-
})Jared, and they are about to be submitted to the

ord President. The thing, in fact, works itself.
The examinations are established in May, the
subjects are settled, and the managers of the
different localities will select the subjects upon
which they themselves set a value.

253. But the Minute does not state clearly
whether the competition is to be throughout the
country at large, or confined to certain localities
only; neither does it state in what grade the com-
petitors shall be expected to pass? (Captain
Donnelly.) Let us suppose that Manchester raises
251 for one of those scholarships. Manchester
has then power, under the Minute, to say, ¢ We
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will confine this to the artizans of Manchester,”
or, on the other hand, Manchester has power
under the Minute to say, ** We will extend this
to all the artizans of Ziancashire.”

234, Chairman.}] But would Manchester have
the power to say this, © We will be content if the
students pass in the fourth grade #"—Yes, as far
as the department is concerned, there is no lmit
put with regard to the grade; it is for the locality
to say whether they will prefer a student who
passes fourth in chemistry. and §rst in mathe-
matics, or whether they will prefer a student
who passes fourth in mathematics, and first in
chemistry.

255. In fact, they are to attach their own
value to each grade and each subject ?—Just so.
This scholarship is based upon the impression
thut the locality will know exactly what class of
advanced students it is desirous to aid, and what
are the subjects it is particularly interested in;
the only condition is that they must pass our May
examinations.

256. That is to say, the localities assign the
value. not only to vne subject, but to the grade,
and all the department has to do is to say what
the summing up of the numbers has been %—Yes;
practically it comes to that. I do not apprehend
that the locality would put any absolutely inde-
fensible number on a low grade, though a locality
might say, for example, that it attached more im-
portance to passing low in chemistry than to
passing very high in physiology.

257. You would not refuse to grant the
scholarship, simply on the ground that the grades
in which the pupil had passed were not sufficiently
advanced P—No.

258. The payments to universities are not made
through the Department of Science and Art, are
they ?—(Mr. Cole.) No. I made, for the informa-~
tion of the Vice President, a summary of those pay-
ments, which I will putin; the information is col-
lected from the votes. “ University of London ex-
aminations, in mathematics, natural philosophy,
chemistry, experimental philosophy, botany, geo-
logy, physiology, and zoology, 1,700Z; University
of Saint Andrew’s examinations in natural philo-
sophy, mathematics, and chemistry, 384 /.; Uni-
versity of Aberdeen, examinations in chemistry
and botany, 490/ ; University of Glasgow, ex-
aminations in mathematics, natural philosophy,
natural history, chemistry, botany, civil engi-
neering, and mechanies, 1,258 /. ; University of
Edinburgh, examinations in mathematics, natural
philosophy, natural history, botany, and chemis-
try, 980.” I am unable to explain why the
subjects were chosen, or why the sums appear to
vary in different places ; if you take it according
to the subjects, the State contributes, through the
universitics, in respect of mathematics, 9511 ;
chemistry, 1,315%; natural and experimental
philosophy, 751 L. ; botany, 710 L.; geology, 150 L;
physiology, zoology, and natural history, 6604, ;
mechanics and civil engineering, 2751,

259. Mr. Bruce.] Is this outside of the science
schools ?—Yes ; those are on the votes, and I do
notknow whetherany parliamentary responsibility
looks after them; those do not include the pay-
ment for science in respect of the Queen’s Col-
leges in Ireland, which do not come annually
before Parliament.

260. Chairman.] Nor the payment in respect
of Jermyn-street ?—No.

261. But in conuection with the department,
you have payments for the college in Jermyn-
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street, and for the Roval Colleges of Science in
Dublin, have vou not ?—Yes,

262. All those payments, 1 suppose, you would
say were not payments in respect of the artizans
or poor students?—I apprehend that, in Edin-
bargh, the class of students are many of them
very poor; Dr. Playfair told me that a student
can pay his fees in Iidinburgh, and live very well
for 50 L. a year.

263. But the payments are to the professor,
irrespective of the grade of the students whom
he teaches, are they not ?—Quite so.

264. They are not also exclusively payments
to metropolitan institutions ?2— No, Glasgow is
not.

265. Nor is Saint Andrew’s ?— No; nor Aber-
deen. and I do not think you could call the Lon-
don University metropolitan, it is national.

266. Then we cannot say, can we, that the rule
has ever been strictly adhered to, that for teach-
ing science no payment shall be made, except to
artizans, or to metropolitan institutions ?—No,
Like elementary education, this secondary edu-
cation, which has been promoted by the Science
and Art Department, has been promoted on be-
half of those who could not pay for themselves.

267. Lord Robert zlfontagu.% These grants are
not administéred by the South Kensington De-
partment >— No.

268. Mr. Dizon.] I think you stated in answer
to a previous question that money was given by
the State for the education in science of the
superior classes? — Undoubtedly, to take it
broadly, it is nearly 5,000 a year, or more than
that.

269. But you say that the money given through
the Science and Art Department is limited to the
education of the poor?—Yes, except so far as
prizes are concerned.

270. Chairman.] And except so far as Jermyn-
street and the Royal College of Science in Dublin
are concerned ?—Yes.

271. Lord Robert Montagu.] The object in
view is the education of the artizan class, is
it not?—1 think you would say that the Jer-
myn-street School was organized on the principle
of mining without reference to persons, and that
the Royal College of Science is certainly on the
principle of aiding the subjects rather than the
persons requiring the information; ut the College
of Chemistry the students pay a fee of abont
301 a year; therefore it is obvious it is not for
working people, though it may be said to be for
the benefit of industry in a broad sense.

272. Chairman.] Youhave prepared some notes,
I think, on education at the request of the Vice
President, and you have also prepared a paper by
the direction of the Lord President, have you
not?—Yes; the Vice President requested me in
November last to state any cpinion which I might
hold on the subject of education, and I prepared
a paper at his desire.

273. It relates t» the educatior. in science of
the industrial classes >—1In one section I venture
to express curtly a few opinions on primary edu-~
cation, and then on secondary or technical in-
struction; then, thirdly, on public libraries and
museums, which, in my humble judgment, have
a most important beaving on techrical instruc-
tion.

274. And those notes refer to the question be-
fore this Committee, do they not ?—Yes, and with
the Vice President’s permission I hand them in
(see Appendix).

275. You
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275. You also prepared a paper by the direc-
tion of the Lord Dresident, did vou not?—By
the direction of the Lord President, | prepared a
kind of brief history of the department, which I
also hand in (see Appendix).

276. You have, no doubt, conridered what im-
provements might be made in the general regula-
tions of the department, in order to give full cffect
to its object as far as science is concerned ?—1t is
the duty of the departmnent, and the earnest wish
of all the officers employed in it, to perfect the
existing system, and I dare say some of us have
our own personal views about what might be
done in the wav of improvement. I have the
permission of the Lord President to give any evi-
dence on the subject here, it being understood
that, with regard to the future, my opinions are
only my own opinions.

277. Lord Roebert Montagu.] The word *poor,”
or the term “ artizan class,” applying to those te
whom we give grants in the Whitehall Depart-
ment, ineludes not only men who support them-
selves by manual labour, but also those who are
on the same level with regard to affluence, does
it not ?—7Yes.

278. So that the children of policemen, or the
children of amall shopkeepers, can bring aid to
their schools 7—Yes.

279. Then, what did you mean to convey by
saying that aid is given by the Science and Art
Department to a higher class than aid is given to
by the Whitehall Department?—A peer’s son
might obtain the prize of a colour box in the
Science and Art Department, and get pothing in
the Whitehall Department.

280. Then, except with regard to prizes, the
aid given is to the same class in both cases, is it
not 7—Yes.

281. Medals and prizes are given to the middle
and higher classes, in order to induce them to
attend examinations 7—Yes.

282. What is the reason why you are anxious
to induce them to attend the examinations?—
There are several reasons ; it is highly important,
for the sake of supporting the schools, that high
fees should be paid, and it is the interest of those
who want the instruction to come and obtain a
better kind of instruction, in the art schools par-
ticularly, at a comparatively moderate sum. It
is & point of the highest importance, and was held
to be so in the reconstitution of the Practical Art
Department, that if you want to improve the
manufactures of a country, the best thing is to
create a demand for improved manufactures, and
that in proportion as the upper and middle classes,
who are the consumers to a great extent of such
things, were willing to be instructed, in that pro-
portion you would induce producers to respond
to their wants.

283. Chairman.] That applies to art more
particularly ?—Yes.

284. Lord Robert MHontagu.] Then, this small
payment that we make to the middle and upper
classes is not for the sake of the middle and upper
classes, but for the sake of the poor, our intention
being not to aid the education of the middle
classes, but to aid the education of the working
classes; is not that so —The direct object, based
on old tradition, is to aid the artizan class.

285. We give the medals and prizes, in order
that we may thereby obtain a better support for
the schools in which the poor are taught?—
Ezxactly ; at the first foundation of the schools of
deaign, it was the rule at Somersct House that
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nobody above the grade of an artizan should be
admitted.

286, Mr. LPotter.] The schools of design in the
country could not exist without payment from
the higher classes, could they ¥—"They could not
exist under the old system 20 years ago, the
theory being that only the working classes should
be aided, the middle and upper classes being pro-
hibited from going to the schools; the funds of
the schools had to be got by taking the hat round
in cach locality ; that was found to be an ex-
tremely precarious scurce of revenue, and when
the Practical Art Department was formed, Mr.
Henley assented to the prineiple that it was far
better to induce richer people to come in and be
taught, than to take the begging box round;
the rcsult of that has been that the schools are
not extravagantly supported by the State, and
there are nearly 20,000/ contributed by the
upper and middle classes.

287. Are youcurrect in saying that the middle
and upper classes were prohibited from attending
the schools 20 years ago?—1I think that was so;
I cannot undertake to answer for every one of the
schools ; but most distinetly that was the view of
the subject taken in Somerset House.

288. Lord Robert Montagu.; The policy of all
parties has hitherto been to allow the middle and
upper classes to obtain their own education and
pay for it, but to assist by means of the funds of
the State the education of the poor; is not that
so ?—That has been the policy, and still is the
policy.

289. Do you consider that a sound policy ?—
As far as it goes, I think it is very sound.

290. Chairman.] But I think an answer which
you gave toa previous question indicated that
the State does give aid to science teaching in the
universities and to the higher schools, partly
through the Department of Science and Art, and
partly by means of other grants over which the
department has no control >—Yes.

291. Aid for the education of higher classes
than those to which the Vice-President alludes;
is not that so ?—Yes; to make my own personal
answer quite clear, I will add that I am of upinion
that the principle of State aid for the encourage-
ment of certain sciences, as sciences, without re-
gard {o any particular class of persons is an ex-
pedient thing.

292. Lord Robert Muntagu.] But do you think
that all parties in the State have hitherto been
right in giving assistance towards the education
of the poor, and refusing State funds towards the
education of the middle and higher classes ?—
Certainly ; and I think that, unless you want to
pauperise the whole country, it would require
extreme caution if you were to take any future
action as to dealing with the middle and upper
classes in this matter.

293. With regard to the education of the poor
it has always been the policy of the department
to encourage local energy and local institutions,
rather than to force those institutions uponr the
localities ? — Clearly, the department considers
itself the humble servant of all the localities.

294. Chairman.] But is there not some dis-
crepancy between that answer and a previous
answer of yours ; in answer to the questions of the
Vice-President, you say that the aid of the State
has buen confined to the poor; but in answer to
previous questions, I thought you stated that the
aid v.’ the State had been given to institutions
which provided for the education of classes abo;’e
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the poor? —Any very general statement might
convey an incorrcet impression. The direct aid of
the department has been couferred for the in-
struction of the working people and the pvor ; but
even that is not an exhaustive statement, because
aid has been given to Jermyn-strect and to the
science college at Dublin. Then, again, no doubt
the State, extrinsically to the department, has
given aid for the promotion of certain sciences at
the universities which I have mentioned.

295, Mr. Bruce.] The aid given to the educa-
tion of the upper d,nsses is utterly insignificant,
but that given to the education of the poorer
classes amounts to nearly a million a year; is not
that so “—That, if it were made to include ele-
mentary education, would be true; but it must be
qualified with regard to science and art; for in-
stance, the existence of the museum at Kensing-
ton is for the technical instruction of all classes
of persons that go 1o it.

296, Mr. Gregory.] The general answer which
vou would give upon these questions is, that you
think it is sound policy to zatend on certain sub-
jects the instruction or education to other classes
than the working classes 7—Yes; to allow them
to receive benefit from the aid of the State.

297. Lord Robert Montagu.] But did I un-
derstand vou rightly to say, that yvou would
allow the middle and upper classes to obtain the
aid of these schools; but that if they were to ob~
tain the aid of these schools they must pay for
it 7—Yes, clearly.

298. With regard to the poor, on the other
hand, you would give the assistance of the State
towards their education 7—Yes; I should say that
the State might fairly take the risk of the adven-
ture.

299. Making the richer classes pay for the
education conferred, but letting the State give,
or partially give, an education to the poorer
classes?—Yes.

300. But, in the second place, do you think that
the State should not force these educational es-
tablishments on any locality, but wait till the
energv of the locality has established an appro-

riate institution >—Clearly, I think that the
E)cality must woo the State.

301. And, thirdly, with regard to industrial
teaching, when you say that the South Kensing-
ton Department aids industrial teaching, you do
not mean to say that we endeavour to teach special
trades, do you ?—No, certainly not. With the ex-
ception of naval architecture, we do nothing of
that kind. We do teach something technical and
gpecific in naval architecture,in order to provide
for the wants of the Admiralty.

302. With that exception, which is based on an
exceptional reason, you would not teach special
trades ?—Certainly not.

303. Your object would rather be to educate
the mind of the artizan than to enable his fingers
to earn money ?—Certainly ;.the utmost you can
do is to teach all those general principles of
science which tend to improve the industry of a
country.

304. Your object being, not the work, but the
intelligence of the man in his work? — Cer-
tainly.

305. Was there not a change of policy in 1853 ;
formerly we endeavoured to give special instruc-
tion in trades, and we had special masters and
special classes, did we not ?~—¥When the Practical
Art Department was formed, there was very fre-
quently an expression of public opinion that the
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school of design was of no direct benefit to manu-
factures. Owing to the wnfortunate translation
given to the words, Ecole du Dessin, they called
our own school the School of Design, and the
popular opinion was that its business was to make
designs (not merely drawing). To show that at
least it was possible to teach a technicality, I may
say, thatin 1853 four classes were formed to teach
specialties—one to teach wood engraving, one for
metal working, one for woollen fabrics, and one for
porcelain painting.  So far as training students
to hicher employments than they had reached
before, the result was satisfactory; but then,
having trained the students, we found that
the manufacturers did not want them; we
found that four students having been got up
at a cost of something like 807 a year each, for
three or four years, turned out admirable painters
on porcelain, but people did not want their
labour ; enly one of them ever got back into the
trade, and he is now the principal painter at Min-
ton’s; the other three are living in London. They
came away from the Potteries, and one of them1is
the man who obtained the chief prize in Paris for
what 1 believe was the best piece of porcelain
painting in the Paris Exhibition. With regard
to woullen fabrics, three or four young women
were taught designing. One of them went to
Dunfermline.  She remained there a year or
two, and Mr. Beverege employed her in his fac-
tory ; but after a time he gave up business, and
she became a teacher. The conclusion forced
upon us by these facts was, that you could not
dictate to the country what it wanted. We con-
cluded that we could do something, however—
namely, that we could teach generalities, and make
good draftsmen or good painters; but asto de-
crecing that there should be a demand Jor porce-
lain painters, or for good designers, we found that
the whole thing was a failure.

306. The French Imperial Commmission, I be-
lieve, has recommended the Emperor to give up
the plan which had been adopted in France, and
merely fo give scientific instruction, not special
instruction m trades ?—Yes.

307. Are they not giving the thing up in Ger-
many too ; or rather, have they not actually given
it up in Germany —I am not aware; there are
some places in Germany where they promote a
special action for the purpose of benefitiny the
locality ; as, for instance, in the Hartz Mountains,

308, But I think the Chairman of this Com-
mittee has stated, in his letter on the subject, that
in Germany the idea is pretty nearly given up;
has he not ?—1I think so; my own impression is,
that at the present time you have a good 1llus-
tration of the effect of the State trying to make
manufacturers in what is going on at Sevres and
Meissen in Saxony. -My belief is that they ave
there below the chief manufacturers of other parts
of Europe.

309. Chairman.] When you say that you
would not teack a trade, you do not mean to say
that you would not give technical instruction at
all, do you ?—I would give technical instruction
in the sense of ter~hing the principles of the
various sciences applied to industry.

310. For instance, you would teach mechanical
drawing ?—Yes.

311. And mining?—Yes, but that is exceptional.

312. With regard to civil engineering, the
Government has agreed to contribute towards
the stipend of a Professor of Engineering at Edin~
burgh, and I believe it is also contributing

towards
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towards the stipend of a similar professor at
1 do not object 1o call that technical
instruction, and I think it a right thing; but I
would net teach China painting or specific de-
signing for manufactures or any actual trade.
1 do not think that the Government should under-

o
Glasgow ?

take to keep a workshop.

513. Lord Robert Montagu.] You would teach
the sciences which are applied to trades, but not
the trades te which the sciences are applied 7—

Just so.

314, Chairman.] 1 suppose you would teach
the sciences in their application to trades?—If I
were to say ves, without qualification, my answer

might be misundersteod.

315. Mr. Bruce.] Ata place like Oldham, me-
chanical drawing s no doubt a great deal more

=]

learnt than it is learat in places like the cotton

distriets, for instance ?—Doubtless.

316. There would always be a tendency in
each particular science school to learn those
gciences which were of immediate application to
the arts which were practised in the district ?—
Certainly ; take the case of calico printing ; you
might make a manager of a calico print-works a
good chemist and a good draftsman, and perhaps
if he also knew something of geometry it would
be so much the better, as well as if he knew a
little of mechanism; but to teach him all those
intimate details of practice which are involved in
the successful application of certain sciences to
calico printing would scem to be a‘most unwar-

rantable thing.

317. Chairman.] Quite inexpedient, and quite
impossible, you think?—Yes; and I think if the
State were to attempt it, it would be ignomi-

niously beuten.

318. Lord Robert Montagu.] Our object is to
cultivate the intelligence of the worker, and to

teach him natural laws?—Yes.

319. Chairman.] But do you not go beyond
that in teaching mechanical drawing?— No. That

is not a trade.

320. But to teach mechanicaldrawing is not to
It is a special

teach natural law, 1s it 7—No.
form of geometrical drawing.

321. Lord Robert Montagu.] But would not
the value of drawing consist in the education of
the eye, unless it were merely scientific drawing,
which would be the education of the eye combined
with scientific knowledge ?—Yes; I might here
read a passage from Lord Ross’s Commission, with
regard to that college in Ireland, which is, I be-
lieve, the best organised place of the kind in the
country: “We do not consider that the practical
applications of science to industry, or the arts
themselves, should be undertaken by the new
college of science, as a special part of its teaching ;

ge to impart a sound and
thorough knowledge of those branches of science
which may be so applicd, leaving it to the student
subsequently to specialize his knowledge, and
turn his attention in the direction he may find
most suitable; but practical subjects, when capable
of being rendered illustrative of scientific prin-
ciples, should in all cases be introduced in the

it3 aﬁn should rather

course of instruction,”

322. And that expresses your opinion, does it ?

~Fully.

323. Mr. Dizon.] Chemistry isappliedin vari-
in very
different ways; for instance, in Birmingham, Man-
chester, and further north, now; would you let the

ous centres of manufacturing industr

0.72.
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teaching be the same in every one of those
centres, or would you vary it so as to have a
special application to that branch in the science
of chemistry, which was acquired in that par-
ticular locality ?~—I think the utmost the State
could do, would be to teach broad principles; I
think it would he quite competent for each
Jocality to go into the more minute application of
those principles, and to afford specific instruction
according to its sense of the want of it. At
Owens College they have already a professor of
mechanics, but Manchester being a centre of
machinery of very various kinds, that is to say,
that there is tool-making there, locomotive making,
the making of weaving machinery; cach of those
different branches constitutes a specialty of its
own. 1t scems to me that the application of
the general principles of mechanism to cach spe-
cialty is the special business of the locality. I
do not think in « training school you could train
people for loom making, or locomotive making,
or the making of sugar refining machinery ; all
you can do is to teach what 1s at the base of
those different matters, and then each locality
must supply anything special, according to its
own views.

324. Chairman.] How would you teach me-
chanism without teaching the construction of
machinery >—You would teach the principles.
At South Xennington we have a set of models
illustrating the construction of buildings of all
kinds, and the principles of mechanism.

325. But those you would illustrate by their
application to special machines, would yeu not ?
-—~¥Vc should illustrate the broad principles.

326. Lord Robert Montagu.] You have been
asked some questions with regard to the ¢mploy-
ment of the Royal Engineers for the examina-
tions; that plan was adopted mercly as the
cheapest way of preventing undue grants of public
mouney, was it not >— Yes, certainly the cheapest
mode by which we could obtain scientific inspec-
tion.

327. Any other way of obtaining scientific
inspection, and preventing grants of the public
money from being wasted or misapplied, would
have been much more costly, would it?—Very
much more s0; in fact, you could hardly find a
numerous corps of scientific inspectors,-at pre-
sent, except in that particular body.

328. That was your only object in employing
them, was it not ?—Yes.

329. Your Board consistsof the Lord President,
the Vice President, or either of them separately ?
—Yes.

330. You, Mr. Macleod, Captain Donnelly, and
Mr. Redgrave always attend the Board ?—Yes,

331. When any question has arisen, you have
all, or some of you, investigated it, and reduced it
to its proper issue, and then that issue you lay
before the Board for its decision 7—Yes.

332. And when you find it necessary, you ob-
tain professional assistance in order to enable you
to arrive at the proper issue —Yes, in common-
place cases, such as the purchase of subjects, we
obtain professional assistance in the first instance ;
in more complicated cases the Lord President
takes the initiative, and directs what shall be done.

333. But when you lay a question before the
Board, you are always in a position to state the
views which are entertained on the one side or
the other of the question >—I always endeavour
to obtain whatever information I can.

C 334. And
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334. And if that information does not seem to
be sufficient, the Board order a further investi-
gation, or employ professional assistance !—In-
variably.

385. So that unity is maintained, although the
questions arc more thoroughly investigated than
they would be if there were a council or board
of ¢xaminers to decide uvon them ?—I think that
the organisation of South Kensington ensures the
highest amount of Parliamentary responsibility
and the greatest promptitude of action, and, in all
cases where a council is required, it is obtained
to the full extent. I cannot conceive any
piece of organisation better adapted for its pur-
pose.

336. Chairman.] Ave you acquainted with any
other organisation for scientific instruction of
which professors of science do not form a per-
manent and necessary part’—As I understand
it, the professional examiners at South Kensington
are permanent. I do not know in what sense
you could make them more permanent.

337. Could you not make them more permanent
in this sense ; can you conceive your 25 illustrious
men sitting regularly as a board?—I think it
would be a great interruption to pubhc business,
and incur a great cost, to keep 25 illustrious men
sitting there every week.

338. But could you not at least conceive a
selection from the 25 illustrious men sitting once
in three months >—They do, and still oftener.

339. Lord Robert Montagu.] Are notthe Lord
President, the Vice President, and the persons
whom T have mentioned, a permanent committee ?
—Yes, I am neither scientific nor artistic; my
business is simply to carry out to the best of my
abilitv the orders of my superiors; if I am sup-
posed to represent anything, it is common sense;
that is all that I affect. With respect to science,
I do not think Captain Donnelly affects to be an
Admirable Crichton ; he simply happens to have
undergone a scientific course of instruction, and
from a general point of view he knows something
of science, but he would hardly affect, for in-
stance, to pass judgment on a difficult question in
chemistry; he would rather referit to Dr. Frank-
land, or to Dr. Hofmann. With regard to art,
Mr. Redgrave is undoubtedly a man of consi-
derable judgment and eminence; he is a Royal
Academician, and in almost all eases of the doc-
trine of art, his opinion is about the best that could
possibly beobtained. He cornes to the board when-
ever he is summoned. If it were proposed, along
with the present action of the department, to con-
stitute a board of illustrious men to sit every now
and then, unless there were some specific work to
be done, I think you would be creating a costly
impediment to public business.

340. Chairmar.] What is the precise office of
Mr. Redgrave ?—He is Inspector General for
Art.

341. Is there any gentleman who holds a similar
position with regard to science?—No; and there
could not be with any advantage, because science
consists of at least 25 different subjects, while art
is but painting, drawing, and modelling,

342. But it is usual, is it not, that there should
be a director of a science school 7—If you wish to
create a science school, unquestionably you must
have a director, but the executive and the council
necessary for the carrying on a scientific teaching
establishment are two dig‘erent things.
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313. Take the University of London, which is
not a science school, but is very analogous to the
science branch of the Science and Art Depart~
aent ; has not that a scientific chief ?-—x think
not; it has a secretary and a senate, and so have
we a secretary and a senate, if you like to call our
body of professors by that name.

344. But is there any analogy between your
body of examiners and the senate of the univer-
sity ?—A precise analogy, I think.

345. But your professors are not a consulta-
tive body ?—1I should call them so.

346. But at all events they are not constituted
as a consultative body, are they ?—They are used
as a consultative body ; I think there are fre-
quent occasions when a consultative body is of
the highest importance, and the practice of
the department has been ad hoc to create- a
consultative body always whenever it was
required. )

347. Mr. Bruce.] Your system enables you to
select, for purposes of consultation, the men who
are most immediately capable of giving you ad-
vice upon the matter in hand ?—Yes.

348. I you had, on the other hand,a fixed
body, it might not include the very men whom
you wished most to consult?—xactly; in the
case of the College of Science, that being a very
difficult thing to attempt to organise, the follow-
ing gentlemen were constituted a commission:
« Lord Rosse, Lord Talbot de Malahide, Dr. W,
B. Carpenter, Dr. B. M. Cowie, Mr. John Fow-
ler, President of the Civil Engineers, Dr. E.
Frankland, Mr. W. H. Gregory, M.P., Colonel
H. D. Harness, R.E., Dr, AW, Hofmann, Pro-
fessor Thomas H. Huxley, Dr. J. Beete Jukes,
Sir Robert Kane, Mr. Myles O'Reilly, a. p., Dr.
Lyon Playfair, Lieutenant General E. Sabine,
R.A., Professor Warrington W. Smith, Professor
William K. Sullivan, Professor John Tyndall,
Captain J. F. D. Donnelly, ®.E.,” whoalso acted
as secretary.

349. Lord Robert Montagu.] Since the system
of payment for results has been introduced, and
the angmentation grant or payment on certificates
has been abolished, have you observed any
tendency on thc part of the teachers to pay
attention to the middle classes who pay them for
the instruction, to the neglect of the poorer
classes ?—1I think in the schools of art, yes; I am
inclined to think the more open system that was
adopted three years ago has had rather a mis-
chievous tendency, by making it the interest of
the teachers to get all they could out of the middle
classes.

350. Has it had a tendency to make us mise
the mark, and fall short of the end which the
department has always put before it, namely, the
teaching of the poor?—1I think, until lately, the
Minutes arising out of the last Committee have
been rather disadvantageous to the schools of art.

351, That does not apply, does it, to the
schools of science, because the teachers in the
schools of science have not to be certificated ?—
I should not say that, in the case of science, the
middle and upper classes bave had a preference
given to them, or that the work was not dome
with perfect equity between both parties; in the
case of art, undoubtedly, the middle classes want
what we consider m:ger an improper mode of
teaching. They like to have it very rapid and
very loose; they do not like to be pulled up
strictly 10 the test of accuracy, and as a teacher

has
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has to depend on them to a considerable extent 362. Lord Robert Montagn.” You have been  H. Cole,
for his income, he does a good many things which asked some questions with regard to the relative  Esq., ¢.5.,
he would not be permitted to do to artizans. difficulty of different subjectsin scientific instrue- and

352. Mr. Potter.] The department has ad- tion; the ratio of failures in the different subjects  Captain
vanced the rate of the emoluments, and is ad- taught would depend rather on the standard Donnelly,

vancing the rate of ¢oluments, to the masters adopted in the examination papers, would it not? R.E.

every vear since the (‘ommittee of 1864, I be- --%es. N , '—"'".!

lieve 7—It has advanced them, and is advancing 363. So that by making them in each case I:zSAng

them. easier or more difficult, you might make the ratio ’
353. Sir Charles Lanyon.] With regard to the of failures the same in every subject ?—Yes.

pavments to masters, what regulates the number 364. And therefore no argument can be drawn

of schools in any given locality ?—The locality from that ratio of failures, can there?—Not
itself, unless the locality wanted a grant in aid of much.

the building;_there wou.d be only one building 365. If you have payments for results, it must
grant for the locality ; but in the case of the be pretty well the same throughout; we cannot
science classes in Birmingham, there are five or make a larger payment for some subjects than
six of the schools themselves which make their for others, can we ?—No; I think that would be

own arrangements for holding their examina- inexpedient.

tions, and they are themselves the judges whe- 366. You stated that art schools could obtain
ther they will teach and hold the examination building grants, while science schools cannot ob-
or not. tain building grants; can you recall to memory

354. Do you not think that it would be more a deputation which was introduced to me by the
desirable in those localities to limit those schools, honourable Member for Lambeth (Mr. Hughes),
so that you would insure a better class of masters among whom Professor Maurice appeared, which
and a greater amount of competition. I seethere had reference to the Working Men’s College in
are no fewer than 12 schools in Belfast ?—As far London ?—Yes.
as we dare exercise any kind of despotic action, 367. Do you remember that that deputation
we are going on the plan of trying to reduce the were told that they might receive 500 /. as= build-
centres in Belfast; the inspector is going to 1ng grant?—Yes.

Belfast to try and induce them to get into some 368. And are you aware that, nevertheless, in
plan of more consolidated action if possible. that college it was chiefly science that was

355. Does it not strike you with respect to the taught ?—1I was not aware whether science was
emoluments to be derived by the teachers, that chiefly taught there.
the more the schools are limited, the better the 369. They obtained the grant because art was
class of teachers you will get, and the more com- taught also, did they not ?—7They might obtain
petition ; and that as your scholarships are limited the grant provided they conformed to the condi-
to schools in which there are only 100 scholars, tions of the Art Directory.
you do not give the best opportunity of obtaining 370. Their teaching science in that college
the scholarships in those schools which are so does not preclude their obtaining the grant as an
divided ?—With regard to the scholarships the art school >—Certainly not.
limit is under 100. 371. So that any other “college might in the

356. Mr. Bruce.] But there would be two for same way obtain a grant, although it chiefly
101 ?—Yes, that would be so, but the general taught science —Yes; there is one case where a
answer to the question of the honourable mem- school was established specially as a science school,
ber is. I thiok, that the localities are the judges 8nd performed all the necessary conditions in
of their own affairs. order to obtain the grant of 500 L for an art school,

357. Sir Charles Lanyon.] But do you not but to this day they have not established a proper
think that there might be some supervision with 27 E(.:)ho%ll. Iv v the build; _
regard to the number of schools ?—(Captain Don- 872. 1he only }realso'xi why the bui 1lng gt a;]t
nelly.) In elementary instruction it would not be (97 & SCience SCH00L 13 not mentioned in the

possible. If the teachers of clementary schools Directory is this, that any locality will serve for

chose to teach science in the evening, it would ® ¢lass in science teaching, while any locality

v h 2 v
be very hard to say that they should not do it. will not Sorve for art teaching ?—Yes.
) 7 R 373. We do not wish to preclude science from
358. Mr. Bruce.] But that limitation could

A, Cot those advantages which are given to art, but we
very well be upplied in the case of a building 40w them to obtaina grant for teaching science
grant being asked for, could it not ?—Yes.

1 if they also teach a little art ?—Yes.

359, But as you pay for the results, you are 4. Chair S locali )
bound to pay fgr them wherever thejy are pro- 37 4'f airman.] Suppose ';) ocality w ere to
duced —Yes, that is the principle. apply for a grant as an art school, and w ere to

360. And to adopt the suggestion of limiting send you up a plan showing a chemical laboratory
the number of schools would be a departurz as part of the building ; would you sanction a grant
from the principle on which your institution is I regpecNt of the space occupied by that labora-
founded ?—Yes. tozy ‘5—M0. Bruce] Y 4 be bound

: , : 75, Mr. Bruce.| You would be bound to sce
th:f 1lt rx?ighf?;x;céa:yloyzgeg(ias}sozf nf;:hh;;f that the building fulfilled all the requirements of
if in all large towns the schools were limited P— 2 g:??d art school ?—Yes. ) )
(Mr. Cole.) If Belfast itself is not sufficiently alive ~ 376. But they could not obtain the public
to its own interest to make one or two substantial ~money for the space occupied by the laboratory?
places where it may kave the best poesible in- —Just go.
struction, and therefore of necessity compete with ~ 377. Mr, Gregory.] Have you anything like
aay smaller schools, it would be utterly impossible an annual meeting of a scientific'council in your
for the department to do it for them. department, to make general suggestions and re-

0.72. c2 view
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view the whole system of scientific education
which has been pursued ?—(Captain Donnelly.)
There has never been a fixed day appointed for it,
but 1 think there has been a meeting of the whole
body, generaliy at least once a vear.  On varieus
occasions the whole svstem of examination and
other general questions have been brought before
the body.

378. But there has been no actual fixed day
for the meeting ?—No; the meeting has taken
place when the ocegsion forit has arisen: but there
15 no fixed day for such a meeting.

379. Do vou not think it would be an ad-
visable thing if the principle were adopted, of
having a meeting on a fixed day 7—1f there is a
suggestion of any kind to be made, the examiner
pitts it in when he makes his report on the exami-
nation, and 1f any general question arose there
would be a meeting of all the examiners; I
think the examiners would all sy, if' they were
asked, that whenever they have had any particular
views to put forward, they have always had an
opportunity of discussing them.

380. Mr. Lowther.] With regard to these cer-
iificated  teachers, who, you sav, leave their
classes; are there no means of engaging them for
certain specified times ¥—The locality may engage
them for a cerrain number of years, if they please;
but the department has no contrel over that.

381. Do veu think the teachers themselves
would like 1o agree to such a thing ?—It would
be entirely a question for the locality to make it
worth their while; the Science and Art Depart-
ment simply pays on the results of each year’s
work.

382. Mr. Bruce.] Do you think that the success
of the science schools suffers from the want of
good clementary education being continued for a
sufficient length of time ?—(Mr. Cole.) 1 have no
doubt whatever, that if the elementary education
were better than 1t is, the science schiools would
be much increased in numbers, and much better
attended ; therefore I sav that science has not
prospered as much as it would have done if the
clementary education had been better.

383. You have no means of acquainting the
Committee with the length of time for which the
pupils of the sclence classes attend those classes?
—{Captain Donnelly.} I think we could show
from the day-book.

384. I dare say you are aware that, from time to
time, the Department of Whitehall publishes a
statement showing how long the scholars have
remained at the schools ? —1Ve have not gone into
any inquiry of that kind; what we could tell
would be the number of lessons that each of the
students had received during the year.

385. But you could not say for how many suc-
cessive years the students have remained at the
school 7—We could fish it out with some trouble.

386. Are you able to say that any particular
number of students have received the substantial
scientific edutation befitting an intelligent man of
the class we have in our eve, at any of those
night schools?—There have been many people
who have competed for the Royal Exhibition at
Jermyn-street and the College of Sciences in
Ireland, who have obtained their information en-
tirely in the night schools, and they have done
exceedingly well in a number of subjects,

387. You think, then, that there is evidence that
a considerable number of persons of the artizan
classeshave obtained at the night schools theamount
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of information which I have referred to?—1I think
so. (Mr. Cole.) I could perhaps answer your ques-
tion thus: You are aware that Mr. Whitworth is
proposing to establish some scholarships of 1007,
a year, and that he proposes, by means of those
scholarships, to promote proficiencr in mechanical
science, which he says shall be tested by the hand
power of the handicraftsman and the theoretical
power of the scholar.  He, [ believe, is going to
make it essential that both these qualifications
shall be necessary for a person who obtains a
scholarship, that equal importance shall be given
to perfect workmanship and to complete theory,
so as to handicap each party fairlv. Now,
if I have any apprehension at all with regard to
the working of that scheme, it is this;—my pre-
sent impression is that the 10 first scholarships
will be taken by handicraftsmen who have got a
little theory, rather than hy theoretical men who
have got a little handicraft. I have been looking
into the return of students who have suceceded,
and I am surprised to find so many artizans who
have been earning their daily bread, who have
qualified in a number of the subjects which Mr.
Whitworth is likely to insist upon his candidates
being examined in. I have in my eye, while 1 am
speaking, a cabinet-maker who is of such an age
as to be earning his living. 1 have no doubt that
he has attended only night classes, and we are
assuming him to be a good cabinet-maker. He
has qualified in mathematics, mechanical drawing,
geometrical drawing, mechanics, and physics. 1
do not know how long he has been going on with
his studies, but when I look at facts hike these, my
expectation certainly is that the artizan will run
away with these scholarships.

388. Do you nos think that the effect of the
condition attached by Mr. Whitworth will be
verv much practically to limit the benefit of his
scheme to working men; is not, in fact, the
number of men belonging to the casier classes who
arce theoretically advanced in science, and who
can also manage an axe or some finer tool, very
small ?—I should think so.

389. Would not, therefore, the effect be to
limit the benefit of Mr. Whitworth’s endowment
almost entirely to the working classes ?—1He is
about to take some trouble in order to eudeavour
to bring the thing fairly before all classes; my
impression 13, however, that for those 100/
scholarships, the man of the hand is more likely
to win than the man of brains. ’

390. Will not the effect be, that the men of
brains, whom we are so anxious to have as the
future instructors of the country, will-be almost
entirely excluded ?—Theman of the hand would
be alsoa man of brains, as far as our night classes
could make him cne.

391. But the effect of the condition would
surely be very much to exclude men who were
net also handicraftsmen?—I am in hopes ulti-
mately not.

392. Chairman (to Captain Donnelly).] You
stated that a great many artizans had taken
scholarships in the higher schools ; can you give
approximately the number of those artizans?—
There are three to each of those places annually ;
three to the College of Science in Ireland, and
three to J ermyn-street, tenable each of them for
three years. The following candidates obtained
the Royal Bxhibitions in 1867 :—To the Royal
School of Mines : Wm. Garnett, aged 16, father

a commercial



