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a) Schemes before 1859
i) The basic difficulties

Playfair's difficulties in developing a system of instruction in Science
which would parallel the provisions made for Art instruction were three=fold.
First, he had to deal with a metropolitan establishment, on the staff of which
he had served, which was headed by a strong=minded Director who had initially
been his patron,but who came to resent what he regarded as interference. The
problems of working with de la Beche and, later, Murchison, added to Playfair's
difficulties with his political chiefs, and they were to affect his whole policy
for the development of Science facilities, which was based on a strong and co-
operative Central Institution. They must, therefore,be briefly alluded to from
time to time in this section.

Secondly, Playfair, unlike Cole, had no real provincial foundation on

which to build, "”The Department found much prepared (in Art) and a feeling for

it already created in the public mindl! Science had '"many difficulties to
1

surmount and much to organise'", he could rightly say. Thirdly, Playfair had
to develop a demand for Science teaching in a society where it was not by any

means appreciated as necessary, where the teachers to give the instruction did

not exist, and where the basic primary educationy, on which a secondary structure

could be erected, was deficient.

When, in the third year of the Departmentts

existencey the services of a teacher of Chemistry were offered to "middle-class
and grammar schools! in the London area, there was not a single reply.2 The
limited facilities for science instruction in the middle years of the nineteenth
century have been detailed.3 "Try Oxford and Cambridge as we might, they will
never become places for industrial education, which is our present object",

the Consort's Secretary believed at the time the Department was created.&

ii) A separate organisational scheme
Cole's original plan appears to have envisaged provincial schools which

would combine facilities for Science and Art instruction,5 and in Playfair's

dealings with de la Beche,he too would seem to have been thinking along these

6
lines, In February 1853, however, both officials "agreed that no professions

should be made in teaching science in district schools".7 The scientific

Address at the Peoplet's College, Sheffield, 25 October 1853
SeCeS.1s Ae 82&1& (JOCO BUCRmaBter)
Chapter I Section (e)

1
2
3
4 MS letter Grey to Cole 2 February 1853
5
6
7

Address of November 1852

MS letter Playfair to de la Beche 20 August 1851
Cole MS Diary 10 February 1853
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instruction which was given developed, therefore, in separate institutions,
probably because it had to be given where demand arose. Such a demand did not
necessarily coincide with that for instruction in Art. A few institutions
were already in existence, and in other areas, teachers with some scientific
training could be induced to co~operate with the Department. "Science has
not yet exercised its full influence on your district because there has not yet
existed a race of men to translate its abstractions into your utilities",

Playfair told an un-named pottery manufacturer in the first months of the new

Department's existence. "It is important that your artisans should have a

practical acquaintance with Chemistry", he went on. fkhy should you not have a

School of Industrial Knowledge instead of Art only?'". He ended by offering to

prepare a plan for :lnsi:ruci::icm...1 He would thus appear still to have been

considering a "combined operation'!, but such Schools did not originally develop.

iii) A meagre response

While there may have been no stryucture, there was some provincial demand.

Birm:lngha.m.2 Bristol,3 the Potteries and Newcastle--cm--‘]l?nell authorities all

asked to be f'connected with the Central School', A few Schools in connection

with the Department were founded,5 and science drawings were added to the

diagrams which it would supply.G

Florence Nightingale7 and the King of S:lama).

(These found illustrious subscribers in

Yet in successive years Playfair

had to admit that there were "only one or two Schools"9 and that "growth will

10
be comparatively slow!l, Attempting to inspire provincial enthusiasm was

"dreary and weary work' , said Playfair later., "There was little response ...

my voice sounded to myself as the voice of one preaching in.the wilderness".u

18560 saw renewals of proposals for Science instruction. There was a long

discussion with their host, Lord Ashburton, about a proposed House of Lords

Committee '""to do something for Science",when both Cole and Playfair spent a

12

weekend in Hampshire. Playfair, however, asked Cole to delay the appointment

1 Draft MS letter by Playfair, no addressee, 17 June 1853 (Cole Correspondence)
2 D.S.A. 1st Report 398-401

& Ath. 26 February 1853

5 D.S.A. 1at Report XXX=XxXX1

6 DeS.Ae 2nd Report ix and 1&"15

7 MS.M 5.54

8 MS.M 5.55

9 D.S.A. 2nd Report XXV

10 DeS.A. 3rd REEOrt xxiv

11

Wemyss Reid op. cit. 152
12 Cole MS Diary 12 January 1856
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of such a Committee.1 This could have been because he felt that there was 80

little progress to report, or it may have been due to his desire to await the
results of reorganisation under the Lord President. Proposals by Heywood for

a Commons Select Committee to enquire into science instruction were also

deferreds Such an enquiry would be "vague and indefinite", said Stanley, the

President of the Board of Trade, and Palmerston, the Premier, doubted the
practical results. Heywood promised to return to the matter in the next

gession, but nothing more was heard of such a scheme for another decade.2 When
the Department was united with the Education Department under the Lord

President, Playfair returned to a previous theme, that there was a need ""first

to infuse Science into primary education",3 and, in doubting any real progress

so long as the primary schools were '"too far apart from the secondary schools',

he urged a concentration in the primary field on the "sciences of observation"

(Zoology, botany and physiology”) both in schools and Training Colleges.&

Despite his relative hopelessness at the time of his greatest troubles

with the Central School, which caused him to hint at inevitable failure in a

letter to the Consort's Secretary,5 Playfair continued to plead for increased

science instruction. This would, he argued, "prepare the working classes for a

more intelligent appreciation of the principles of their employment'.'6 and he

urged the creation of local Mining Schools as "feeders" for the Central School,

which, he argued, would not flourish until they existed.7 However, he seems

to have done nothing about a Science Directory which would list the subjects

offered and the aid which would be given, when this was suggested to him by

8
Coleo. In his last year with the Department, he could report that he had

visited each of the existing Schools twice in the course of the year and

conducted examinations. (This reveals that, despite Cole's title of

Inspector General, Playfair continued to exercise "inspectorial" functions.)

He could, however, see no speedy praspect of self suppo.rt.9 He appears to have

felt that he had achieved little in his five years of endeavour, and his dis-

illusion in the face of general and specific difficulties, as has been recorded,

led to his partial, and eventually complete, withdrawal from the affairs of the

MS letter Playfair to Cole 12 January 1856
Hd. CXLII (1856) 1263-1273

D.S.A. 1st Report xxxi
D.S.A. 4th Report xxxi - xxxii
MS letter Playfair to Phipps 13 July 1853 (Chapter VII Section

i
Engr. 2 May 1856 (Speech at Bristol) ( )(aﬂ

Address on "Science instruction in connection with the Department™n.d. 1857

Cole MS Diary 16 February 1857

1
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3
b
D
6
7
8
9 DeSeAe ith Reeort o2
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Department. His achievement may conveniently be summarised with reference

to the four main types of Science institution which developed in these years.

b) Provincial institutions in the early days

i) Trade Schools

Trade Schools! had existed for some years as institutions in which

trades such as shoe-making and repairing, and sewing were taught, usually to

pauper children., The title was suggested as an alternative to "Schools of

Industrial Knowledge!', #'with interest, not discipline, as their motive!", by

the Consort.2 Playfair did not like the title.3 The public, however, liked

the name, and "'calls them Trade Schools'". They were schools where boys were

prepared for apprenticeships, by the study of subjects such as Chemistry,

Mechanical Drawing and Mathematics, although trades as such were not taught.

Schools were started as Wandsworth, Blackwall and Bristol.z* The first two

had perished by 1859, because they could not remain solvent, and the Bristol
School would have vanished too, unless the Department, contrary to its public

policy, had not made direct grants in aid of the teachers! salarys and in aid

6

\
of equipment, With the encouragement of Canon Moseley7 the Bristol School

eventually had a long and successful history under the Department. These
Schools owed their origin to Playfair's interest and Cole's advice, although

the latter stressed that they needed secure foundations and disclaimed any

personal responsibility.a

ii) Mining Schools

Mining Schools were initially proposed by W. Warrington smythy of the

School of Mines, with those of Silesia and Prussia as examples.g Early but

unsuccessful attempts were made by the Department to raise them in C.czcrrnwaxllq..10

A successful School at Wigan was seen by Playfair as ''the best means of

implanting a taste for Science".11 Local coalowners subsidised the School,

and the master received an additional £30 salary for teaching Science in the
local National School..12

Chapter II Section (b) (ii)
Cole MS Diary 30 January 1853

Ibid. 10 February 1853 and D.S.A. 1st Report xxxi

D.S.Ae 3rd Report xxvi-xxviii
SeCoeSele Ao A (J.C.Buclcmaster) and MS.M 12.147
MS.M 5,6

Biographical Appendix

Cole MS Diary 23 January 1856

D.S.As 1st Report 417

10 Ibid. xxxii

11 Engr. 6 August 1858

12 DiS.A- éth ReEDrt 20
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iii) Navigation Schools

Two Navigation Schools, at Liverpool and in London, were taken over from
the Marine Department of the Board of Trade at the Department's inception. It

was proposed to extend this kind of School to all the principal seaports,with

the teachers graduating from the Royal Naval School, Greenwich, and taking a

further course at Jermyn Street.1 The primary purpose of these schools was

to prepare boys for the Merchant Navy, and they had another function, in helping

adults to .study, in broken periods ashore, for Board of Trade Certificates.
Many of the pupils, however, "lacked the four rules, or are illiterate".z When
the Department came under the Lord President, the supervision of professional
subjects such as Navigation remained with the Board of Trade. In 1858, a

Naval Officer, Captain Ryder, was appointed to carry out a Special Inquiry into
their organisation.3 In his Report, he came out strongly for payment on
results, using the phrase and going into very fine details of a scheme of

operation. (His use of the phrase Mefficiency as their first object, and
economy as their second," is Lowe of 1862 writ early.h) The Schools are
important because of the ''carry over! of certain subjects taught there in to the

organised scheme for science teaching which developed after Playfair's

departure.

iv) Science Schools

Some attempt was made to develop "Science Schools" where "instruction in

scientific principles ... with no direct comnection with special trades or

industries', would be given, A "Draft for Science Schools!" laid down conditions

for their formation in 1857, Local Committees were to be formed, and they

had to declare that students had passed examinations in basic subjects before

admission and that the master was not employed in Primary Education, before

the Department would assist with prizes, Exhibitions and payments on masters?
>

certificates.

v) The arrangements for aid
The financial arrangements for the Schools of Art are fully detailed in

the Reports. The position is much less clear for the Science schools, which

developed so slowly. Annual payments on their certificates were made to the

few teachers who attended full-time courses at Jermyn Street.6 tSomething

D.SIA. 1st ReEOrt uﬁ:f. and ix

1
2 DOSOA. r'd Report xxv
i MSeM 9,48
DeSeA. 5th Report 143~161
g Draft Form 205 (MS.M 8¢21)

MSeM 5.25, 5.60, 5:97, 5.157



like an analogous system to Art was attempted in one or two places, either by
paying an absolute salary to the teacher or guaranteeing his income', said
Cole later. He added that there was some form of capitation payment, too,
1
and agreed that f"there was great variety'.
The slow growth of Science institutions before 1860 was due, as has been
suggestedy, to the lack of real demand. The middle class fees which supported

the Art classes werenot forthcoming, the need was not seen by manufacturers or

many artisansy and the deficiencies in primary instréction were great.

c¢) The Science Subjects: general development
i) Major divisions

The five subjects of the 1859 scheme, on which aid would be offered.a had
grown, by a process of sub-division and accretion, to 17 by 18632 and to 23 by
18701: With further additions, deletions, and amendments, the total number of
subjects remained at approximately that figure for the rest of the century.

As the diagram on the next page shows, tﬁére'werenineqmain.divisions, although
the Department at no time referred to them as such.

It could be argued that the five divisions of the original concept
represented a rational approach to the basic problem of aiding subjects whose
study would have eventual applications to industry, in the widest sense., The

next major addition of a group of subjects, Mathematics, the ¥Navigation

subjects, and Physical Geography, in 1864,5‘was designed to encourage their

study in the Navigation Schools. The first and last of these subjects, however,

rapidly become popular because they could be so closely linked in evening

classes with work done in day*elementary'schools, and they assumed an importance

which was not originally intended. The group, in effect, added three more

"divisions!: the last of these, Geography, underwent considerable modification,

as will be shown. The last additional subject to form a division of its own

was Principles of Agriculture: Hygiene, it could be argued, formed a part of

the "Natural History" division.,

ii) A "mew" subject: Physiography

The very rapid rise in the examination entries for Physical Geography6

led to its elimination from the Directory, since it could be argued that it was

SeCeSeIe AAe 41 and 44

D.S.A. 6th Report 13

DeS.As 11th Report 16
D.S.A. 17th Report 114-131

D-S.Ai 12th R@Eort 1
Table XIV A
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really a subject for "basic" rather than "industrial" study. The Department

1 .
gave two years warning of the change. (There was a temporary decline 1in

overall numbers as a result.z) In its place was put "Physiography' which was

"a new science of the Departmentt'!s own which it has taken upon itself to
inventl'3 (A further reason for change was that many pupil teachers were
earning grants én Physical Geography from both Departments, It was given up
by the Department). The 'mew!" subject was "etymologically concerned with the
whole of Nature', Its invention was, in R.H.Gregory's opinion, wrongly
attributed to Huxley, who "added some elementary information about the Earth's

movement and the Sun's construction to some lectures ... and printed the

resultant work as -‘Physiography'l. The syllabus was in fact drawn up by
Lockyer, while the credit for its inventionwas later claimed for Linnaeusq5
It appears to have been an attempt to combine the elements of a number of
natural and physical sciences into a study of their influences on the shaping
of the environment, and it could thus be seen as a t'scientific" study which
could have f'theoretical! value.

While the Athenaeum found Huxleyt!'s text-book to contain the fundamental

truths of Natural Scienceﬂﬁ.the Engineer found it '"too general in its

applications and too capable of the cram which he deplorea".7 Ansted, who

had been the Examiner in Physical Geography, published his own book on the

8

subjecte. An HeMeIs believed it to be "an excellent subject if well defined"?

and it soon rivalled its predecessor in popularity. However, Ymany ignore

the astronomical aspects, and place reliance on merely expanding the elementary

school teaching in Physical Geography', the Examiners reported in 1889.10 In

1892, the standard of examination was raiaed,11 and "sweeping changes" were

made in 1896 when a year's laboratory study of the elements of the natural

sciences was added to the syllabus.12 It was still felt, however, that the

subject had M"acquired the name ... without acquiring a breadth of view".13

Advertisements and reviews in Nature show that text-books continued to be

L Y

D.S.A. 24th Regort 1
D.S.A. 25th Report 8
Engre. 15 June 1877
Nat. 27 December 1900

Ibide 3 January 1901 (H.R.Mill)
Ath. 3 January 1878

Nat. 26 September 1878

ReCoTeI. Ae 3517 (Sharpe)

10 DeS.Ae 37th Report 211 (Judd and Lockyer)
11 Nat. 24 November 1892

12 Ibid. 24 December 1896 and Engr. 22 April 1898
13 Nati. 27 December 1900 (R.H. Gregory)
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published until the First World War., It is a "subject" which few remember
today, and as a synthesizing force it would appear to have met with little

success, but in the last year of the Department's existence it had become the

1
second most popular subject for examination.

iii) Other '"new!" subjects: Agriculture and Hygiene

As a result of memorials from Agricultural Societies and other organisa-
tions, the Department added "Principles of Agriculture! to the list of subjects
in 1876.2 Returns show that entries for the subject developed from very
small beginnings, with a preponderance of classes in ]Zreland,3 to the point
where it became a very popular subject indeed, with the reputation of being
easy to passe It was introduced in a direct attempt to influence an industry
which was in decline, and provides an example of the very harrow dividing line
between "abstract" and technological subjects, although Donnelly later argued
that it was t'the Art and not the practice! which was e‘xamined.& In 1884, as

has been recorded , it was specifically excluded as a subject of study in

areas where it was "manifestly inappropriate and useless".s From 1888, the

standard of pass was raisedy, and certification that students presented for

examination would enter farming was insisted upcom..6 Entries showed a very

marked decline as a result.7

The last 'mew" subject to be introduced was ''Hygiene! in 1883.8 The

"laws of Health!" had first been recommended as a subject for encouragement in

9

1853 The introduction of the subject was welcomed by Nad:ure.-..10 It rapidly

gained in popularity, and by the end of the century occupied a place just one

third of the way down the list of subjects in popu].ar:i.t,y«.11

iv) Relative importance of the ""divisions!

When entries for individual subjects for the lastfive years of the

Department's existence are calculated,12 it can be seen that one subject,

Table XIV A

DeSeAe 23rd Report 2

D.S.A. 2hth Report 153 January 1877: 89 classes, 55% in Ireland
26th Report 184-257 " 1879: 146 L 76% '

27th Report 134-213 " 18801 246 " Goy m
28th Report 189-259 " 1881: 354 " L8y, "

29th Report 184-258 t 1882: 347 " 42% 1
R.C.T.I. A. 2845
DeSeAe 32nd Report 2
DeSeA. 33th Report ix and 1
Table XIV A
DeSeAe 31st Report 2

DeSeAe 1st Reeort 438
11 Table XIV A
12 Table XIV B

\V_ B
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Mathematics, which forms a "division" of its own, was most popular. The
"Mining and "Navigation" divisions, which might be seen as those wiith« the
most direct applications, were considerably below the other divisions in
popularitye. aAgriculturet',as has been recorded, was in a general decline,
while the "Natural History! group, helped considerably by the addition of
Hygiene, came just behind the last three divisions of Chemistry, Physics and
#Building® which were of roughly equal importancei As will be recorded,

the Department argued that the study of all subjects had equal value for

eventual "industrialf applications.1

d) The machinery of payments on results in Science

i) The general principles

'We give no instruction in Chemistry but we give bonuses to induce
people to learn Chemistry ... once certified,(teachers) go and secure a living
where they please ... once the Local Committee certifies that a certain number
of lessons has been given!, said Cole in describing the basis of the Bystem.z
iThe Department ¢.. is merely an organising body ... teachers receive payments

on the success of their results!, explained J.C.Buckmaster.3 "The whole

system in fact hinges on examinations!, acknowledged Dt;mnelly..ﬁl‘E An experi-

mental approachy with 'slow and gradual growth?!,was stressed.s The great

appeal of the system to the officials was that standards of examination could

be adjusted and payments could be regulated so that expenditure could be

controlled. When Granville objected to a payment of £256 in one year $0 a

teacher, a Minute was drafted and published which subjected payments in excess

of £60 in future to proportional reductions.6 A higher standard of marking

was recommended by Donnelly,in 1864,!"to keep payments down.7 The salutary

effects of these controls were quoted: there had been an increase in the

nhumbers of schools, teachers and students, but a reduction in total payments

of £160 in 1863-1864.°

Section (g)

SeCeS.Ae AA.295 and 583
Bre Assn. 1862 Report
D.S.A. 18th Report &85

DeS.A. 7th Report 27-37 and 8th Report 27

Cole MS Diary 17 August and 29 August 1863, D.S.A.11th Report vi and 1
MS.M 18,132

DeSeAe 12th Report 7
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ii) Specific applications

vamounts are liable to be decreased and even finally withdrawn',

teachers and Committees were warned in 1865, presumably as a result of the
1
outcry raised against the Art regulations of the previous year. Since 'some

students were attempting papers beyond their knowledge', a division into

Elementary and Advanced papers was introduced in that year.z Standards of

papers were increased the following year, ostehsibly to reduce this feature
still further.3 The abolition of the special teachers' examination in 1866,

to ''reduce expense and inconvenience!', and the acceptance of a pass at first or

second class at Elementary or Advanced level in any paper as a qualification

t0 earn payments on results of teaching in that subject%causedmuch+oppoaition.
as*will'berecorded.s More detailed syllabuses were printed from 1868 'to

pre¥ent vague and desultory"work.".6

A limitation of £15 on payments on individual students was introduced in

1868.7 The growing demand for technical instruction, and the need for more
tadvanced" work, caused a reduction in ""classes" from five to three, with £2
and £1 as payments,in place of five classes which had "paid" £5 to £1,%to

reduce the payments for elementary work ... to the lowest point compatible

8

with efficient and wholesome stimulust, While the Department claimed that

these changes were ''generally admitted to be judicious"?,there was an outcry

from teachers which threatened to equal the reaction shown by the Art teachers

to the introduction of their new regulations in 1864, as will be recorded

10
latere. Donnelly referred to "a check for a time in the rapid increase of

classes", but he expected a recovery, which came, "if no further serious

modification is made for some years", and referred to "an absurd report that ...

papers had been returned to examiners with instructions to reduce by £30,000“.11

Extra payments an students who answered questions in Chemistry which

required "practical knowledge!" were used to encourage suchuwonk,iz and there

was a threat that general payments would be reduced unless fees were charged to

DeS.Ae 13th Report 12
Ibid. L6

D.Se.Aes 14th Report 7
D.SeA. 15th Report vii

Chapter XI Section (B)(b)(ii)

DeSeAe 16th Report vii
Ibid, 3.7

DeSeAe 17th Raeort 1 and 46
D.S.As 18th Report ix

10 Chapter XI Section (B)(g)(ii)
11 D.S.A. 19th RBEOPt 25

12 D.S.A. 18th Report 24
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1

all students 'as they would not value what was given bratuitously“. (This

was followed by a general reduction in the proportion of students who paid no

feesz)- A successful attempt was made to reduce "hopeless" entries,by a
regulation which reduced overall payments by 8Sixpence a paper where entrants

did not receive. 10% of the ma.rks...3 An attempt to encourage systematic study
4

by "grouped courses', met with less success initially, but "certificate

grabbing! was discouraged by a regulation limiting payment on any student to

five subjects in a year.s A threat of reduction on payments where returns

6

were delayed was also used to ensure their speedy transmission. There was
also a statement that aid would be reduced ''where subjects are taken up in a

desultory manner, and not as part of a continuous course".7

iii) The Departmental defence

"I am a very great believer in payment on results', Donnelly told the

Technical Instruction Commission. "Teaching is a drudgery'" he went on, and

to make a man's reward depend upon his exertions is an incentive you certainly

8

cannot dispense with', The Commission was concerned that there was no

differentiation between payments on Elementary and Advanced work, and recommended

that this should be introduced.9 The implication that teachers negkcted

Advanced work,;because it was not more attractive, was refuted by Donnelly,

who said that there was no evidence to support this, and, in stating that he

wvas against differential payments, reversed the position he had taken up soon

after the scheme's inception.lo

On the question of "“desultory!" work, he said

that the answer was 'not more restrictions ... the instant you make a rule to

meet some very minor evil, you have all kinds of memorials and questions in

1
the Hcmse...'f’:l Despite this statement, a regulation in 1882 limited payments on

any one student to three subjects in one year. It was carefully pointed out

that this would not apply until the next academic year, to still any criticisms

which might be expected. 12

Cole MS Diary 28, 29 and 30 December 1869, and

DeS.A. 18th Report 33, 48
Table XLII and R.C.S.I. AA. 6432, 6435 (Donnelly)
DeS.Ae 19th Report ix and 7

Ibide 25-27 and D.S.A. 20th Report 40
DeSeAe 20th Re Eort >3
D.S.Ae 18th Re Eﬂrt 20

DeSeAe 20th RﬁEort LO
R.C.T.Ie Ae 3573

Ibide I 518 (Second Report)
10 Section (g)(i)

11 R.C.T.I. AA. 28782888, 3578, 3599-3600
12 DeSeAe 30th Report 1
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' The presenting of children for examinations, which particularly involved

the "cram" which the Department deplored, was discouraged by a successive

1
raising of the "Standards" from which children in elementary schools could enter.

This led to a temporary decline in total numbersz*but it was hoped that it would

lead eventually to a higher level of qualification. It was later claimed that

this had proved to be "an effective check on cram.'.f3 Research showed that there
was a rapid rise in the percentage of passes up to the age of 20, with a
gradual fall from thence to 4O which, Donnelly argued, showed ''the perfect way

in which it has been systematised, since the examiners know nothing of the age

of the pupils'.‘ll=|r However, while still claiming in 1875 that "examinations may

be employed as a thoroughly dependable test of the work of instruction', it is

significant that he added that other criteria, particularly the teacher's

training and the Inspector's report, must be considered.5

The marks allocated to each question were shown on the question papers

from 1880. To answer the charge that this would induce candidates to attempt
questions which were too difficult for them, Donnelly ordered research to be

undertaken which showed that the highest percentage of successes came 1in the

questions which carried the highest marks.e The standard of examination was

raised for Agriculture in 1888, once the subject had become established7: other

regulations which limited its study to rural areass resulted in a general

decline in the numbers entered for exam.ination.9 There is little doubt that

the system of 'checks and balances! was successful in its application: there

is more room for conjecture on its continued application beyond the point

where it could, perhaps, have been seen to have served its purpose.
e) The organisation of the system of examining

"Teachers whose:pay depends entirely on examination have the right to

expect that it shall be well done ««s the men who set and mark the papers have

to be the best available ... especially in the view of the laborious and

repulsive nature of the work!", believed Donnelly.io’ The first meeting of the

examiners took place just before the first teachers! examination in November

11
1859, The status of the Examiners was undoubtedly one of the chief reasons

1 DedeAe 22nd RBEOI"t 301=382 and 25rd Report 1
2 Table IV
3 D.S.A. 24th Report 37
lb DeSeAe 22nd R&EOrt 11
§ DoS.As 23rd Report 11

6 D.S.A. 28th REPDrt 85
7 DeSeAe zgth RBEOI't ix

10 ReCuS.X. Appendix (Memorandum of
3 Chapter V. Section (c){1) S Naren 1869)
9 Table XIV A

11 Cole MS Diary 8 November 1859
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for the general acceptance of the system. tMen among the most eminent <..

should hold such postst, Buckmaster was told when he was refused such an

appointment.i Of fourteen Examiners listed in 18712, eight were Fellows of the

Royal Society, eight were Professors or lecturers at Central Institutions, and

eleven eventually attained mention in the Dictionary of National Biographye.

>

The setting and marking procedure was carefully laid down. The

Examiner set the papers and gave precise instructions to his assistants, whom

he nominatedl: and who were expected to mark a thousand papers each at a rate of

twelve papers an hour, for which they received a payment of 1/- per paper.
There were meetings for standardisation, and Examiners re-marked 20% of all

papers, and all Honours papers. Papers were numbered, noy named, and results
were confidential, A General Conference of Chief Examiners was held, at which
suggestions could be made. (This was ''preferable to a special board of

illustrious men who would be an impediment to business"s, although such a

Council, to advise the executive, was suggested by Roscoe.G) Speed of marking
was of the essence when teachers waited eagerly on the results for their payment,
and on at least one occasion Huxley, who examined from the scheme's inception

until 18907, gave them precedence, "The Royal Commission can get on very well

without me ..o I am at work on examination papers all day", he aaid.B

The best examinersoften had to be persuaded to continue, but '"on the

rare occasions when they did not do the job properly, they were not asked to
9

mark again', (Wwhen one Examiner, Dr. Lankester, was replaced, he was told

O
that "appointments are not pemanent"} ) It is not perhaps surprising that the

Examiners believed that the system was 'productive of much good': 14 of 16 so

replied to a Circular in 1871.11 From 1864 Examiners! comments were annually

published in Reports, as a guide to teachers and students. "It is of greatest

value if criticism is expressed in the sternest way", emphasised Donnelly.12
As will be detailed, the pre~eminence in their fields of the Examiners was

used as an argument by officials for the continuation of the examinations

system in preference to the introduction of "full inspection', 13

MS.M 12. 9

D.S.A. 19th ReEort 39

ReC.eS.I. Appendix IV (Instructions to Examiners) Science Form 341

SeCeSele AAe 39 and 339 (Cole)
ReCeSeIe Ao 7436

D.S.A. 37th Report xiii
MS letter Huxley to Tyndall 4 June 1872
SeCeSels A 238 (Cole)
O MS.M 18.196-197 (Lankester) 12 D.S.A. 18th Report 50
11 R.C.S.1I. I Appendix IV 13 Chapter X Section {(c)(iv)
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(f) Abuses of the examinations system

i) The question of "“cram"

The dangers of ‘cram', and the possibility that question papers would be

seen, and students icoached! in answers before the questions were answered, were

the two great weaknesses of the system. tThe cultivation of the memory rather

1
than the intelligence" was officially deplored, and Inspectors! and Examiners’

2
Reports refer continually to its practice, as did the Department's detractors.
/

Most m7u(iners believed that it was possible to detect such practices in answer

paperss, and the Department firmly instructed them to reject all papers where
4

there was such evidence. It was "not the stupidest but the cleverest (sic)
teacher" who was Ythe best crammer ... the ignorant has his pupils rejected oee

the cléver crammer's art is to combine real information with a mass of

undigested fact, which it is difficult to detect!", Donnelly believed, after he
had caused a special survey to be made. "Good and bad teaching" was 'evenly
divided" between those who had qualified before 1866, on the special teachers!
examination, and those who possessed merely a pass in an "ordinary" examination.

He hoped that adults would 'refuse to pay fees and put up with cram solely for

the benefit of the teacher".5

The regulation that Elementary papers must be passed before the
| 6

Advanced papers were attempted, and the setting of compulsory questions,
together with improvements in the provision of f'practical" facilities and

better systems of teacher training, all tended to reduce the practice.

Inspection by qualified persons who could use the techniques of the ''viva"

had to wait until the qualified people, and the financial support, were
7

available. "whether the system is useful, or a gigantic job, depends on

whether the examiners do their jobs or not'", ... f'the examinations are the
keynote of the whole system',believed Huxley, and he added that he ''would not

flinch at plucking a whole school ... where the pupils are crammed like
8

turkeys" *

One of Huxley's '"clever fellows"9 who found it possible to Ycram!" and

to avoid detection was H.GeWells, who entered the Normal School in 1883. When

1 D.S.A. 17th Report 57
2 Hd., CXCVIII (1869) 139 (Samuelson) and R.C.S.Ie. XXV and A. 6129 (sales)
3 Fourteen of sixteen Examiners, in reply to a Circular (R.C.S.I. Appendix IV)

Ibide Ae265 (Huxley) A.4937 (Thompson) and Nat. 10 November 1887 (Hele Shaw,
a Liverpool University Professor and Whitworth Scholar. He added that

"marking examination papers is not an experience a rich man would indulge in')
Science Form 341 {RESI. Appendix IV)

D.SeA. 18th Report 51.52 . AA. 2987, 2996 7
D.S.A._ 16th Report 65 and 22nd Report 7 | R':;§'§012A 2957, 2996, 357
Chapter X Section (d) 9 Ibid. A.2987
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he was an assistant teacher in a private school ''the Head formed classes for
my special benefit ... they were bogus classes ... in some subjects he Knew
little or nothing, and in néne did he do any actual teaching e the practice

was for me to get a good text=book e.. I passed these examinations with such

1
a bang that I was blown out of Midhurst altogethery he smaid. "All my studies

had hitherto been second, third and fourth hand ... I had read and crammed

text-books', he went on-2 The practical work, and above all, the teacher,

Huxley, discovered by Wells at the Normal School,came to him as a revelation.
"The vieious habit of cramming without understanding is becoming
extinct!, Donnelly claimed in 1874, and he quoted with approval Examiners'®

Reports which showed " a decided improvement in the quality of the instruction
3

givent', There was a relative silence on the topic for several years. As
general facilities improved, and as '"basic!" education in the elementary schools

became more sound, however, criticism swelled to the point where the whole

b

system was swept awaye

ii) The question of ''security"
For the security of the examination papers, and the certification that

the requisite number of classes had been held, much depended on the co-operation

of the lLocal Committees.,

While a tribute to their zeal could be paid,5 there

are frequent references to irregularities,

6

were students rand teachers were allowed to be present in the examination room

In some cases, "Secretaries"

and work out parts of answers which were passed on to d‘.udentsz "Copying!
8

was frequently detegted, Conditions in Ireland were particularly bad. The

country ""lacked interested gentry and had to rely on artisans' (as members of

Committees.)g The point was eventually reached where examinations there were

handed over to the Commissioners of National Education (the "'primary" department

under the Lord Lieutenant), and greuped in special centres.10 Even this was

not sufficient, and the Department had to refuse applications to conduct classes

to such an extent that there was a reduction of 40% in the total of Irish

11
classes.
1 HeGeWells An Experiment in Autobiography (London Gollancz 1934) I 1734
2 Wells op. cit. I 196
3 D.Se.A. 22nd Report 6 and 383
4 Chapter V Section (c)(ive=vi)
5 D.S.A. 17th ReEOI't x
6 MS.M 17.35
7 D.S.A, 18th Report 79
8 1Ibid. 79-81, MSeM. 20.27 and P.M. 1864-1873
9

DeSeAe Bth Report 85
10 D.S.A. 18th Report i

11 D,S.A. 22nd Report 380-383




The usual punishments appear to have been the cancellation of teachers!

>
cartificates} or the with~holding of payments,z or ''passing with a caution',

There were reminders that papers must not be opened before the examination and

that "in cases of enquiry students must tell what they know or be refused

permission to re-sitﬁh The ""administrative" role of the Inspectors entailed

their presence at examinations as one of their chief functions, but the limited

numbers of these officials caused the appointment of officers of the Royal

Engineers,whose chief duty for many years was to ''check examination proceduresl'5

In an endeavour to systematise still further, the amalgamation of classes in

local centres was encouraged fnom.1870€.andmade compulsory from 1871.7 "Local

Secretaries! were appointed and paid special expenses for their duties in

this connection.8 A threat still had to be made in that year, however, that

in cases of "fudging" traceable to lack of care by a Committeey all the

examinations in their School would be cancelled, and the Committee reo:ganised?

As a result of all these measures, cases of irregularitissshow a relative

decline from 1867.10

The outstanding examples of fraud involved in the examinations came with

the "Goffin Case!" in the 1880!s, It is treated in detail later,11 but it
exposed a major weakness in the Department's system, and led to the adoption of
measures designed to reduce the possibilities of "fraudulent interferencet,

The most important of these was an arrangement whereby papers were timed to

arrive by the very last post before the examination. It says much for the

postal services of the late nineteenth century that only three of a total of

over five thousand packets posted for the 1884 examinations were delayed in

12

the post: another five were not delivered on time for other reasons. By

1888, even the Engineer could say that the Department's "security" was

"beyond reproach', and it praised its "commercial! side for its efficiency.13

1 P.M. B 2,107 (1867) etc.

2 Ibid. B 2.30| 37’ 39' (1867) etc. and MS.M. 17‘ 35-
3 Ibide B 2.2062 (1867) etc.

l* D.S.A. 15th RBEort 1

5 Chapter X Section (b)

& D.S.A. 17th Report L7

8 DeSeAe 19th Reeort 7 and 9
9 D.3.A. 18th Report 33

10 Printed Minute lists refer to specific cases of irregularity as followsi=
1867 examinations = 10 1868 examinations = 9

1870 examinations = 5 1871 examinations - 5
There was a slight increase in totals

1869 examinations = 7

(which never exceeded 10) in the
1870%*s, but this was really a relative decline, because of the great
increase in the numbers of classes.
11 Chapter XI Section éh)
12 DeSe A iiﬂt RBEOPt 1 13 Engr. o7 Jllly 1888.




g) The Science subjects: '""Pure! or "Applied" ?

i) Basic premises

From the outset of the 1859 scheme, the #'subjects" which the Department

was prepared to encourage were seen as basic to an understanding (and improve-

ment) of industrial processes, but not necessarily as directly applicable to
"any trade or industry'. (This was, in effect, a continuation of the debate on
the real purpose of the School of Mines). "Technical instruction', Cole

believed, involved tthe teaching of the principles of various sciences

applicable to i:ndustry".1 There were some subjects which could be regarded as

ntechnological! (Steam, Nautical Astronomy, the group of Building subjects,

Mining and Metallurgy and later, Agriculture) but most of the instruction

remained ""pure' rather than Wappliedf,

While Donnelly in the earliest days of the scheme made a proposal for a

differsntial scale of payments, to encourage the teaching of the more

ttechnical!" subjects, this was turned down.2 The same payments were made on

all subjects, and there was equality of standards between papers? All the

subjects had "a bearing on industrial occupationsﬂgk' the Drawing and Building

Construction subjects were tthe very foundations of technical instruction¥5 and

itrade would be seriously affected if instruction were not given','6 argued
officialse The Samuelson Committee did not agrees the teaching, it believed,

was f'rudimentary ese¢e¢ with very little direct influence on the industrial
7

occupations of any class'l,

ii) Reasons for reluctance to aid "trade teaching"

Fear of Parliamentary opposition if "the state! appeared to be subsi-
dising trade instruction, and reluctance to develop this aspect because of the
great complexity of having to set, and examine, papers in a multiplicity of

trades, were probably dominant considerations. "It cannot be considered a
function of the State to teach a trade', it was said when Navigation Schools

were charged with 'cramming" adults for Board of Trade Certificates, in

competition with private schools.8 #Irade teaching, save in the School of

Naval Architecture', wvas strongly opposed by Cole9 (who had of course argued

1 S.CeSele A 301

& ® 17.50a

3 S.CeSele AA, 6&’ 66 (0013)

L Ibid. AA. 64, 111 (Cole)

5 Ibid. A. 666 (Donnelly) A. 1411 (Iselin)
6 Ibid. A. 567 (Donnelly)

7 Ibid. iv

8 D.S.A. 10th Report 36-37

O S.CeSsle Ae309



equally strongly before 1852 for instruction in technical processes and virtual
trade teaching of designers and craftasmen.) UState aided workshops" were

categorically objected to by Donnelly, who believed that "the State should

1
assist manufacturing students just to the point of learning a trade',

Despite these objections, Donnelly was the originator of schemes of "techno-

logical" instruction which were aided by private sources and were designed to

supplement the Department's work, as has been recordedjz

iii) Criticisms of the ''pure" teaching

Certain bodies,however, carried on "tebhnical" schemes in conjunction

with classes promoted by the Department. The Amalgamated Society of Carpenters

b

organised such classes from 1861, The Reverend Henry Solly's Trade Guild of

Learning had classes in Bricklaying and in Carpentry which were based upon

"Department! classes in Practical Geometry and Building Construction.l* ""South

Kensington'" was "training pupils to be architects rather than workmen',

believed one of Solly's artisans, and he wanted classes where the "manipulation
5

of material' was involved. In Solly!'s opinion, ''working men are decisively

against the Department's classes, as they are too abatract",e and he quoted

workmen who use the term 'a South Kensington certificate! as an expression of

contempt".7 A memorandum from the Trades Guild in 1878 brought the reply,

signed by Macleod, that it has '"not hitherto been a function ... to teach the

practical applications of Science and Art to industry ... but to leave the

student to specialise his knowledge in the workshop or trade.t" He doubted if
there was any Parliamentary sanction for '"trade'" classes: he admitted that
Building Construction, Mechanical Drawing, Mining, Metallurgy, and Agriculture

involved a '"more general application of science to industry", but stressed

that "the broad principles only of industry are treated".a

This refusal to aid '"trades! classes was upheld by two influential

witnesses before the Technical Instruction Commission? and Donnelly devoted

SeCeSele Appendix XI and Ae313
Chapters III Section (e)(iii), IV Section (f) ahd V Section (d)(vi)

1
2,
3 S.C.S.I. A.1956 (Applegarth) and A.W. Humphrey Robert Applegarth (Manchester
. and London National Labour Press 1913) 192-19

CeTeMillis Education for Trades and Industries (Leads~ Arnold 1932) 28.

W
(Millis, then a metalworker, was a witness before the Technical Ingtruction
Commission).
> Henry Solly Technical Education (London Stanford 1878) 9-11
6 Henry Solly The Trades Guild of Learning (London Kent n.d.) 9

8 Solly Technical Education 23«24 and C.T.Millis Technical Education (Lewsdan
Arnold 1925) 29-30
9 ReCeTel. Ae532 ("It is not the business of the government to teach manufac~

tures":Curxon of the Yorkshire Union) A« 300 "
f the
employer to give technical educationn.:mlxiey)? ("It is not the duty o
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part of his testimony to a defence of the position taken up by the Department.

He believed that the Department should go as far in "technical!' matters as was
nexpedient', but would draw "nmo hard and fast line', He pointed out the
failures of the experiments in Art, and said that these had usually been under=
taken when the industry which was to be encouraged was in a ""decayed state'.

He said that he had found on his journeys in the North,in particular,that

workmen were generally Keen on technological classes, but that employers
opposed their development because they feared the loss of '""trade secrets',

Even if Parliament agreed that such classes could be aided, there would be

ftthe further difficulty of holding the balance between applications from
different industries'. He reiterated his belief that "Scientific instruction
is principles not practice's He ended with a shot at the Department's critics,

by saying that if such instruction had been given from the outset it would

have been one more stone to throw".1 When the Commission queried the 'trade'

implications of the Art classes, Donnelly said that the 'principles of Art"

were '"applied only broadly to Design ... not to the precise or technical stage"

In 1878, a later pillar of the City and Guilds movement\attacked the

Department 's system as '"cramping the attempts towards a more practicable
system', Another member of the movement later queried Donnelly's contention

that the Science classes restricted themselves to "principles'", saying that

classes in Agriculture, Mining, and Nautical Astronomy, for example, were

"trade classes', and that ‘'the Department would have departed even further

from its principles" if his own movement had not “stepped in".4 "The

circumstances of the country at the time enforced them", Huxley believed, but

he added that hey personally, would not have started suchclasses.5
fact, these "applied sciences" up to this point had been the least popular of
the Department's classes, partly because the industries to which they could be
applied were of less importance, partly because they were too specialised for

the f'‘general student!, but chiefly, perhaps, because the teachers to undertake

them had to be highly skilled and were also in short supply.

wvhile there were 539 classes with 11,771 students in Practical Mathematics,
and 334 classes with 7,845 students in Practifal Geography, throughout the

RQCtTtI: M. 2865"2872

NeAdPoS.S. 1878 Re
R.C.T.I. Al

Ibid. A. 3003

ort 100 (Sglvanus P. Thomson)
525 (0. Roberts)
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In actual

In January 1877,



country, the least popular subjects were Nautical Astronomy (10 classes with
290 students), Naval Architecture (10 and 198), Mineralogy (12 and 161),

Mining (13 and 337) and Metallurgy (15 and 218).....1

iv) The continued debate

It was the contention of several witnesses before the Technical

Instruction Commission that the study of "abstract principles" was of little

value to industry.a The Comnission did not believe that workmen in general

appreciated the need for such study.3 (An artisan witness called the
Department's subjects "utterly valueles‘élf) Nineteen of 49 employers, in

reply to a Circular, said that their workmen were "indifferent'é Some

manufacturers who gave evidence believed that 'basic" knowledge was necessary

6

and valuable,  but there was a dispute over the place where it should be

studied. Some were strongly in favour of "technical classes"? while others

felt that the best place to learn technical applications was the factory floor?

A City and Guilds lecturer thought that 'principles" could be taught through

trade teaching, with no need at all for "abstract" study.9

Outside the Commission, there was a division of opinion,too. The

iDepartment" classes "stopped at theory, with no practical applications' and

10

thus '"provided students with tools they will never usej; argued the Engineer,

while Engineering saw the Department's classes as "terribly learned! and

insisted that '"practice must be left to the workshop', 11 "Instruction more

applicable to local industries" was demanded by the Clerk to the Shéffield

School Board.12

Natures howevery pleaded for the inclusion of 'pure science™

in the curriculum of a projected Tees-side Technical School, saying that such

studies were t=.-:ssent::lal«.,"l3 "Rudimentary" science instruction was the basis of

all Technical Instruction, agreed Rigg, a former Training College Principal

and co-operatori. in an unsuccessful scheme to train Science teachers in the

Department's early days.ia

Huxley was once again a great champion. "Technical

Education without instruction in the unpractical branches would be a snare and

D.SeA. 24Lth Report 53
ReCeToele Ae7hb (Reynolds), A.3927 (Hopps) A.4201 (Woodward)
Ibid. Second Report III 523

Ibide A.2385 (Channon, bricklayer)
Ibid. III Appendix IIIX

Ibid. A.250 (Lowthian Bell) A+219 (W.H.Perkin) A.627 (Gee) A.756
A.776 (Rawle) 7 ( e) 75 (Reyn01d3)

Ibid. A.198 (Perkin) A.762 (Reynolds) A.2124 (Solly)
Ibid. A.926 (Wedgwood) A.304 (Bell) A.1807 (Anderson)
Ibid, A¢1278 (W;E.Ayrton)
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a delusion', he said.1 "Science Schools were not meant to teach people to

saw .o The Department hagd "enough to manage with the provision of basic
scientific instruction“.z Before the Technical Instruction Commission, he
was "strongly against the study of merely practical applications', and
believed that it would be a mistake "to alter the Department's syllabus" (sic)
toMnduce artisans to believe that any less knowledge was necessary as a basis

of their trades".3

As has been recorded, a hoped for solution to the debate was found in

the development of a technological examinations system which was a consequence

of the Technical Instruction movement, supported by the City and Guilds of

London, and the Department's examinations were initially linked with these

schemes.a This did not still criticism, The view that "knowledge is a

thing worth having in itself" was attacked by Engineering. It demanded
more teaching of useful knowledge, or 'Made in Germany'! will be writ even
larger on our national life".s Strong arguments for the study of

iprinciples" were put forward by Donnelly? and by Playfair.7 Playfair's

speech brought a violent attack from the Engineer.B It was necessary for the

defence to be offered that the London Polytechnics were '""teaching knowledge

for its own sake as well as for utility".9

v) Attempts to still criticism

The Metallurgy Syllabus was ""completely recast ... for greater value to

local industries" in 18861,0 and by 1889 one periodical could say that an

examination of question papers of the last ten years showed '"how practical the

questions have gradually-bec':ume".11 The Departmentt's subjects were now

“distinctly technical in character®, Roscoe believed in that year.12 Theory

must be related to practicey, or it encouraged 'merely superficial education',
William Garnett argued, but he dismissed much of the Department's work as doing

precisely'this,however.13 The improvement was claimed to be entirely due to

Nat. 10 August 18382, quoting a letter by Huxley to The Times

Engre 3 December 1879 (Paper at the Society of Arts)
RiClTlIi MO 3001’ 3069
Chapter IV Section (f)

Engg. 24 November 1893

Nate 29 November 1§94 (Speech at the Society of Arts)
7. Br. Assn. 1885 Report (Presidential Address)
8 Engr. 11 September 1585

9 Engg. 25 September 1896 (Letter by the Princi
10 D.S.A. 33rd Report 42

11 S and A April 1889
12 Nat. 26 December 1889

13 Engr. 25 October 1889
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the efforts of his National Association by Lord Hartington, who said that

before they applied their influence the Department had 'made scarcely any

efforts to teach practical applicatians".1

There could be no criticisms levelled at the Department on its attitude
to f'practical applications" after the local Councils were given the power to
use the Whisky Money after 1890, The subjects the Department sanctioned as
#Technical Education! were in the main avowedly ''practical', and the explanations
of its criteria in the consideration of applications for approval have also

been recorded, as has the willingness to "assist subjects not in the Directory"
by the provision of a special fund.a It must of course be stressed that its
own examinations continued to be "technical' rather than "technological'! in
their intent. "There is a strong feeling in the Treasury, our paymasters,
that the Department should not pay for applied teaching in science ... all

our subjects are pure Art or pure Science', said C.,A.Buckmaster in 1895, but it

is significant that he added "or they used to be".3 The Department had had

to "go as near the wind as possible" to make the 1889 Act work at all,

believed a Peer.4

Care was,however, needed even in this development that other vested

interests were not offendeds The "teaching of trades' would '"bring the

authorities into collisions with workmen and their Unions', warned the Lord
President, C’ranbrook,5 and the Department stressed that entries to classes

such as Practical Plumbing and Carpentry "must be restricted to apprentices
or the sons of craftsmen ... as it is not their function to teachtrades".6
The Department was still, in the view of one critic, "a modern

Circumlocution Office ... with the motto 'How not to do it' ... its efforts
in the field of applied science ... make it the laughing stock of practical
men" but since he was arguing for the concentration of resources in institutions

such as his own, he could not be seen as entirely disinterested.7 It would

appear that by the end of its career, the Department had succeeded in pleasing

most parties in this field, at least.

Chapter V Section (d)(vi)
R.C-S.E. Al 10441

Hde I (1892) 420-421 (Cowper)
Ibid. 431

DeSeAo 42nd RQEOI't Ixiii
Engr. 1 October 1897 (Professor J.0. Arnold of Sheffield University)
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h) The encouragement of ﬁractical work
W

tEquipment" grants were made from the inception of the 1859 scheme, but
. . 3. 1
expendable material was expressly excluded from its provisions. The encourages-

ment of such work was obviously one way to reduce the effects of 'cram'". The
means by which this was done afford a good example of the use of the 'results"
machinerye Questions which were designed to require *first hand knowledge™
wvere made part of examinations in Chemistry from 1871, as has been noted.2

At the same time, a grant was allowed on 'expendable items,3 The British

Association were very much in favour of such at:.ti\rit'.ie':s,lt Playfair was a strong

>

advocate”, and Whitworth made an examination in practical techniques part of

his scholarship scheme, as will be recorded.6 The provision of facilities for

such work was encouraged by a higher scale of grantsfrom 1871,7 and Hofmann,

after he returned to Germany, offered "every assistance with the planning of
8

laboratories',

While a plea for instruction in t¥'practical anatomy"9 met with no

response, there was a call for the extension of the examination of "practical'

knowledge to examinations in Physics.io The matter was discussed beforc the

Technical Instruction Commission. "The time has come for the Department to

put the screw on and make practical work essential®, thought }h.lxley,u and

while other witnesses were in favour of extension,the question of expense was

12

also raised, A suggestion which he had made some years before for a

compulsory practical examination in all Honmours papers had been refuset#ay the

political chiefs on these grounds, said Donnelly.13 The Department did,

however, form a loan collection of apparatus.ll* In 1877 the regulations were

revised to make grants on work in Practical Chemistry dependent upon the

provigion of good laboratory facilities, while no classes would be examined in

Physics unless the school provided "apparatus for some of the more important

MS.M 13,59
Section (d)(ii)

D.S.A. 18th Resort 20

1

2

3

4_

5 NoAPaS.S. 1870 Report 331
7

8

9

1

Chapter XII Section (d)(ii)
DeSeAe 19th Report 17

MS letter Hofmann to Cole 20 September 1868

NeAePoS.S. 1877 Report 211 (J.M. Stmthers)
O Nat., 13 April 1882

11 R.C.T.I. A.3000

12 Ibid. A.709 (Reynolds) A.2039 (Kennedy)
13 Ibid. A. 3592

14 D.S.A. 23rd-Report v




experiments" and the teacher "might be called upon to show his ability to

perform. some of them".1 A practical examination was added to the examination

in Physics in 18822, in Metallurgy and in four Honours subjects in 1883, and

in Mineralogy in 188&.3 Although,as has been recorded, the support offered

on the construction and equipping of laboratories was eventually withdrawn, to

throw. the burden on the suddenly prosperous Councils,l‘r the Department continued

to insist on welle=equipped laboratories as a condition of grant on examination

results, especially in the Organised Science Schools.5 The better schemes of

teacher training which developed in the last years of the century encouraged

more ‘'practical® work? and it is significant that Practical Chemistry, which

8
became a "subject! in its own right,7 was soon one of the most popular subjectse

Organic Chemistry, too, had its own practical examinationg, but this was less

popular, as was the "theory' paper.

i) The development of day Science Schools frem 1859

i) The 'remnants" of the old system

Difficulties with the Education Department, a lack of demand from

middle-class parents, and the problems of competition with the labour market

for boys of school agei,o all militated against the rapid growth of full=time

schooling in science. The only Trade School to survive, and flourish, was at

Bristol: a special '"elementary school' was set up to feed its classea"}‘1 its

students received four of the eight gold medals awarded nationally in 18681,2

and it eventually became a centre of '"technical instruction® for its area. 13

(In 1885, it formed the nucleus of the Merchant Venturers' Technical Cc:»llege«.}lt

There were 'not more than twenty day schools in the country connected with the

1
Department" in 1868, Sand many of these were "Navigation Schools" which were

fairly soon to leave the Department's control.

A special investigation into the problems of these Schools was carried

out by Donnelly, and he and Ryder, the Inspector, recommended capitation

DtS-At 25th Regort 2‘3

DsSeAe 30th ReEort Y'Y
DeSeAe 331rd Reeort %

1

<

3

Lk Chapter V Section (c)(iii)

5 BEngr. 16 April 1897

6 Chapter XI Sectioms (d) and (e)
7
8
9

D.S.Ae 27th ReEt 9
Table XIV A

D.S.A. 39th Report &1 f
10 S.C.S.I. AA. Bgﬁﬂ and 3813 (Coomber)
11 R.C.S.1I. A. 63’36 (COMber)

12 D.S.A. 13th Report 47

13 Cole MS Diary 9 and 10 January 1868

14 Cottle and Sherborne The Life of a University (Bristol Arrowsmith 1951) 1
15 S.C.S.I. A. 6480 (Donnelly) =2
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payments, despite the normal objections of the Department to such a method, to

overcome the problem of migratory pupils and to encourage ficonsistent applica=

tion.i After a second investigation in 1863? Donnelly noted that ''the number

of boys going to sea is insignificant", and that "cramming" of seamen for Board
of Trade certificates in competition with private teachers, seemed to be the
Schools!' main concerne It was unreasonable, he felt, to pay large fixed

salaries to teachers for work whid‘&las elementary or was ‘''trade teaching".

Payment of teachers was therefore restricted to "science subjects“.3

nRemonstrances! from teachers followed!*, and most of them left to earn a living
as private ''crammers' of seamen.s "Mr. Lowe did not care to preserve the

ﬂ

Navigation Schools"6, and they were handed back to the Board of Trade in 1865,

although masters could still earn payments on results on the science sub:jects.7

A suggestion that they should be taken over once more, and that all the Board

of Trade examinations should come with themB, was ignored: this was one field

in which the normally acquisitive Department had had enough.
ii) The problem of the creation of day schools

Before the Samuelson Committee, Cole argued that it would be wrong for

government *to build schools ... and await for the demand to £ill 'I:hem",9 and

Donnelly stressed the need to develop a scheme of publicly subscribed

30 "High class science schools! were

strongly recommended by one \ur:itlrlesa"l,sl but an experienced and successful teacher

Exhibitions to support the students

doubted their immediate success.iz Before the Royal Commission which succeeded

the Committee, Cole outlined a scheme which would t'draft the best children to

secondary instruction¥%,and said that he "expected a higher grade of school! to

develop, ''with children staying to 15".13 The '"chance of systematic work would

be best in science secondary schools" and “"evening work would perforce remain

casual!, Donnelly thought.m

The Commission recommended the setting up of

"superior Science schools' as centres of groups of "elementary Science BChOO].B?iS

1 D.Se.A. 8th Report 17
2 Cole MS Diary 17 February 1863

3 DeSeAs 10th Report 36-37
4 D.S.A. 12th Report viii
Bartley OPe cit. 170

5
6 Cole MS Diary 5 February 1864
7 DeS.A. 13th Report &6

8 N.A.P.S.S. 1870 Report 336 (Rev. R.Hooppell)
O SeCeSele Ae 9

11 Ibid. A. 5167 (Watts)

12 Ibid, A. 4529 (Jarmain)

13'H:CT .I. AAO 1931 198 and 5955
1L Ibid. AA. 6482 and 6486
15 Ibid. Second Report I xxviii



There was an attempt to encourage the development of systematic 'Ygrouped"

1
courses, in day or evening schools, from 1871, to which reference has been made,

but this was 'not much taken advantage of!' at first.z The absence of 'middle

class! support was understood by the Department.3 In effect, the only day
schools in existence which could be aidled by the Department so long as the ban

on the encouragement of #Education Department! schools remained,were the

Endowed Schools: the regulations of the Department allowed some aidy but

limited grants to schools where fees were low enough to permit ''children of

manual workers'" to attend, and where local subscriptions were at least equal

b

to the amount of the grant., Aid in the purchase of apparatus and experimental

material was allowed from;1879.5
6

Calls for '"good science schools! continued, but met little response,

despite the Department's efforts. The Technical Instruction Commission
commented on the lack of progress, and repeated the need for tgood modern

Science Schools as providing the best means of preparation for further technical

studies'. The Department began to use the name of "Organised Science Schools"

for day (and evening) schools which grouped their courses in the way encouraged

by the 1871 regulation. 1In 1874 there were five such schoolsa= an additional
school was set up in 1875? and the number remained at this figure eight years

later.10 The Department's aid with scholarship provision, although this could

be denounced as 'a mere palliative"}i*wasteant to encourage a lenger period

of preparation in elementary schools and to provide some support in maintenance

at the '"Organised Science School'l. The Wwant of effort" on the part of local

authorities was shown by the low numbers of scholarships which were granted.12

iii) The growth of schools 'outside" the Education Department

When Iselin recommended a restriction on the entry of children from
evening classes in 1873, he shrewdly, and correctly, predicted that this would
lead to the development of "upper standards! as Science Schools.13 Much of the

credit for the later growth of day schools was claimed by Abney;?‘but the real

DeSsA. 19th Report 25-27 and Section (d)(ii)
D.S.A. 20th Report 40 and 22nd Report 383
D.SesA. 18th Report 33, 48

DeSeA. 16th Report 48

DeSe.A. 26th Report 2

Engge 23 September 1876
Engr. 23 March 1877
7 R.C.T.I. 2nd Report III 516

8 D.S.As 20th Report 44-46
9 D.S.A. 218t Report 23

10 ReCoeTele AAe 3133«3134L (Abney)

11 NeAsPS.S. 1878 Report 101 (H-M-Jeffery)
12 D.S.A. 21st Report 26 and Table XLVI

13 D.S.A. 21st Report 23 14 R.C.S.E. A.124%3
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causes were an increased demand for further education after the passing of the

1
1870 Act, a greater supply of funds with the achievement of the Y'whisky Money?Y

and the need for more skilled scientists and technicians as industry grew

more compleX. The continued lack of co-operation offered by the Education
Department meant that it was the Organised Science Schools encouraged by the
Department which met the need, not only for science teaching, and the difficulty
in distinguishing between ''secondary! and itechnical! education was one
consequence. In the desire to obtain financial aid, there was relative

silence for a long period on the basic point that its scheme of science

teaching from its inception had been based on ttinstruction rather than

education". The syllabuses, as laid down in the Directory, were really
designed for such instruction which would have windustrial applications" in
weekly lessorscarried on, and examined, in the evenings, for young adultse.

e views expressed by manufacturers who favoured "education rather than

information"%,and the British Association Committee on the Teaching of

Chemistry, who wanted "mental education based on observation eee with learners

put in the place of discoverers"%,gained increasing support in the last decade

of the century.

Such Endowed Schools as were not limited by the terms of their endow=-

mentsl‘r could benefit by the Department's grant system subject to certain

provisos, as has been recorded. In reporting a scheme whereby the funds of

the Charity Commissioners could be, in some measure,devoted to Technical

Education, Engineering said with great truth that the position was "extremely

diffuse".s In cases where the Department was asked to give rulings on the

application of Whisky Money to their aid, the decision in most cases was that

such help could be given.6

By 1897 the Department reported that '"many

authorities! were '"giving liberal aid to these 3chools“z they represented

approximately 30% of the total of Science Schools in1898.8

1 Chapter V Sections (d)(v) and (h)(iii)

2 Results of an enquiry organised by the Technical Education Board of the
LeCoeCe 1888s (CoeW.Kimmins The Teaching of Science in Schools in Eed;_‘
ReDoRoberts Education in the Nineteenth Century'lggabridge University
Press 190ﬂ 127)

3 Br. Assn. 1889 Report (One can trace here the "heuristic" views of
Rutherford, one of the members of the Committee).

4 Br. Assne. 1886 Report (Dr. Crosskey)

5 Engg. 21 February 10890

6 D.S.A. 40th Report 1liii

7 D.S.A, th Report x

8 D.S.A. 46th Report v
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The details of the curriculum of the Middlesbrough Boys'! High School,

for the Academic Year 1889-1890, give an indication of the kind of work which

1
was followed by the children in such a school.

Hours of instruction per week

First Year Third Year
5 5 5

Mathematics
Drawing D 3 -

Inorganic Chemistry 5 5 > A

Physics (including Sound
Light and Heat and o 5 g
Electricity and
Magnetism)

Mechanics (including
Steam" and Machine - L g
Construction and Drawing)

French " > 4
Latin or English 5 5 5
Scripture 1 1 1
Geography 2 - o
"English subjects" - - 5
Animal Physiology - - 1

This was not an extreme case: it could, in fact, have been argued that this
was a rather more '"liberal" curriculum than that followed in many schools.
(The School was itself a recent growth in a town where the demands of industry
had always bulked large: the ease with which it had become a Science School

was due to the fact that it was not of the more traditional kind which was, in
Morant's words, %associated in the minds of everyone with a higher social

class', 2 )

iv) Criticisms of the curriculum

The narrowness in the curriculum of the Science Schools had been

criticised as early as 1883: it was “"one-sided, and Languagesand History

particularly needed encouragement".3 (This was later to lead to an accusation

that science was '"bounty=fed" at the expense of other features of a wider

1 Prospectus of the Middlesbrough Boys' Hic
these subjects vwas taken).

2 E.J.R. Eaglesham From School Board to Local Authorit d |
Kegan Paul 1956y 86— — — ————————————% (London Routledge ar _.

3 NsAsPeS.S. 188;2 ReEOrt 216 (FtJ.RiChardB)

School 1889-1890 (* One only of
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education.i). A further matter for criticism was the fact that the income of

the Schools depended to a very great extent on payments on results, so that the
opportunities of divergence from the subject syllabus of the Directory would be

few, Payments, which could be based on capitation, were increased in 18912

The Department claimed that it was fully aware of the dangers of neglect of non-
grant earning subjects, and it took the initiative by calling an inter-
Departmental Conference with the Education Department and the Charity Commission-

ers to discuss ways in which the Schools could be encouraged to avoid being

‘'merely grant earning bodies".3

The outcome was the promulgation of new Rules for the conduct of

Organised Science Schools in November 1894, and it was announced that grants

would be Yawarded more largely on inspection and less on examination', The

weekly lower limit for Science instruction was lowered to 13 hours, and it was

ordered that not less than 10 hours a week should be devoted to other subjects,

of which two hours a week had to be given to Manual Instructi.on.I* The changes

had come too late to stem the almost universal criticism which was levelled at

the Department before the Secondary Education Commission. Before it met, the

old Normal School student, H.G.Wells, had added his comments in an article in

Nature

s wherein he said that it was time for the Department to withdraw entirely

from day schools, since "its examinations require identification rather than

interpretation ... and its methods follow the pattern, lecture, text=book,
2

diagram', The Headmaster of a Higher Grade School, in reply, said that the

abolition of pedomdl: class payments was actually encouraging cram rather than

the reverse, that "schedules" were designed for adult instruction, and that

literary subjects were "suffering", The examinations, he believed, were

"educational abominations' but to suggest that the Department should withdraw
6

was "impossible", This had merely endorsed his accusations, said Wells, and

made the case for withdrawal more obvious,

Co Brereton, The return on Secondary Education in the light of proposed
legislation FeRe July = December 1898 N¢S. LXIV 765-777

DeS.A. 39th RBErt 1
D.S.A. 1st RGEort .'LI.'I.V
DeSeAe and Re Egrt ix and 5

Nat. 27 September 1894

Ibid. 15 November 1894 (W.B.Crump, of Halifax)
Ibid. 29 November 1894
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v) General criticism of the system

Witnesses before the Secondary Education Commission assailed almost

every aspect of the Department's administration. Grants were seen as a

necessary ev:ll,‘1 but the regulations which controlled their award were

detested. The syllabuses were not designed for children,2 payments on results

A
encouraged crans, and the 'neglect of the dull?, Evening examinations were

particularly bad for children? Non=-examined subjects were perforce neglected.6

When the demands of other bodies were taken into account, the result was a

"multiplicity of exam:lnations".7

In defending his Department on the question of curriculum, Donnelly

stressed that no Inspector could cover both Science and LiteraturaB' (His

defence of payments on results is given elsewhereg). His colleague Abney

admitted that there were 'non-labouring children" in the Schools, and girls,

tooy although courses were certainly not designed for them: he was prepared

to admit the possibility of an increase in capitation paymenta.m Donnelly

admitted that inspection, if standardised, would be an :imprc::mren:len‘l:m1:l Abney

agreed, but wished to retain examination for the more advanced atages.12

Gllbert Redgrave thought that "day examinations would be possible™, but pointed

out the additional expense which would be involved, 13

On the aspects under consideration, the Commission condemned tcram',

believed that there had been "a concentration on grant earning subjects ...

to the neglect and virtual ignoring of literary subjects", referred to "chronic

examination fever'",and thought that "training was one-sided and of little

educational value', They admitted that the Department "had been alive for

some time to these defects", and was ""desirous of remedying them', They

pointed out that there were ''severe objections to evening examinations",

1 R.C.S.E. A. 8369=-8370 (Bidgood and Forsyth, Association of Headmasters of
Higher Grade and Organised Science Schools) A.6406 (Reve E.F.M. McCarthy,

Birmingham manager) A, 8172, 8176 (Bowden and Macnamara, NeU.T.)
A. 14828 (W.B.Dixon, West Riding County Council)

2 Ibid. A. 6401 (McCarthy)
3 Ibid. Ae. 6553 (Reve R.Bruce, Huddersfield manager) Q.128 11
4 Ibid. A. 6404 (McCarthy) ’ ’ : > (Yoxall, membe;.;x:c)i
2 Ibid. AA. 6?:99-3304 (Bidgood and Forsyth)

Ibid. A. > | (McmthY) Ae 6553 (Bruce) Ae 81 -

ZJOGI FitCh. former HoMlIo) 75 (BOWden) As 9085 9087

7 Ibid. A. 7780 (Easterbrook, Headmaster) A, 8302 (Bidgood)
8 1Ibid. A. 1216
9 Chapter V Section (v)

10 R.C.S.E« AA. 1268, 1303, 1308, 1314
11 Ibid. A.1128
12 Ibid. A.1289
13 Ibid. A.10320
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particularly”when they were Mconcentrated in May".1 Their recommendations

for action which would end these "evils' were embodied in the proposals for a

unified Education Department.2

vi) The last years of the day Science Schools

The Department made a further amendment to regulations, which permitted

additional capitation payments, subject to satisfactory Inspectors'! reports,
while the Commission was sitting, but stressed that "such grants would be
withdrawn if the May examination results showed general inefficiency',

Schools could not take part payment on results, part payment on inspection,

but had to choose one or the other.3 ""Proper practical work! had to be

included in schemes of work which would be approved for each school, the

Inspectors would give three weeks warning of their visit, and would choose the

mode, viva, papers, or both. HeMoe 1e 's would co-operate in the inspection of

"literary subjects', which had to be included in the curriculum.4 Despite the

wide-spread criticisms of the old system, Abney reported the following year

that the inspection alternative had not been'widely-adopted.s

In 1896, a scheme of day examinations was at last introduced,6 to meet

the criticisms raised by the Secondary Commissioners and in the House.7 In

1897, the Schools were officially designated "Schools of Science": there

wvere then 156 in existence, of which 62 were higher grade schools, 55 were

Yendowed!, and 38 were '"Technical and others".8 There was a '"tendency

towards an upward leaving age', and schools "continued to improve".9 "Early

leaving! caused some concern: the ''question of the continuation of registration

would be looked in to", it was stated, if more than 25% of pupils left after
10

one year. (One result of this injunction was that more children stayedion:idin

Elementary Schools to receive instruction in "gpecific subjects".ii) By 1898,

the restriction was removed, if a one year course were followed by immediate

entry to evening classes.12

R.C.S.E. 60, 61, 79, 99, 100

Ibid. 257

DeS.Ae 43rd Report 8

P. P, 118955 LXXVIII (400) (Rules for Organised Science Schools)

DeSeAe 43rd Report xx
DeSeA. Lhkth Report x
Hd. XX (1894) 253 Hd. XLII (1896) 1285

DeSeAe 45th Report xiii (There is a difference of one in the totals)
Ibidi xii-ﬁv

10 Ibid. 5

11 Nat. 8 December 1898
12 D.S.Ae. ‘thh Reeort v
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Gilbert Redgrave could still tell an International Congress in 1897
that the '"model Secondary School would have a high proportion of the students!
time devoted to practical Sciencework.“,1 and a few months after the Department

ceased to exist, a correspondent in Nature complained of "over-direction" in

the specification of "old fashioned laboratory fittings as a condition of

grant".2 There is little doubt, however, that the curriculum of the
"secondary schools' became far less "science-dominated" after 1894, although
"science still occupied a high proportion of time. This "imbalance! could

be regretted, and it would be one of the first things to be changed by Morant

in the first decade of the new century., It is, however, worth re-iterating

that without the Department's encouragement, the powers granted in 1902 to the

new LeE.A.3 to aid in the provision of secondary education would have taken

longer to be used, since many of them would have found themselves without

"secondary"' schools on which to build.

J) The_development of "evening" science schools from 1859

i) The first years of the scheme
Although there was a rapid increase in the number of "Science Schools"

connected with the Department, from the inception of the "new" schemeS, these

were almost without exception "schools!" in name only, consisting of little more

than a room, a teacher and students: 'single subject schools" formed a high

proportion of the total for a long pariod.4 Much of the Departmentt's effort

was grafited on to existing institutions', believed Donnelly, and it had,

therefore, not received its full share of credit.s Many of these M"institutionsg"

were Mechanics' Institutes,

6

Their students often paid only small additional

fees for classes, 40 such institutions were connected with the Department in

1863, of a total of 95 Schools.7 There were 143, of a total of 514, in 1869.8

As relations with the Education Department improved, classes were set up in

primary school premises, and despite the different standards of examination

between the "Art'" and "Science" sides of the subject, classes in the Mechanical

Drawing group were set up in Schools of Art also.9 Later, the London School

N&to 24 June 1897
Ibid. 13 July 1899
Table 1V
Table X

DiS.A. 16th Reegrt 57
SeAs 11th Report 55

Ibidc 27"44
DeSeAse 16th Report vievii

DeSeA. 11th Report 56
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Board permitted the use of its premises for evening classes, "and although

1
students had to sit at childrent's desks', classes were "popularh,

The few Schools which had existed before 1859 did not markedly prosper,
The Mining Schools of Devon and Cornwall found it difficult to attract
gtudents at a time of decline in the tin industry,z and Cole could offer no
prospect of special aid.3 It bothered the Department little that many of the
gchools! set up led only a fleeting existence. It was noted with approval,
in 1864, that many schools tYhad already ceased to exist!, as an example of the
way in which "an experimental system would develop from small beginninga“.&

Classes were '"sometimes ephemeral'’, Cole agreed in 1868, but he does not

appear to have been over=concerned at this,sand as late as 1881 the Department

admitted that ""death or removal of the teacher" would.plose 40% of the sch00136

There was, in ifectbast, a gradual decline in the f'closure!" rate as the scheme

deve10ped.7

ii) The need for systematic courses

A matter of more concern was the "irregular and unsystematic manner!" in

which subjects could be taught and studied. This received attention by the

two Enquiries of 1868 and 1870, and some system of 'grouping" was favoured.8

While Donnelly concurred in this, he pointed out that "adults learn what they

'wish".9 He had, in fact, urged the abolition of a ''grouping system" which

had existed since the inception of the 1859 scheme, on the grounds that it

existed only for the award of medals, and had no real significance, in 1865.10

The regulations of 1871 which attempted to encourage ‘''grouping' had initially

11
little impact , but there was a gradual decline in the proportion of "single

subject schools" ag the scheme developed.12

The Y“desultory system of instruction"13 was criticised before the

Devonshire Commission: !Mathematics is followed by Botany followed by Steam",

1 D.S.A. 2’*th Report 229

2 Ibid., 53

3 Cole MS Diary 2 January 1861

L D.S.A. 11th Report 18

5 SeCeSele Ae109

6 D.S.A. 29th Report viii

7 Table 1IX

8 R.C.S.I. 2nd Report I xxvi, A.6193 (Sales) A.2153 (Shore) Ae6277 (Miall)
Ae 5153 (Watts) A. 7432 (Roscoe) and S.CeS.I. A, 5741 (Roscoe)

9 ReCeSele Ae 6476

10 MS.M 19.89

11 D.S.A. 19th Report 25-27 and 20th Report L0
12 Table X

13 NeAePeSeS. 1874 Report 58-60 (Napier)
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gsaid one critic.1 The Department claimed that ""the practice of continuous

study" was increasing,2 and statistics show a gradual decrease in the proportion

of students entering examinations for the first time.3 The Ycertificate

grabiihg" which enabled one student to enter a Training College with 22

certificates was also discouraged by regulations which restricted payments on

any one student to five, and later, thmee subjects in oneyear.5

iii) Transfer of responsibility from Local Committees

"Evening classes are the continuative secondary schools of the masses",

C.A. Buckmaster agreed in 1895, and he correctly predicted that they would

ttcontinue for a long time".6 The local authorities set up under the Technical

Instruction Act of 1889, which gave powers to the Department to decide what was,

in effect "Technical Instruction"7 grew increasingly powerful, and their

Schools gradually drove out of existence the less prosperous Schools, founded

by Local Committees, which had as their only real source of income fees and

Department grants, The action of the Department in throwing the cost of less

advanced instruction in Science on the "local authorities",when it ceased to

8

make payments on such work jsreduced their income still further. It was

suggested that both School and the Council Polytechnics could exist together,

with the smaller Schools, which would be 'nearer for the tired workman",acting
9

as "feederst', The Department expressed no regret at the disappearance of
these Schools: they had, it said,'been absorbed by the more efficient in many

cases" and "the more stringent prequirement for local support" had been a factor

in their declinezo By 1897, the year in which William Garnett became

Secretary to the Technical Education Board of the LaC.C.}1 the County Council

spent £128,000 on its eleven Polytechnics: grants from the Department to aid

these institutions came to only £9,000 of this figure, with the result that

fundue prominence' was "not given to its axaminations".12 The year before,

the Department had reported that "Local Committee control" was now largely

nominaly and that there was a growing assumption of control by the Councils.l3

R.CoToeIe Ae505 (Curzon)
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Despite these changes, the evening schools provided the great majority of

students for the examinations throughout the period. The "grouped course"

1
idea would not, however, be really developed until the new centurye.

k) Reactions to the system of payments on results in Science

i) The first years

There appears to have been a much more general acceptance of the system

on the "Science" side than there had been when it was introduced in the field

of Arte It was generally favoured by witnesses before the Samuelson Committees

There were suggestions of capitation payments,3 but teachers on the whole

appear to have welcomed the system which often enabled them to earn quite

handsome sumse Com