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Letter, with enclosures, ad;a..r~ssed to the Royal Co~missioners. . ,~ 

T. 
Science and Art Department, London, W. 

Sm, J\fay 23, 1871. 
I AM directed by the Lords of th(, Committee of Council on Education to forward 

to you the accompanying copy of a statement of the opinions of some of the. professors 
of the Royal School of Mines on the First Report of the Royal Commission on Scientific 
Instruction, with a: copy of the letter from Sir Roderick Murchison transmitting these to 
me,;. and I am to say that their Lordships dO' not propose to take any steps with respect to 

. these communications until they have heard from the Commissioners. 

T4e Secretary, 
Royal Commission on Scientific Instruction and the 

Advancement of Science, Old Palace Yard • 

I am,. &c. 
NORMAN McLEOD, 

Assistant Secretary. 

.. ; (Copy.) 
SIR, Jermyn Street~ April 22, 1871. 

I ENCLOSE, for the co:p.sideration of the Lords of the Committee of Qou;nciLoo 
Education, a statement of the opinions of those professors of the School of Mines whose' 
teachings are most intimately connected witR the,. well-being and efficiency of that 
establishment. . 

I have on more than one occasion informed their Lordships tha.t in my opinv>u it was 
essential to the success of the School of Mines that it should be ever kept in connexion with 
the Geological Survey and Museum in Jermyn Street; and I, therefore, entirely approve of 
the enclosed document, though. I beg to state that I have taken no part in its preparation. 

Ha ving now presided for very nearly 16 years over the Council of Professors or Teachers 
of the School of Mines, I am bound to state that we have invariably acted in perfect 
harmony; and after the proofs we have obtatned of the successful labours of the eminent 
men over whom it has been my pride to preside, it would truly grieye and mortify me to 
see this compact body, whose duties and objects are so wen defined,. losing its special 
mining character by being movt'd from its present central po~tion, and absorbed ,in a 
general cc college of science." . ~ 

I am, &0. . 
(Signed) ROD~ 1. MURCHISON. 

The Secretary, ~ 
Department of Science and Art. 
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(Copy.) 
Royal School of Mines 

SIR, .. April 22, 1871. 
\V.E, the undersIgned officers .ofthe M~seum of Practical Geology, and some of us 

lecturers m the Royal School of Mmes from Its commencement, ha\'inO' read the "Fir~t 
Repo~t of the Royal. ~ommission o? Scientific Ins~ruction, &.c.," h:ve the honour to 
submIt to you our opm~ons on certam recommendations contamed therein which affect 
the Royal .school of Mmes. . 

The ~o~issi~~ers propose to remove the ·teac~ing department, termed the" Royal 
Schoolo.f Mmes,,, m • ..Jermyn Str:;et, to .South Ken~mgton, to be there merged in what 
t'hey desIgnate a SCIence school. \Vhlle we admIt that c.' there is no necessary con
nexion between tbe direction of the Geological Survey and of the School of .Mines" we 
nevertheless hold it to be indisputable, that, considering the special object for which that 
school was established, the direct association of the two institutions has been attended 
with great practical advantage. The object of the Geological Survey is the invesliO'ation of 
the nature and extent of the mineral resources of the country; and the object of the Royal 
School of Mines is to teach how those resourceS'lffiay be most scientifically, and therefore 
most efficiently and most economica1ly developed. But in order that the tea~hing may 
be as practical as possible, it is not onTy desirable hJlt es~ntial that the teachers should 
be able to avail themseh'es of suitable -and extensive, 'collections, such as have been 
accumulated in the Museum of Practical Geology. And if this be admitted, it follows 
bbviously that the museum and the school should be localized in the same building, and 
that they should not, as' proposed in the First Report of the Royal Commissioners on 
SCientific Instruction, &c., be separated from each other. 
, It may here lie advisable to state succinctly how the School of Mines originated. 
. During the execution of the Geological Survey, commenced many years ago by the 
Government, and still in progress, large and valuable collections have been made, illus
trating the nature and extent of the various geological formations, and the methods by 
by which the minerals contained in them may be turned to practicalftccount. 

By a parliamentary vote during the administration of the late Sir Robert Peel, strongly 
advocated by the late Mr. Joseph Hume, it was determined that a suitable building 
should be erected in which to preserve those collections, and to which there might be 
free access for examination and study to persons concerned in mining, quarrying, 
metallurgy, civil engineering, architecture, and agriculture, as well as to the general 
public. It was further decided by the Treasury, in pursuance of a recommendation of 
the British Association in 1838, to establish a "national depository for the preservation 
'Of documents and records relating to the mining operations of the country," in which to 
collect plans of existing ,and of abandoned mines, partly for the preservation of human 
life, and partly to guard against the waste of capital upon mining enterprises in ground 
previously exhausted,- . 

',: Hence the Museum of Practical Geology and a Mining Record Office in association 
therewith were established. • 

Such .an institution being in existence, it was represented to the Government in 
'numerou8 memorials from the mining districts, particularly Cornwall, South Wales, 
Staffordshire, Nbrthumberland, and Durham, that it was desirable further to utilize its 
-collections by the establishment of courses of lectures in ~he museum, and hence arose, 
in Is51 the School of 'Mines: The institution did not conflict with any ether, because 
-no scho~l of the kind existed in this country; and it is notorious that students desirous 
'Of acquiring a knowledge of the subjects taVght in tbis school were obliged to visit distant 
foreign academies fot the purpose. 

We would remind you that there is a,wide distincti?n be~ween a 6c~001 for prep~rat?ry 
training in the elementary sciences, nnd a schC?ol deSigned for teachmg the a.pphcatlOn 
of those sciences to any particular industrial art.- The object of the forme: IS general, 
while that of ,tlie latter, is special.. Excellent instruction in th~ ele~epta.ry SCIences, such 
as mathematIcs, -chemIstry, phYSICS, &c., a knowledge of WhICh IS Indl~pensable t.o the 
students of a school of mines, is provided in numerous priv.lte institutIOns, both 10 the 
metropolis and in other parts of the kingdom; and some of the students .of the Royal 
School of Mines have received their instruction itt those bra.nches of sCience at such 
institutions. . • 

We are apprehensive that if the Royal School of Mines be merged in a general sCience 
school it may lose its definite and distinctive character, and that the. confiden~e of the 
mining interest in its value, which we have so iong struggled to acqUIre,. rna.>:" ID con.se
quence be severely shaken. 'Ye fear, moreover, that the cause of techmcalmstructlon 
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in the mining districts, the subject of so many applications.:to Government, and of so 
many observations by Committees of the Houses of Parliament, and by the Government 
inspectors of mines in their reports on the loss of life in mining operations, would, by such 
a course as is now proposed, be thrown back for many years. 

The value of the juxtaposition of these collections of the geolo~ical maps, mining plans, 
statistical documents, and mining models; and of the metallurglCallaboratory, has been 
attested by the great number of. persons, including the present Prime Minister and 
numerous Members of Parliament, and officers of public departments, who have sought 
for special information concerning the mineral resources and.,geological structure of 
particular districts of the country. It is of no slight importaIfce that these collections 
are placed in a patt of Londoa so easily accessible to official and commercial men. 

Amongst the reasons assigned for the recommendation to transfer the Royal School of 
Mines to Soutli Kensington is that of deficient accommodation in the existing institution. 
The Keeper of the mining records, whose evidence has not been requested by the Com
missioners, asserts that there is ample accommodation for additional records during many 

• years to come, notwithstanding it is alleged by' the Commissioners, in their First Report, 
that "the space allotted to the Mining Record Office is already insufficient for the 
proper reception and arrangement of the valuable documents accumulated there." The 
Lecturer oli mining and mineralogy declares that he is perfectly satisfied with the space 
devoted to his department. The Lecturer on geology, as such, requires no increase of 
space; but, as Director of the Geological Surv~y, he needs addit:onal room, which migl1t 
easily be provided, at a comparatively small cost, in the immediate vicinity of the collec
tions which have to be so frequently consulted. The Lecturer on metallurgy thinks it 
desirable somewhat to increase the dimensions of the metallurgical laboratory for the 
practical instruction of the students in assaying, as he has been repeatedly obliged to 
decline the application of students for admission from want of space; but this may be 
obtained in the existing institution at a very small outlay compared with what would be 
necessary in the elcnt of removal to South Kensington. With regard to the absence of 
a biological laboratory we have no observation to offer. be~ause we hold that such a 
laboratory bas no connexion with a school of mines; and there is not a mining school 
in the world, so far as we are aware, in which biology forms part of the instruction. 

With regard to the following paragraph in the First Report of the Commissioners,
" The Royal School of Mines and the Royal College of Chemistry, which practical1y 
" constitute one school of pure and ap'pIied scieuce, are not organised in such a manner 
" as to enable them to perform efficiently the work for which they were originally, or are 
" at present, intended,"-we would submit t hat, as the teachers of subjects which are 
everywhere considered the essential basis oe:a mining school, our opinions as to. the 
requirements necessary for efficient teaching are deserving of consideration. 

The Royal School of Mines is, we maintain, in a most favourable condition fOl" its 
effective working. It is in a most convenient and accessible locality; it 'has at its com
mand copious illustrations of fossils, minerals, ores, rocks, and mining and metallurgical 
models, many of which are so large as not to admit of occasional removal; it is provided 
with laboratories for the examination and analysis of mineral products, and for instruction 
in the art of assaying; a large and valuable collection of mining plans, and an extensive 
library especially bearing on the subjects of its teaching, are in immediate connexion with 
it; it is constantly resorted to by persons engaged in mining, metallurgical, and' 
engineering enterprise, its locality is well known throughout the country ~ and the fact. of 
the public having been 'accustomed to this locality during more than 20 years is a con .. 
llideration of importance. Under these circUl;nstances, we are of opini~n that jf the pro
posals of the Commissioners respecting it be carried out its utility will be greatly 
diminished, if, indeed, its existence be not thereby jeopardized. The removal of the school 
to South Kensington would be attended with considerable expense to the nation, for which 
we see no justification in the reasons assigned by the .Commissioners for their proposals.,. 
Having laboured during so many years to render the institution worthy of'the confidence: 
of the country, and perceiving, as we think, that at length our labours have not been in 
vain, we are naturally anxious to act upon the let-well-alo,ne system. especiaUy as the 
school has never been more prosperous than of late. 

In conclusion, we would add that we have reason to know, both from published state
ments ~nd from personal communications at home and abroad, that the juxtaposition of 
the variOUS branches of the establishment in Jermyn Street, under your direction, hag 
met with the cordial approval of eminent persons engaged in the teaching and practice of 
mining, and the allied pursuits, in various parts of Europe and America; and that 
the institution in its pr~sent form has been reported on by them as a classical example. 
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and a model for the organizl)Uon of similar schools at Berlin, Vienna, New York and other 
~~. ' 

(Signed) 
We have, &c. 

'V ARINGTON W. ~MYTH, M.A.,. F.R.S., 
Lecturer on Mining and Mintralogy. 

ANDW. C. RAMSAY, LL.D., F.R.S., 
Lectuter on Geology, and Director of 

the Geological Survey of England. 
JOHN PERCY,. M.D., F.R.S.,. 

Lecturer on Metallurgy at the Royal 
• School ~fMines, and to the Advanced 

Class of Artillery Officers at the Royal 
Artillery Institution, Woolwich. 

ROBERT HUNT, F.R.S., 

To Sir Roderick L Murchison, Bart., K.C.B., 
Direetor General of the Geological Survey. 

&c. &c. &c. 

Keeper of Minir,lg Records. 

SIR. 

~ 

Reply of Royal Commissioners. 
Royal C~mission on Scientific Instruction 

and the Advancement of Scienc~, 
6, Old Palace Yard, S.W" July 19, 1871. 

IN reply to your letter of the 23rd of May last, I am requested by the Duke of 
Devonshire, the Chairman of this Commission, to transmit herelVith the Report of a 
Committee of this Commission to which the enclosures in your letter were referred. 

I am to add that this Report was received and adopted by the Commission at a meeting 
held yesterday. 

I remain, Sir, your obedient servant, 
{Signedk J. NORMAN LOCKYER, Secretary. 

Tb~ Secretary, 
Department .of Science and Art. 

Report referred to in the foregoing Letter. 
1. In compliance with the reference of the Commission, the Committee appointed on 

the 3rd of March 1871 have considered the memorial of three Professors of the School of 
Mines and of the Keeper of Mining Records, and the letter from Sir Roderick 1. 
Murchison, transmitting the same, which have been referred to the Commission by the 
Lords of the Committee of Council on Education. ' 

2. In the First Report of the Commission (in addition to other recommendations not 
directly affecting the questions raised in the memorial), it was recommended in effect 
that the Royal School of Mines and the Royal College of Chemistry should be consoli. 
dated, and that the consolidated institution should be accommodated in the new buildings 
at South Kensington. 

3. In connexion with this recommendation it was - proposed, That the building in 
Jermyn Street be given up to the Survey and to the Museum, with the reservation that 
the lectures to working men be delivered as heretofore in the theatre; that the building 
in Oxford Street be vacated by the Royal College of Chemistry; that the Mining Record 
Office be lodged with the Statistical Department of the Board of Trade, or, failing 
accommodation there, in the building DOW occupied by the Royal College of Chemistry; 
and that the theoretical. instruction of the Royal School of Naval Architecture and 
Marine Engineering be in future given in the Science School, the general instruction in 
mathematics, physical science, and mechanical drawing becoming common to both 
schools. ' 

4. These recommendations were based on the considerations stated in the First Report 
of the CommissioD, and are supported by evidence given before the Commission, before 
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the Committee of the House of Commons on Scientific Instruction, and by official letters 
and reports of the Officers of the Geologic8.l Survey, and of the Profess;rs of ,the RO'y~1 
School of Mines, including some' of the memorialists themselves, bearing. on the followmg 
points:- • 

a. The want of rcfmn in the -existing Government bUildings in Jermyn Street and 
Oxford Street for the various departments established there, even l!nder the 
present conditions of teaching.. .... 

h. The absence of instruction in pure and applied mathematics in the School of Mihes, 
and the facility afforded for supplying such instruction by connecting it with the 
Royal School of Naval Architect\lIe and Marine Engineering. 

c. The need of better proltisiop for giving practical instruction in physics, chemistry, 
and biology. • 

d. And the advantage generally of concentrating in one place the several courses of 
instruction given in the Schools. 

5. The memorial on which we have been requested to report objects to these recom· 
mendations mainly on the following grounc1s :-

I. That they involve great expense to the nation, and that the additional accomi:no~ 
dation required can be obtained in Jermyn Street at a" moderate cost. ~ 

In reply to this tne.Committee have .to state that it is in evidence that the cost of 
extension in Jermyn Street would be very grftobo; whereas the Government possesses a 
building at South Kensi~ton affording all necessary accommodation. 

II. That it is nof desirable t" separate the Mining School proper from the other 
departments now situated in Jermyn Streett 

On this the Committ~e would observe that it IS impossible, without great cost, to 
retain even this detlartment of the School in immediate contiguity to the Geological 
Museum and Survey: The consolidation of the School is, moreover, inJhe opinion of 
the Committee, of greater intportaoce than such contiguity, The evidence given before 
the Commission shows more especially that there is a great disadvantage..in dissociating 
the chemical laboratory from the geological and metallurgical work. It has long been 
felt to be a defect, that the Royal College of Chemistry, though a department of the 
Royal School of Mines, is not in the same building with the other classes of that 
school. 

III. That if the Royal School of Mines be merged in a general science school it may 
lose its definite and distinctive character, and that the confidence of the mining 
interest in its value, which the professors have so long struggled to acquire, 
may in consequence be severely shaken. 

In reference to this objection the Committee have to state that for "the last 18 years 
the average number of students, who, having been examined in mining <1r mineralogy, 
have subsequently been empldyed in the GeologicarSurvey and in the mines and metal 
works of the United Kingdom, has, according to a table put in evidence, been less than 
four Eel annum; and if, notwithstanding the eminence of the P.rafessors, the mining 
interest has been very slow to avail itself of the advantages afforded by the S'chool, this 
may be owing in a great degree to the imperfection of its organizatiori, and to the incom. 
pleteness of the preparation which it supplies for the professions of mining and metal. 
lurgy, owing to the entire absence of instruction in mathematics, and, as a necessary 
consequence, imperfect teaching of applied mechanics and machinery. The Committee 
believe that thesa defects will be in a great measure remedied by the proposed association 
of the School of Mines wit~hat of Naval Architecture and Marine Engineering; 
and that the appreciation of the technical education afforded in the school, far from 
being diminish~d, may fairly be expected to increase. 

IV. That" it is not only desirable but essential that the teachers should be able to 
" avail themselves of suitable and extensive collections, such as have been 
" accumulated in the Museum of Practical Ge~logy." 

The Committee admit the force of this objection, but cannot allow it to outweigh the 
other considerations referred to above, on which the decision of the Commission has 
been based. At the same time they have learnt that the specimens belonging to 
the Museum are very rarely exhibited in the lecture rooms; and they believe that 
whilst the Museum would still remain accessible for study, one or more collections on a 
smaller scale, adapted for the llIustration of lectures, could without difficulty be provided 
for the school. , ' 
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V. That the .lecommendation as to the removal of the Office of Mining Records i. 
unnecessary and based upon insu!ficient evidence. 

The Committee would state that the removal of the Office of Mining Records is a ' 
~econdal'y question. Owing tc the illness of the Keeper the Commission was una.ble to 
examine him, and its recommendation \tas based OIl" the evideffce of other wltneS$es 
holding pffice in the establishment -in Jermyn Street. If arrangements can be made 
betw~en the Record Oftibe and the Geological Surrey for the continued accommodation 
of·the f9rmer; without the erection of new premises,.there would certainly be considerable 
convenience in keeping these two departments under the same roof. 

6 .• The Commission Will observe, from the annexed letter of Professor Huxley, a 
member of this Committee, that in consequence of his jlolding office fS a Professor of 
the Royal School of Mines, he has preferred not to take any part in the deliberations of 
this Committtee on the subject of this Report. 

J. NORMAN LoCltYER, Secretary. 
II> July 18.th, 1871. 

APPENDIX. 

B. SAMUELSON. 
W'. SHARPEY. 
HENRY J. S. SMITH. 

,DEAR ·lIn. 'SAMUELSON, • 
-As ,I am a member of the Committee (of which you are Chairman) to which the Aid to 

, Science CommIssion has referred a. letter addressed to the Government by '-he Director and three 
of ,the Professots'.of tne Royal School of Mines, I desire tQ, say tpat I do not well see how I (as a 
Professor in the Royal School of Mines) can properly take part in the discussion of that letter by the 
Cotmnittee. .... 

I therefore propose to absent myself' from the meetings of the Coml!littee eo long as it is occupied 
with "the subject in question. • . 

June 3rd, 1871. 

LONDON: 
Printed by GEORGE E. EnB and WlLLU,K SPOTTI8WOODB, 

Printers to the Queen's most Excellent lfaje&ty. • 
For lIer Majesty's Stationery Office. 

I am, &c. 
T. H. HUXLEY. 
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ROYAL COMMISSION ON SCIENTIFIO INSTRUCTION AND THE 
AnV ANCEMENT OF SCIENCE. 

P"IOPOR1A. R. 
VICTORIA, by the Grace of God of the United Kingdom of Great Britain and Ireland 

Queen, Defender of the Faith, To Our Right Trusty and Right Entirely Beloved 
Com,in William Duke of ))evonshire, Knight of Our Most Noble Order of the Garler,
Our Right Trusty and Entirely Beloved Oousin Henry Oharles Keith Marquess of 
Lansdowne,-"Our Trusty and Wellbeloved Sir John Lubbock, Baronet,-Our Trusty 
and Wellbeloved Sir James, Phillips Kay-Shuttleworth, Baronet,-Our Trusty and 
Wellbeloved Bernhard Samuelson, Esquire,-Our Trusty and Wellbeloved William 
Sharpey, Esquire, Doctor of Medicine,-Our Trusty and Wellbeloved Thomas Henry' 
Huxley, Esquire, Professor of Natural History in the Royal School of Mines,-Our 
Trusty and Wellbeloved William. Allen Miller, Esquire, Doctor of Medicine, Professor 
of Chemistry in Kings Oollege, London,-and Our Trusty and Wellbeloved George 
Gabriel Stokes, Esquire, Master of Arts, Lucasian Professor of Mathematics in the 
University of Cambridge, Greeting: 

Whereas We have deemed it expedient for divers good causes and considerations 
that a Commission should forthwith issue to make Il!quiry with regard to Scientific 
Instruption and the Advancement of Science and to Inquire what aid thereto is derived 
from Grants voted by Parliament or from End,owments belonging to the several 
Universities in Great Britain and Ireland and the Colle~es thereof and whether such 

~ . 
aid could be rendered in a manner more effectual for the purpose. 

N ow Know Ye that We reposing great Trust and Confidence in your Ability 
and Discretion have nominated constituted and appointed and do by these Presents 
nominate constitute and appoint you the said William, Duke of Devonshire-Henry 
Charles Keith, Marquess of Lansdowne-Sir John Lubbock-Sir James Phillips Kay
Shuttleworth-Bernhard Samuelson-William Sharpey~Thomas Henry Huxley
William Allen Miller-and, George Gabriel Stokes-to be Our Commissioners for the 
purposes of the said Inquiry, 

And for the better enabling you to carry Our Royal Intentions into effect We do by 
these Presents authorize and empower you or any three or more of you to call before, 
you or a.ny three or more of you such persons as you may judge necessary by whom 

, you may be the better inforJ);wd of the matters herein submitted for your consideration 
and also to call fOf and examine all such Books Documents Papers or Records as 
you shall judge likely to afford you the fullest information on the subject of this Our 
Commission and to Inquire of and concerning the Prelnises by all other lawful ways 
and means whatsoever. . . 

And Our further Will and Pleasure is that you 'or any three or more of you do 
Report to Us under your Hands and Seals (with as little delay as may be consistent 
with a due discharge of the Duties hereby imposed upon you) your opinion on the 
several matters herein submitted for your consideration, with power to certify unto Us 
from time to time your several proceedings in respect of any of the matters aforesaid, 
if it may seem expedient for you so to do. 

And W,; (:.0 further Will and Command and by these Presents ordain that this Our 
Commission shall continue in full force and virtue and that you Our said Commis
sioners or any three or more of you shall and may from time to time proceed ip the 
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iv COMMISSION. 

execution thereof and of every matter and thing tb'erein contained although the same 
be not continued from time to time by adjournment. 

And for your assistance in the execution of these Presents We do hereby authorize 
and empower you to appoint a Secretary to this Our Commission to attend you whose 
services and assistance we require you to use from time to time as occasion may 
require. 

Given\ at Our Court at Saint James's, the Eighteenth day of May 1870, in the 
Thirty .. third year of Our Reign. 

By Her Majesty's Command, 

H. A. BRUCE. 



ROYAL COMMISSION ON SCIENTIFIC INSTRUCTION AND THE 

ADVANCEMENT OF SCIENCE. 

VIOTORIA R. 
VICTORIA, by the Grace of God of the United Kingdom of Great Britain and Ireland 

Queen, Defender of the Faith, To Our Trusty and Well-beloved Henry John Stephen 
Smith, Esquire, Master of Arts, Savilian Professor of Geometry in Our University of 
Oxford, Greeting: 

Whereas We did 'by Warrant, under Our Royal Sign Manual, bearing date the 
Eighteenth Day of May, One Thousand Eight Hundred and Seventy, appoint Our 
Right, Trusty and Right Entirely Beloved Cousin, William, Duke of Devonshire, 
Knight of Our .Most Noble Order of the Garter, Our Right Trusty and Entirely 
Beloved Cousin, Henry Charles Keith, Marquess of Lansdowne, together with the 
several Gentlemen therein named, to be Our Commissioners to make Inquiry with 
regard to Scientific Instruction and the Advancement of Science, and to inquire 
what aid thereto is derived from Grants voted by Parliament, or from Endowments 
belonging to the several Universities in Great Britain and Ireland, and the Colleges 
thereof, and whether such aid could be rendered in a manner more effectual for the 
purpose: And whereas since the issue of the said Warrant W.illiam Allen Miller, 
Doctor of Medicine,. one of the Commissioners thereby appointed, hath deceased: 

Now Know Ye, that We, reposing great Trust and' Confidence in Your Zeal, 
Discretion, and Integrity, have authorized and appointed, and do by these Presents 
authorize and appoint you the said Henry John Stephen Smith to be a Commissioner 
for the purpose aforesaid, in addition to, and together with, the Commissioners now 
acting under the above-mentioned Royal Warrant. 

Given at ,Our Court at Saint James's the First Day of December 1870, in the 
Thirty-Fourth Year of Our Reign. 

Professor Henry John Stephen Smith, M.A., 
To be a Commissioner for inquiring into 

By :aer Majesty's Command, 
H. A. BRUCE. 

Scientific Instruction and the Advancement of Science. 
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FIRST REPORT 

TO THE QUEEN'S MOST EXCELLENT MAJESTY. 

:MAY IT PLEASE YOUR MAJESTY~ 
WE, the Commissioners appoint~d by Your Majesty to make Inquiry with regard 

to Scientific Instruction and the Advancement of Science, humbly beg leave to present 
to Your Majesty the following First Report: 

1_ We have heard the evidence of witnesses in reference to the following subjects, 
forming part of our inquiry, viz. the Royal School of Mines, the Geological Survey of 
Great Britain and Ireland, the Mining Record Office, and the Museum of Practical 
Geology, at present located in Jermyn Street; and also concerning the Royal College 
of Chemistry, at present lodged in a building in Oxford Street; which institutions are 
under one head, entitled Director-General of the Geological Survey of Great Britain 
and Ireland and Director of the Royal School of Mines. 

2. There is no necessary connexion between the direction of the Geological Survey 
of Great Britain and Ireland and the government of the Royal School of Mines. 

3. _The Royal School of Mines and the Royal .college of Cnemistry, which prae'
tically constitute one School of Pure and Applied Science, are not organized in such 
a manner as to enable them to perform efficiently the work for which they were 
originally, or are, at present, intended. We base this conclusion upon three grounds: 
(a.) the absence of a chair of Mathematics, (b.) the absence of Physical or Biological 
Laboratories in which students can receive practical instruction, (c.) the insufficiency 
of accommodation ~n the Royal College of Chemistry. 

4. The Officers of the Geological Survey are greatly hindered in their work by want 
of accommodation; for although their number has been quintupled during the last 20 
years, the space.originally allotted to them has not been increased. 

5. The space allotted to the Mining Record Office is already insufficient for the 
proper rt:ception and arrange~ent of the v~luable se~ies of documents accumulated 
there; and for the accommodatIon of the 'publlc who deSIre to consult them. 

6. The collections in the Museum of Practical Geology require greater spa.ce for 
their proper display than, is at present afforded. 

7. In order to provide a remedy for the inconveniences which have been enume
rated, we recommend: (a.) That the Building in Jermyn StJ;'eet be given up to the 
Survey and to the Museum, with the reservatIOn that the Lectures to Working Men 
be delivered as heretofore in the Theatre: (b.) That the building in Oxford Street be 
vacated by the Royal College-of Chemistry; and (c.) That the Mining Record Office 
be lodged with the Statistical Department of the Board of Trade; or, failing accom
modation there, in the building now occupied by the Royal College of Chemistry. 

8. Without expressing any opinion, at present, as to the policy of Government 
Schools of Science, your Commissioners, having to deal with the Royal School of 
Mines and the Royal College of Chemistry as Institutions which have existed for 20 
years, and which, during that period, have turned ou~ a large number of well-instructed 
Students, consider that such steps should be taken as. may be necessary to render their 
Teaching thoroughly efficient. 

9. With this object we recommend that the two Institutions be consolidated; that 
Mathematics be added to the Courses of Instruction now given; and that sufficient 
Laboratories and Assistance for giving Practical Instruction in Physics, Chemistry~ 
and Biology, be provided. . 

10. !,he Ipstitution thus formed (herein-after called the "Science School") may be 
co~veDlently and efficiently governed by a Council of Professors, one of that body 
actmg as Dean. ' 
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11. 'Ve have further heard evidence concerning the Buildin~s at South Kensington. 
now nearly completed, and intended for the reception of a. projected School of Naval 
Architecture and Science; and we recommend that the Science School should be 
accommodated in these buildings. We have given careful attention to the conside
rations in favour of the retention in Jermyn Street of the Technical Instruction in certain 
Branches, but we are of opinion that these considerations are outweighed by the great 
advantages to be derived from concentration. ' 

12. We have further heard evidence concerning the Royal School of Naval Archi
tectuiy and Marine Engineering, now conducted at South Kensington; and we 
recommend that the theoretical instru.ction of that school should in future be given in 
the Science School, the general instruction in Mathematics, Physical Science, and 
Mechanical Drawing, thus becoming common to both schools. We also recommend 
that no additional buildings, and no reconstruction of the temporary buildings at 
present occupied by tbe Royal School of Naval Architecture and Marine Engineeling, 
should be undertaken, until a Further Report has been received from this Commission. 

13. We have further heard evidence concerning the system of teaching Elementary 
SCience under the Science and Art Department; and we are of opinion that the Quality 
of the Instruction given under this Department would be greatly improved if the teachers 
received Practical Instruction in Elementary Science. Sud), instruction has, indeed, 
already been given with marked advantage, although only to a limited extent. The 
Science School will be available for the instruction of many Science Teachers throughout 
the countrv; but we reserve' for a Further Report any expression of opinion as to the 
precise cha'racter of such Instruction, and as to the conditions under which it shall be 
accessible. 

1~. The organi~ation of, and accommodation required by the Scie~ce School. (in
cluding its TechnIcal Branches), l\Dd the Royal Scbool of Naval Architecture, will be 
dealt with in detail in a Further Report. 

All which we humbly submit for Your Majesty's gracious consideration. 

J. NORMAN LoCKYER, 
Secretary. 

9th March 1871 .. 

(Signed) DEVONSHffiE. 
LANSDOWNE. 
JOHN LUBBOCK. 
J. P. KAY-SHUTTLEWORTH. 
B. SAMUELSON. 
w. SHARPEY~ 
THOMAS H. HUXLEY. 
G. G. STOKES. 
HENRY J. S. SMITH. 



SUPPLEMENTARY REPORT 
TO 

FIRST REPORT. 

TO THE QUEEN'S MOST EXCELLENT MAJESTY. 

MAY IT PLEASE YOUR MAJESTY: 

WE, the Commissioners appointed by Your Majesty to make inquiry with regard 
to Scientific Instruction and the Advancement of Science, humbly beg leave to present 
to Your Majesty the following Report on the Organization of the Science Scho<?l referred 
to in our First Report, and on the accommodation of that School in the new 'buildings 
at South Kensington. 

I. ORGANIZATION. 

1. Your Commissioners recommend that the Science School be represented before the 
Board of the Science and Art Department by its Dean, as the Royal School of Mines 
has been hitherto represented by its Director. 

2. We recommend that the Council of Professors shall have power, subject to the 
approval of the Board, to provide for the due maintenance of discipline in the general 
school and technical schools; the discipline of the students of the Royal School of Naval 
Architecture and Marine Engineering remaining under the Pri?cipal of that School. . 

3. We consider that such modifications as to the conditions of admission to the courses, 
as well as such re-arrangement of the courses as may be rendered expedient by the 
consolidation of the Schools recommended in the First Report of the Commission, should 
be considered and reported on to the Committee of Council on Education by the Council 
of Professors, due regard being had to the maintenance of its character as a School for 
Special Scientific Instruction. Such re-arrangement should admit of provision being 
made for the continuance and extension of the instruction given to Elementary Science 
Teachers during the summer months. 

4. With reference to the assistance required by the Professors, we recommend that 
this subject should also be considered by the Council of Professod, and reported on 
by them to the Committee of Council on Education, due regard being had to the 
necessity of practical instruction, and to the suggestion in the previous paragraph 
concerning the instruction to be given to Science Teachers. 

II. ACCOMMODATION. 

5. Your Commissionersnnd that the new buildings at Soutlf Kensington will afford 
sufficient space as regards lecture theatres, class rooms, and laboratories, for the theoretical 
and practical instruction of a large accession of students. A Committee of Your 
Commissioners have inspected the new buildings with special reference to the accom. 
modation that will be afforded, and the Secretary, at their request, has applied to the 
several Professors fol' information as to the space that they require. 
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The Committee having reported the results of' their inspection and inquiry. Your 
Commissioners suggest the following general appropriation, considering that the detailed 
~-\notment of rooms had better be left to the Professors themselves: 

Basement - Physics, Metallurgy, Chemistry. 
Ground Floor - School of Naval Architecture, General Lecture Room, 

Mathematics, Applied Mechanics, &c. 
First Floor .. Physics and Chemistry. 
Second FloO]' - Chemistry. 
Third Floor - Biology, Mineralogy, Mining,'Geology, Physics, Chemistry 

(open air work). 

All which we humbly submit for You~ Majesty's gl'llciOllS consideration. 

(Signed) DEVONSHIRE. 
LANSDOWNE. 
JOHN LUBBOCK. 
J. P. KAY-SHUTTLEWORTH. 
B. S~\'MUELSON. 
W. SHARPEY. 
G. G. STOKES. 
HENRY J. S. SMITH. 
"T. H. HUXLEY. 

'*' The Chairman has been authorized by.Professor Huxley to affix his name to this Supplementary 
Report. 

J. NORMAN LOCKYER, 
Secretary. 

28th February 1872. 



SECOND' REPORT. 

TO THE QUEEN'~ MOST EXCELLENT MAJESTY. 

MAY IT PLEASE YOUR MAJESTY, 

WE, the Commissioners appointed by Your Majesty to make inquiry with regard to 
Scientific Instruction and the Advancement of Science, humbly beg leave to present to 
Your Majesty the following Report on Scientific Instruction in Training Colleges and 
Elementary Day Schools under the Education Department, and in Science Classes under 
the Science and Art Department. 

I.-SCIENTIFIC INSTRUCTION IN TRAINING COLLEGES AND 
ELEMENTARY DAY SCHOOLS. 

~hATE OF INSTRUCTION PRIOR TO THE INTRODUCTION OF THE REVISED CODE. 

1. In dealing with the Scientific Instruction in Training Colleges and Elementary Day 
Schools, Your Commissioners have, in the first place, enquired what provision was made 
for such instruction before the introduction of the Revised Code in 1861. 

2. With respect to the Training Colleges, we find that instruction in the elements 
of science was given to students in their second year." The Committee of Council on 
Education made grants in aid of the stipends of masters specially qualified to teach the 
elements of science. In some training colleges a sound, though limited, instruction in 
the elements of some branches of physical science was thus added, to the usual instruc
tion in elementary mathematics. In the model schools attached to the training colleges 
the students were practised in teaching the rudiments of scienc~, chiefly, though not 
exclusively, in illustration of appropriate lessons in reading and 'geography, with obvious 
advantage in the increase of the intelligence of the scholars and of their interest in their 
schoolwork! Such instruction enabled skilful teachers to make the lessons the occasion 
of conveying important explanations of natural phenomena, and some rudimentary 
acquaintance with the most easily understood laws of nature; although neither in the 
traming colleges, nor in the model schools attached to them, were the methods of 
communicating the rudiments of scientific knowledge by means of systematised object 
lessons always sufficiently cultivated. The scientific instruction received by the teachers 
in the training colleges was, however, of great value irrespectively of such use in the 
rudimentary lessons; for all such knowledge tends to enlarge the' intelligence of the 
teacher, and enables him to give better and more int~resting instruction. 

3. With respect to the Elementary Schools, we find, as a consequence also of the instruc. 
tion thus afforded to the teachers, that it was the practice formerly, more generally than 
at present, in the best of such schools to give, either in separate oral lessons or as parts 
of the illustrations of the reading lessons, general outlines of physical geography, some 
of the more'prominent facts in astronomy, and instruction in those parts of domestic and 
soc;ial economy which affect the health of families and communities. In some remarK
able schools more extensive instruction of this character was given, just as more 
advanced literary culture was given in others. Under Professor Henslow, for instance. 
botany was found an excellent method of training the powers of observation and the 
intelligence. In like manner, in a school comprising, ' besides the children of labourers, 
the children of small farmers and tradesmen, Dean Dawes~ gave instruction in applied 
mathematics and mechanics, as well as in some of the elements of experimental 
physics. 

4. It is, no doubt, true that the success obtained in these schools was due to the 
guidanCE? and the direct personal teaching of men of superior education, having an earnest 
and even singular interest in the attainment of this result, and a capacity much beyond 
the average of that of elementary school teachers. We concur, however, in Canon 

• See Canon Moseley's Report 071 King's SomlJorne School in the "Minutes of the Committee of Council 
on Educa~on," for 1847-48, Vol. I., p. 7~ -
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Moseley's opinion that, even without such exceptional advantages, the system vursued 
in these schools may be conduct~d by well-trained teachers of average capacity wIth good 
effect. Indeed, we have the eVIdence of highly competent authorities to show that the 
scientific instruction which was given by ordinary elementary school teachers before 
the introduction of the Revised Code in 1861, was in many cases sound and val~able in 
itself and beneficial to the pupils. 

5. In order to show more distinctly the state of Sfientific Instruction in Trainin!'r 
CoUeg.es and Elementary Schools before 1861, we proceed to ~ive some extracts fro~ 
the eVIdence of the Rev. Dr. Rigg, Principal of the Wesleyan rraininO' College West. 
min,ter, and of the Rev. Canon Cromwell, Principal of St. Mark's CoU;ge, Chel;ea. 

6. In the earliest schemes of the Training Colleges, arrangements were made that 
the students sh9uld have such a ba:;js of scientific instruction as, in the \vords of 
Dr. Rigg, would enable them to give the children in "elementary schools infoI1Dll.tion 
" on various points of science which at that time were not generally taught in the 
" school reading books, and, therefore~ could only be done by oral lessons. The subjects 
cr were such as these: the structure and habits of remarkable animals and plants short 
" explanations of various scientific principles involved in manufacturing process~lI as 
" fo: i?stance, the co?struction of s~me c~mm~n mach!nes, involving, of course,' th~ 
" prmcI:ples of mechamcs; together WIth pomts m physlOlogy, as bearing on the pre
" servatIon of health; instruction with regard to our own body and its organs; the 
" atmosphere, and other such topics." In order to prepare the teachers for giving such 
instruction, the promoters of the Wesleyan Training College at Westminster, at its 
foundation, spent 2001. "in purchasing scientific apparatus." "Pure and mixed mathe .. 
" matics" were, "up to 1862, taught to an extent about equal to that required for a B.A. 
tc degree of the London University. One half of the second year' 8 male students received 
" some sort of systematic instruction in the elements of physics, and the other half in 
" mathematics." . 

7. The Rev. Canon Cromwell states, that, "between 1851 and 1861, there was 
" a very great change both in the amount of assistance that the Government gave, and 
" also in the character of the candidates who came for admission. The Minutes of 
" 1846 began to tell on the Colleges. Those minutes provided for a system of appren
" ticeships to schoolmasters all over the country. The cleverest boys in the schools 
" were selected to become pupil teachers. They received special instruction at the 
" hands of masters, and for that instruction the masters were :paid a certain sum by the 
"Government. The result was, that the schoolmasters were stimulated to give as much 
" instruction as they possibly could to their pupils, and the pupils came up to the 
" College, in 1851 and subsequent years, with a very fair amount of mathematical 
"knowledge. They came with a thorough knowledge of arithmetic, in all its branches, 
(' applied as well as theoretical, with a knowledge of algebra as far as simple equltions, 
" and sometimes as far as quadratic equations, with a knowledge of the first two books 
~, of Euclid, as a necessary condition of admission, and very often they brought up four 
" bOMa of Euclid, and not unfrequently they came up with some knowledge of Latin. 
" There was here a good foundation up~n which subsequent knowledge could be built. 
" Such were the qualifications for admission nto the college between the years 1851 and 
" 1861; and 'during that time instruction was given in applied mechanics, in cheJ?1istry, 
" in hydrostatics, and in optics. A laboratory was established, and a regularly paId and 
" competent teacher was employed. Models of all the ordinary machines were bought, 
" and the students 'were instructed in applied mechanics: Drawing ~as so taught. as to 
'~ be applied to the arts. The drawing master was an englDeer of conSIderable expenenc~, 
" and a perfect enthusiast in the way of practical education." "I should say that In 
" the year 1854, at' the r~presentation, I think, of Canon Moseley, who. was once 
" Professor of Mathematics at King's College, special encourag~ment was gIven to ~he 
" teaching of applied science in Normal College~, by the estabhshment?f lectureships 
," for competent instructors, and those lectureshIps could ~~t be ~btalDed U~~S8 the 
" lecturer~ passed a special examination before, I. think, ~he CIvil.ServIc~ CommISSl?ners. 
" Every lecturer who did so pass (for instance, lD chemIstry, or 1D applIed ';Decha':ll7s, or 
" in any other subject of science) received 1001. a year from. Govem"!ent, In addItIon to 
" th~ salary which he received from the Council or Commltte~ of hIS C?llege. That 
'" grant gave a very great stimulus to scientific instruction In ~he vano~s ColI~ges. 
" That 1001. a year was not paid, however, unless the lecturer c~ntmued to gIve satlsfac .. 
" tion at the annual inspection of the College by one of Her Majesty's Inspectors. <?ne 
".of the Inspectors during a part of that peIiod was Professor Moseley, and dunng 
" the other part of that period Bishop Temple was Inspector." 
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These lecturers 'f taught a solely in the College, and it was a condition they should • Qu. 7905. 
" have a fair salary from the College as well as the 1001. augmentation from the 
"Government." "A College of 30 b could not have more than one lecturer, and a b Qu. 7906. 
" College of 100 not more than three lecturers." 

INFLUENCE OF THE REVISED CODE UPON ScmNTIFIC INSTRUCTION. 

8. We now proceed to consider the influence of the Revised Code of 1861,.which 
introduced the system of individual examination, proposed in the Minute of 1853. 
While we approve the principle that the grants to schools should be determined to a 
considerable extent by the results of individual examination, we are of opinion that the 
limitation of such examination to the subjects of Reading, ·Writing, and Arithmetic 
IllDfortunately narrowed the instruction given in Elementary Schools; and that this change, 
together with the lower standard adopted in the training and examination of Pupil 
Teachers, and the curtailment of the Syllabus of the Training Colleges, exercised Ii. 

prejudicial effect on the education of the country. 
9. Dr. Rigg observes that "if the Revised Code is considered to be identified merely Qu. 8088. 

" with the principle of individual examination in schools, I do not doubt that, from the 
" principle of individual examination in schools, very good results have followed; but 
" that principle was recommended before the Revised Code was in existence." It had 
been previously recommended "that a certain proportion of the grant should be made 
" dependent on individual examination," and a Minute had been drawn for that purpose 
in 1853, but not carried out; "therefore, I do not consider that the principle of payment 
" after ascertainment of results was really the principle of the Revised Code. I think 
" that the principle of the Revised Code was to restrict education as far as possible 
" within the limits of dlOse particular subjects on which payment was made. That was 
" the governing principle of the Revised Code, especially as originally propounded in 
". Parliament, and to discourage everything in the nature of higher education, and 
" broader education, and deeper education; that it looked, in fact, to mechanical instruc-
Cf tion in what are considered the three principal rudimentary branch,es. I have no doubt 
" at all that many children were more or less neglected, and that. in order to cure that, 
,. individual examination was necessary; but I believe that individual examination might 
" have been had without the general spirit and scope of the Revised Code." 

Dr. Rigg also expresses his opinion that the tendency of the Revised Code was 
" to compress the school age within very narrow limits, to discourage children attending Qu. 8084. 
cc school after 10 or 11 years of age, and to restrict the education of the children within 
" hard anq narrow lines." 

10. The same witness also states, that though, between 1862 and 1867, scientific Qu.8034. 
instruction was never giveA up in the Training Colleges, "there is no doubt that from 
" 1862 everything suffered; our infant school processes suffered, and everything suffered 
" more or less, perhaps owing as much to panic as to anything else; but many things 
." were sacrificed in, I do nO.t say the majority, but in a considerable propor#on, of our 
cc schools, to what were conSIdered to be paying results." 

11. Canon Cromwell confirms this evidence by stating, " that before 1861 the'inspectors Qu.7930.
" were called upon to inspect in all the subjects which were taught in a school; but 
" after 1861, as a rule, they did not examine except in those subjects which were pre-
" scribed by the Code of 1861 and 1862-reading, writing, and arithmetic, and some 
" religious knowledge. That change caused the schoolmasters to cease from giving 
" instruction in extra subjects." • 

12. In reference to Pupil Teachers and Training Colleges, Canon Cromwell states:-=- QUo 7907. 
f' In the :rear 18~n a great .c~ange took place. The amount of instruction encouraged 
" and paId for ill the TralDll1g Colleges was very much reduced, and those lectureships 
" to which I have referred were all of them abolished. The Government has, for 
" many years past, been in the habit of drawing up a Syllabus of the course ofinstruc-
" tion to be fonowed in the various Training Colleges. That syllabus was very 
cc much curtailed in 1862. The special subjects, such as applied mechanics, 
" phjsical science, and the hi..g;her mathematics, were all struck out, and the syllabus 
" was reduced almost to the level that might be attained by "a l"eallv clever boy in 
" the first class of a good national school. The students were expe"cted to have a 
" certain amount of religious knowledge, geography, history, arithmetic, and two books 
I' of Euclid. At the same time, the amount of instruction given to pupil teachers aU 
" over the country was also diminished, because no longer were the masters and 
" mistresses paid for giving instruction to pupil teachers, and the result was, that, in 
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CC many cases, scarcely any instruction has sinc~ been given. In most of the Normal 
" Co~1eges, certainly at St. Mark's, and at Durham, where I was at the time we 
," struggled against that reduction in the subjects of the syllabus. We tried to r~tain 
" the higher standard as long as it was possible with the students; we taught more 
" things in the Colleges than the Government required; but year by year we found 
" that the pupils who came in were worse and worse prepared, so that, at last, it was 
" almost impossible to give anything more than the Government syllabus demanded." 

" The syllabus is almost the same that it has been since 1861. Under it the pupil 
" teachers, instead of being required to bring two books of Euclid into the College are 
" onJy expected to bring up one book, and, instead of being expected to go thr~ugh 
" simple equations. they are now not expected to have any knowledge of algebra' so 
" that the whole standard, e,:erywhere, from. th<: National Sc~ool up to tbe Trai~ing 
" College, bas been reduced lD amount, makmg It extremely dIfficult for us to continue 
"_ the higher style of education in the Training Colleges. The time given to the 
'" instruction of pupil teachers in each week was also reduced. Prior to 1861, the pupil 
" teachers were to recei~e. one an~ a ~alf hours' instruction on five days in the week, or 
" seven and a half hours ,ulstructlon lD each week; but, sObsequently to 1861. a pupil 
" teacher was only reqUlred to have one hour a day, or five hours a week. But time 
" was not the only thing that was reduced ; the teachers had not the same interest or 
" zeal in the matter, because they were no longer paid as before." . 

" The'pupiUeachers might be instructed in the evening school along with the ordinary 
" scholars, and that almost reduced the instruction to the level of an ordinary evening 
" school." 

13. The general apprehension inspired by all these changes, rendered the profe:.sion of 
'Schoolmaster less popular. The education of the pupil teachers was generally impaired, 
fewer candidates were apprenticed, and the number of those who resorted to the Training 
Colleges fell off. So that, Canon Cromwell says, "in the spring of 1869, instead 
• of' having 50 ()r 60 candidates. for admission, we had, I think, only 34; and the 
Ic, College, instead of having 104 inmates, had less than 80 inmates. The Higbbury 
" Training College and the Chichester Training College were entirely closed; and the 
" Colleges at Chester, York, Durham, Culham, Peterborough, and Exeter were scarcely 
" half full. It was the case almost all over the country. The number of pupil teachers 
" fell [at one period] from 13,000 to 6,000." 

14. It is right, however, to point out that the consequences to which we have referred 
have been in part obviated by the operation of the system introduced by the Science 
and Art Department. So strong was the conviction of the Principals of certain of the 
Training Colleges, that elementary scientific knowledge was of great value to their 
,students, that, in the absence of any assistance from the Education Department, they 
prepared their students for tbe May Examinations of the Science and Art Department, 
and permitted them to attend those examinations, thus qualifying themselves to'earn 
grants under that Department. 

15. Thus, Dr. Rigg, speaking of the ~ esleyan Training College. at Westminster, says, _ 
that~' in 1868, 1869, and 1870, the encouragement given by the SCIence and Art Depart
'" ment had begun to tell so powerfully, that instruction was fully restored in those 
"-scientific subjects, and some classes of students in the Westminster Training College 
" were presented for the May Examinat!ons of the Scien~e and Art Department, an~ 
" there will be a large iDumber of them thIS year. The subjects selected for such examI-
" nations were physica~ geogr~phy, inorganic chemistry, elementary mathematics, and, 
" in part, theoretical mechanics, and, this year, animal physi9l?gy; Those were prepared 
" as being in some relation to the ordipary course of tramlDg presented. by the Com
" mittee of Council on Education. The female students attempted nothmg more than 
" physical geography. Of course that includes some imtruction about the habits of 
,,- plants, and about geology, and so' forth. Some of the male students took four subjects, 
" but the majority of them ~ook only three." 

16 Among the impediments to higher instruction in Training Colleges, besides the 
restricted range. of the syllabu~ o~ studies, t~e absence of ~ufficien~ indication ~>f the 
objects and limIts of the exammatlOn papers .IS also the subject of ImI?0I!ant eVIdence 

, from Dr. Rigg, and Canon Cromwell. Dr .. Rlgg rep!esents th!"t the ~rmclpals or Com
mittees of Training Colleg~s have slender op~ortuDltIes ofm~k~ng any 'dehber!1t.e repre
" sentations upon the subject to the COD?-mittee of C01lD:cil ... We are of oplDlon that 
occasional conferences on the syllabus mIght be useful, In gIvmg the Department the 
aid of the ~ractical experience of Principals, of Inspectors, and of Men of Science. 



ON SCIENTIFIC INSTRUCTION, ETC. -xv 

THE NEW CODE OF 1871. 
17. The New Code of 1871 does not affect the Training Colleges except so far as 

relates to religious inspection, and, from the evidence we have taken, we fear it will prac
tically have little effect in widening the range of the education in elementary schools; 
that, as heretofore, the gr~nts will, in future, be almost wholly given for reading, 
writinO', and arithmetic; and that little encouragement will be afforded to the study of 
other ~ubjects, even of history and geography. 

18. It is true that grants of 3s. each are offered for proficiency in any two" extra. 
subjects," under which term the Committee of the Privy Council on Education include 
everythinlJ' except reading, writing, and arithmetic; but no children can earl\ these grants 
unless th~y are presented for examination in Standards IV.-VI., and pass a satisfactory 
examination in two out of the three compulsory subjects. Now, no child can be pre
sented in the first standard until it is seven years old, so th!J.t the fourth will not be passed 
before the lIth year. For children of this age, the standards for the extra subjects, as 
laid down in the schedule of the New Code (p. 19.), seem to us very low. For instance, 
in geography the requirements are "a knowledge of the chief divisions of the world 
" and of the meaning of a map;" while, in history, the master is instructed to "select 
" some chief event of importance in the history of England since the Conquest, and 
" let the children know something about it in detail." The requirements in the other 
extra s~bjects are not more difficult, and we are of opinion that such examinations might 
easily be passed by children at an earlier age than 11, and that the grants for extra 
subjects might, therefore, be advantageously thrown opeu at an earlier period-at any 
rate, to cbildren who are going in for the third standard. Such a modification in the 
Code could not interfere with the instruction in reading, writing, and arithmetic, because 
the grant for extra subjects is contingent on success in two out of the three elementary 
subjects. As regards the younger children, also, we consider that Her Majesty's 
Inspectors should be directed to satisfy themselves that such elementary lessons are given 
as would prepare the minds of the cbildren for the more advanced instruction which will 
follow. 

19. We now come to the case of the elder children. Those who are presented in 
Standards IV.-VI. may offer themselves for examination, and, if successful, will earn 
the grants of 3s. each offered for proficiency in any two extra subjects. But, on the 
other hand, it appears to us that the encouragement thus apparently held out is rendered, 
to a great extent, illusory by the other conditions of the Code. To make this clear, it is 
necessary to state the manner in which, under the Code, grants are earned. Tbe sum of 
6s. is. granted for each scholar on account of attendance, and 4s. each fot ,the three 
subjects, making 12s. for reading, writing, and arithmetic. Thus, each scholar can earn 
18s., apart from extra subjects, and as 14s. a head (or 15s. where music is taught) is 
the maximum payable, it is evident that schools can earn the wbole amount without 
teaching. any of the so-called extra subjects. 

20. Indeed, it is obvious that if 75 per cent. of the children pass in reading, writing, and 
arithmetic, the school will earn the maximum grant, and, in fairly good schools, this 
amount of success has been, and, we doubt not will be, attained without difficulty. Nor 
do we think it would be desirable tbat the standards should be raised in such a manner 
as to reduce the passes below tbis proportion; such a course would, we think, tend to dis
courage both the masters and pupils. The last Report of the Education Department 
shows* ~hat the existing scho01s did, in fact, earn last year almost the full grant, without 
any assistance from the extra subjects, and those schools which are unable to pass the 
children in the elementary subjects are certainly not likely to be successful in others of a 
more advanced character. 

21. We do not wish to underrate, in any way, the necessity of careful instruction iIi 
reading, writing, and arithmetic, as the very foundation of education; but we do not 
believe that tbe introduction of extra subjects would in any way interfere with it. 
Mr. Lingen, then Secretary to the Committee of Council on Education, stated before Mr. 
Samuelson's Committee on Scientific Instruction, in answer to Mr. Dixon, t that those 
schools in which extra subjects are introduced are most. successful in teaching reading and 
writing; and ~r. Moseley, in his Report on the King's Somborne School, expressed it as 
his opinion that the slowness with wbich children in our elementary schools learn to read 

• The ~ota~ number of children qualified to earn grants was 1,090,611 (1. c. p. viii.). The number presented 
for exammatIOn Was 887,041, of whom 810,911 passed in reading, 792,480 in writing, and 707,381 in 
arithmetic. 

t Minules of Evidence laAen before the Committee, Qu.' 756, p. 40. 
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is in some degree t<? be attr~buted to t~~ unwise concentration of the labours of the 
school on so few subjects. WIth these 0plDlons we are disposed to concur. 

22. Although we are not at present prepared to recommend any change in the existing 
system under which the number of extra subjects is limited and the choice left to the 
school managers, we trust that the time may not be far distant when it may be possible 
to introduce a more systematic programme of instruction in elementary science. 

23. Meanwhile, we submit that the scale of payments in boys· and girls' schools might 
be so arranged as to encourage the regularitr of the attendance of the scholars' to 
prOlpote t~e employment of a sufficient sta!f 0 tea.chers; and to ensure the succes; of 
the 't~ach1Dg: of the three e1~menta.ry subJe~ts, while a ,sufficient reward was given for 
profiCIency In the extra subjects. Even without altenng the maximum of 158. we 
conceive that scales of payment might be adopted by which it would be possihle to 
.afford adequate ~ncouragement to humble rural schools ; ~o increase t~e general intelligence 
of the sch<?lars l~ all schools, an~ thu~ t? make success lD the teachmg of the rudiments 
more certaIn, whIle the range of lDstructlOn was enlarged, and the standard raised. 

GENERAL OBSERVATIONS. 

24. From a consideration of the evidence we are of op!Dion that instruction in the 
elements of natural science can be, and eventually ought to be, made an essential part of 
the course of instruction in every elementary school. 

25. The instruction to which we refer, though scientific in substance, should, in' form, 
be devoid of needless technicality, and should be almost wholly confined to such fact!! as 
can be brought under the direct observation of the scholar. It should, in fact, be 
conveyed by object lessons, so arranged and methodized as to give an intelligent 
idea of those more prominent phenomena which lie around every child, and which he is 
apt to pass by without notice. 

26. A course of object lessons of 'the nature here indicated could be given even to the 
junior classes of elementary schools, not only without in any way interfering with the 
efficiency of other instruction, but with the effect of aiding the general development of 
the intelligence of the children; and similar advantages would attend teaching of a like 
kind, but of a somewhat more advanced character, in the senior classes. 

27. Canon Cromwell sets forth the nature and extent of rudimentary scientific 
instruction which can be given in elementary schools with teachers proper]y trained. 
" I know, by experience, that the elements of physical geography can be very well taught 
almost throughout the school." " Another subject which I find can be generally taught 
is drawing." "It is very useful because, as we all know, many boys go from the ele
m~ntary sCQool to various building trades or designing trades," or to "engineers' and 
machinists' offices." " I should like also to have mensuration taught generally." Also 
H a certam amount of natural science of an elementary character, remembering that it 
must always be given in a concrete shape with plenty of illustrations." U I think thaI. 
" boys should be familiar with some of the simple machines and instruments, which 
" could be explained to them by ordinary mode]s, and they should know something of 
,~ the common properties of matter-chemical attraction, capillary attraction, and so 
cc forth." 

28. The scientific instruction thus afforded would, within the narrow limits to which 
it extends, give, a sou,nd acquaintance with the elements of physical science. It would, 
therefore, possess very considerable intrinsic 'Value, especially in localities in which classe 
under the Science Department have not been established; while in those places in whic 
Science classes are accessible, it would render the additional service of preparing t 
scholars for them, and thus enable the teachers to raise the standard of their instruction. 

29. It is of great importance to remember that in order to render the scientific mstru 
tion in elementary schools -as. successful as possible. the teachers must not only ha 
acquired the needful amount of scientific knowledge, but must also have been careful y 
trained in the special methods of teaching science. 

30. A reasonable hope may be entertained that, ns the methods of instruction larw 
improved, and the skill of the principal and assistant teachers increases, the stan~rcr 
reached by very young children in infant schools may be much raised without (~ 
undue pressure. Moreover, if some of the principal objects for which the Education ,IA 
of 1870 was passed be attained, the greater regularity of the attendance of children tl 
school; the economy of time attained by better teaching, and a larger staff of teach s 
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and the prolongation of the school age; will afford greater facilities fo1' the introduction 
of elementary scientific instruction in the sense already explained. 

31. In any case, there can be no good reason why such Elementary Scientific Instruction 
as has long been given in the Primary Schools of Germany and Switzerland should not 
be bestowed upon EDglish children. The Report of Mr. Samuelson"s Committee entirely 
confirms this opinion. _ 

32. The London* and Liverpool School Boards have recently determined to make 
elementary physical science and social ecoDomy essential ,subjects in all the schools 
which they provide, and their example will not improbably be followed by other 
school boards. 

33. While we are clearly of opinion that scientific instruction should form a substantial 
part of the curriculum of Training Colleges, we feel the great difficulty which arises 
from the present condition of the general instruction in those Colleges, as disclosed by 
the Reports of the Inspectors for the years 1870-71, extracts from which we have placed 
in a foot note. t 

• The following is extracted from Tke FzrBt Report of the Scheme of the Education Committee of the 
School Board for London, p. 4. 

•• JUNIOR AND SENIOR SCHOOLS. 
" We recommend ihat certain kinds of instruction shall form an essentia.! part of the teaching of every 

elementary school; while others mayor may not be added to them, at the discretlon of the managers of 
individual schools, or by the special direction of the Board. 

A. ESSENTIAL SUBJECTS: 
a. Morality and Religion. 
/;. Reading, writing, and arithmetic; English grammar in senior schools; with mensuration in senior 

boys' school 
c. Systematised object lessons; embracing, in the six school years, a course of elementary instruction 

in physical science, and serving as an introduction to the science examinations which are con
ducted by the Science and Art Department. 

d. The history of Britain. 
e. Elementary geography. 
f. Elementary social economy. 
g. Elementary dra.wing, 1eadin15: up to the examinations in mechanical drawing, and to the art 

teaching of the Science a.nd Mt Department. 
k. In girls' schools, plain needlework and cutting out. 

B. DISCRETIONARY SUBJECTS, which may be tau~ht to advanced scholars: 
a. Algebra and geometry. ' 
b. Latin, or a modern language." 

t [Extracts from the Report of the Committee of Council on Education, 1870-71.J 
Extracts from the Report, for the Year 1870. by Her Majesty's Inspector, the Rev. B. Morgan Cowie, B.D. 

on the Church of England Training Schools fQr Schoolmasters:-
Battersea.-" The students of the second year fell below a fair standard. of proficiency in grammar and 

mental arithmetic." ' 
Carmarthen.-" The students of the second year • • • • • fell below a fair standard in mental arith

metic, English grammar, geography, history, political economy, and Euclid. Their penmanship was also very 
inferior to what is needed to qualify a good teacher." . 

Carnarvon.-" The students of the second year • • • • " did not pass creditably in • • • '. • 
mental arithmetic, English grammar, geography, history, or school management." 

CkelBea-St. Mark'B College.-" The students of the second year • . • • • • did not reach a fair 
standard in mental arithmetic, English grammar, geography, and Euclid. Their penmanship, also. judged by 
the copy setting, was of very low quality. ': , 

Cheltenham Training College.-" The students of the second year • • • • • • • did not acquit 
themselves creditably in English grammar, • • • • • • mental arithlIletic, English composition, and 
geography." ; 

Chester Diocesan Training School.-" The examination at Christmas shows that the students • • • • • 
fell below II. creditable standard of proficiency in mental arithmetic, English grammar, geography, and 
economy." 

Culham Training School for Masters.-" The students of the secog.d year • • • • • w were below 
a fair sta.ndard in mental arithmetic and English grammar." , 

Durkam Training College for Mastera.-" The students of the second year • • • • • • did badly 
in • • • _ • • mental arithmetic, grammar, geography, history, and Euclid." 

Exeter Training College for Masters.-" The students of the secoIid year did not reach a fair standard in 
these subjects: mental arithmetic, English grammar, geography, history, and,:Euclid. The copy setting 
(penmanship) of both years was' very poor, the second year even being worse than the men in their first year." 

Peter/;oro¥g/i, Tratning College for Masters.-" The students of the second year did not reach a fair pro
ficiency in mental arithmetic, English grammar, geography, history. or Euclid. In penmanship neither years 
did as well as they ought to do for schooIma.sters; the second year was in this respect inferior to the first." 

Saltleg Training College for SchoolmaBte1's.~" The students of ilie second year fell below a fair standard 
in o. • 0 • • • mental. arithmetic, English grammar, geography, history. ,In penmanshi'p they got a 
very low mark." 

c4 [continued. 
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34. We have recorded the evidence which has been given as to the changes in the 
conditions of the grants of the Committee of Council on Education which interfered 
with the efficiency of the instruction of Pupil Teachers in Elementary Schools, and 
caused the colleges to be supplied with students imperfectly prepared, which deprived them 
of a staff of special teachers, which curtailed the syllabus, and reduced the standard of 
acquirements in the examination for certificates. In so far as these circumstances affect 
the preparation of teachers on subjects other than scientific, they fall within our province 
only because they militate against the introductiou of the elementary forms of scientific 

Will),hester Training College for Schoolmasters. -" The students of the second year • • • • • • • 
fell below a fair standard in mental arithmetic (although in this subject they gained more marks than many 
colleges), grammar, geography, and Euclid," 

York and Ripon Training College for MasterlJ,-" The students or the second year • • • , • fell 
below a fair standard in , • • • , mental arithmetic, English grammar, geography, history, and Euclid." 

Extracts from a Report, for the Year 1870, by Her ,Majesty's Inspector, Matthew Arnold, Esq" D,C,L" on 
the Training Schools of the British and Foreign School Society in the Borough Road for Schoolmasters, and 
at Stockwell for Schoolmistresses :-

Borough Road College , , .' • •• "For the second year students I find that the weak points 
are geometry, mental arithmetic, geography, and grammar. Less than 27 per cent. reached the mark offair 
in Euclid, less than 14 per cent, in mental arithmetic, less than 5 per (lent, in geography, and 1es8 than 
3 per cent. in grammar, The results in these matters with the second year students of 1869 were better 
as regards Euclid and grammar, slightly worse lIS regards mental arithmetic alld geography. Grammar, mental 
arithmetic, and economy are the weak points with the first year students this time," ...." With 
the Stockwell students also mental arithmetic is a. weak point," 

Extracts from the Report, for the Year 1870, by Her Maiesty's Inspector, Scott Nasmyth Stokes, Esq" on 
the Roman Catholic Training School at Hammersmith for Schoolmasters :-

" The results of the ordInary examination held in December 1870, show tha.t the second-year students 
obtained, , • • , • moderate marks for history and Euclid; and they were found imperfect in mental 
arithmetic, grammar, and economy, since in those subjects none got even fair marks," 

" The students of the first year • , 0 • , were judged to be imperfect in mental arithmetic, grammar, 
and economyo" 

Extract from the Report, for the Year 1870, by Her Majesty's Inspector, James Cumming, Esq" LL,D" on 
the Free Church Training School, Edinburgh :-

"In considering the tabulated results of the examination in reference to the different subjects of study. the 
conclusions are partly sAtisfactory, and partly of a somewhat perplexing if not startling nature. In regard to 
the most essential subjects, the reading, writing, arithmetic, religious knowledge, and teaching power, the 
results are generally good, with, perhaps, some deduction in the penmanship of the female students, But 
according to the table, while in composition 88 per cent, of the senior females, and 84 per cent, of the junior 
females, as well as 66 per cent, of the junior male students, have passed creditably, not one individual of the 
senior male students has passed as excellent, as good, or even as fair j the per-centage is an absolute blank, 
A similar l'esult appears as to geography, Such a result would -require very anxious consideration and 
inquiry: on the part of the conductors of the institution, and would no doubt receive it, were it not so very 
extraordinary as to excite the suspicion that there must be some mistake, I am assured that this ia not the 
case, and I can therefore only direct attention to the striking fact," 

TABULATED RESULTS "OF EXAMINATION, CHRISTMAS, 1870. 
Per-centage of Candidates examined who obtained Marks of Excellent, Good, or Fair, 

Male Students of the Second Year • . , 

Tmnung School, Mental Grammar. Geography. Penmanslnp. EuclId. Antbmetlc. 

Bangor. . - - S'33 - - 75'00 5S'33 
Battersea- - - - 29'73 10'SI 43'24 4S'65 37'S3 
Borough Road - - - 13'33 2'22 4'44 75'55 26'66 
Carmarthen .: - - 1.2'50 - 25'00 25'00 25'00 
Carnarvon - - - -' '- - 27'27 -
Chelsea - . - - 6'90 3'45 6'90 31'03 13'79 
Cheltenham - .. - 21'05 - 21'05 63'}6 55'55 
Chester - - - - - - - - -
Culham - - - - S'S3 - 25'00 5S'33 33'33 
Durham - - - - 16'66 - - 66'66 -
Edinburgh (Ch, of Scotland) - - - - SO'77 30'77 

" (Free Church) - 5'26 10'53 - 7S'95 26'31 
Exeter .. - - - 11'11 - 11 0 11 22'22 11'11 
Glasgow (Ch. of Scotland) - - 4'54 4 0 54 Sl'SI 40'90 

" (Free E.'hurch) - - 10'00 - 30'00 70'00 30'00 

Hammersmith - - - - - - 73'83 20'00 

Homerton - - - - - - 60'00 -
Peterborough .. - .. 9'52 - - 33'33 19'04 

Saltley - - - - 14'63 2'44 12'J~ !f'39 39'02 

WestIninster .. - - 32'35 S'S2 S'S2 76'U 28'53 
5'S8 35'29 29'41 Winchester .. - - 29'41 -

York .. - S'33 - - 50'00 S'33 - - -
Average per-centage - 13'41 3'17 10'48 56'09 l!8'86 

, . .. 
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instruction into the education of pupil teachers, and the re-establishment of scientific 
instruction as a part of the curriculum of training colleges. 

35. We do not consider that the evidence which we have received is exhaustive or 
conclusive as to the causes which have led to the results which we have stated; but 
whatever may have been their origin, we fear- that an extension of the curriculum, so as 
to include elementary science, could not be expected to succeed until the means of 
scientific instruction for the students are more complete, and until the students enter in a 
better state of preparation, or remain a longer period. 

36. On the other hand, the extension of the time of education in Training Colleges 
would obviously raise questions of expense both with respect to the bu,ildmgs and annual 
outlay. These questions may bring under consideration the expediency of adopting, to 
a greater or less extent, the alternative of instruction without board. 

37. Before we leave this part of the subject, we think it expedient to state that the 
encouragement of instruction in the rudiments of natural knowledge in elementary 
schools falls properly within the province of the Education Department, and should be 
adequately provided for in the regulations of the Code issued under its authority. 

Recommendations. 
I. ,\Ve recommend, as regards the elder children in the Elementary Schools, that the 

teaching of such rudiments of Physical Science as we have previously indicated should 
receive more substantial 'encouragement than is given in the Regulations of the New 
Code. . 

II. We recommend, as regards the younger children, that Her Majesty's Inspectors 
should be directed to satisfy themselves that such elementary lessons are given as would 
prepare these children for the more advanced instruction which will follow. 

III. We recommend that the mode of instruction of Pupil Teachers; the conditions 
of admission to Training Colleges; the duration of the course of study in them; and 
the syllabus of subjects taught, should be so modified as to provide for the instruction of 
students in the elements of Physical Science. 

II.-SCIENTIFIC INSTRUCTION IN SCIENCE CLASSES UNDER THE 
SCIENCE AND ART DEPARTMENT. 

Origin and growth of the s.ystem~ 
38. Before the year 1859, elementary instruction in science was scarcely attainable 

by the working classes. Some of the principal mechanics' institutions of great towns 
had, from time to time, popular lectures on scientific subjects, which were frequently 
illustrated by experiments, diagrams, or specimens; but these lectures seldom extended 
to systematic courses. In very few of such institutions did any classes exist for collec
tive instruction; scarcely any had laboratories; and whatever collections of natural 
objects existed were almost always ill-arranged and incomplete, even for the purposes 
of very limited instruction. Certain exceptions to this description existed, as, for 
instance, in Glasgow, Edinburgh, Manchester, Liverpool, and one or two institutions in 
London. But in smaller towns, and in manufacturing and rural districts, no such instruc
tion was attainable except from one of the better educated schoolmasters, whose time, 
however, was otherwise sufficiently occupied. 

39. The Department of Science and Art was constituted in 1853 by a Minute of the 
Treasury in consequence of the representations of the Board of Trade (under whose 
jurisdiction a Department of Practical Art was at that time included), and was placed 
under the Committee of Council on Education. 

40. In 1859, the Department, thus constituted, originated a system of teaching by 
means of Elementary Science Classes and of payment on the results of the examination 
of the scholars. Examinations on a somewhat similar plan had been carried on by the 
Society of Arts, through local agency, in different parts of the kingdom; but, whilst 
encouragement was given to students by granting prizes for proficiency, the plan did not 
include any direct aid or encouragement to teachers. The object of the sjstem intro
duced by the Science and Art Department was more comprehensive, for it proceeded 
to encourage the formation of a class of teachers of elementary science, and to stimulate 
and reward their activity by granting a payment, proportionate to attainments, for every 
pupil who passed an examination in one of certain successive stages of proficiency. 

41. This system has given a remarkable impulse to elementary scientific teaching 
throughout the United Kingdom, some indicatiou of which will be gathered from the 
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f?llowing table, showing the number of schools apd persons under instruction in succes
SIve years :-

Number of Number under 
School •• Instruction. 

1860 9 500 
1862 70 2,543 
1864 91 4,666 
1866 153 6,835 
1867 212 10,230 
1868 300 15,010 
1869 523 24,865 
1870 799 34,283 

Teachers. 

42. As the introduction of the system coincided with the period in which the masters 
of elementary schools were under great apprehension as to the reduction of their emolu
ments, and did !>ften actually suffer considerable loss, they naturally availed themselvcs 
of the opportumty offered by a Department of the Governmt'nt to increase their income 
by teaching science classes in the evening. This course was open to them if. eithcr by 
their own unll-ided personal exertions and private studies, or by attendance on ~lementary 
science classes, they could acquire sufficient knowledge to enable them to pass what
ever examination was required. 

43. A special examination was originally instituted for teachers, and a certificate 
was issued recognising the amount of knowledge which they had obtained. But liub. 
sequently, the Department relied to such an extent upon the examination of the papers 
of the pupils in the s~veral classes as to regard the special examination of the teachers 
as, "to a great extent, unnecessary." Any student of an elementary science class rceo!!
nised by the Department, if he pass in the advanced classes of the annuall\fay examina
tion, is now deemed to be qualified to teach, and may, by presenting pupils at a sub. 
sequent examination, earn by their success the grants given by the Department. 

44. Under these conditions an elementary schoolmaster could, with the consent 
of his school committee, open his schoolroom in the evening for the instruction of. 
the youth and adults of the working classes in his vicinity. l\1any scholars in his 
own more advanced classes passed from the elementary school at once into the evening 
school, and he gathered about him others who had been his pupils in previous years. 
The knowledge of the ~xistence of such a class spread to others whose education had 
been neglected; and some who were desirous to fit themselves for positions in manufac
tures or trade requiring some elementary scientific knowledge, resorted to these classes 
as a first step towards the attainment of that object. 

45. The number of teachers in March 1871 was 9::'7. From a return made at a some
what eatlier period to a circular issued by the Science and Art Department at the sug
gestion of this COmnllssion,* it appear~ that, of the 867 qualified science teachers 
employed at the date of the return, 556 were day-school teachers. Of these, 429 were 
certified as elementary school teachers by the Education Department in Whitehall or in 
Dublin, and 112 possessed no such certificates. One large section of the masters of 
day-schools who conduct science classes in Great Britain has passed through the Training 
Colleges, and, up to .1~61, as we have already observed, had in many of those coIle&es an 
opportunity of obtammg an elementary knowledge of one or two branches of sCIence. 
Such masters have had experience in teaching, and possess considerable knowledrre of the 
organisation, discipline, and methods of instruction adopted in elementary schools. The 
masters who have left the Training Colleges since 18~3 have passed ~hrough a more 
limited course of study, but they have recently been stimulated to acqwre some know
ledge of science in the elementary classes under the Science and Art Department. 

46. We feel that the experience and skill of even an uncertificated teacher, and 
the previous literary training of certificated teachers, qualify them to acquire an 
elementary knowledge in the existing elementary science classes with a greater degree 
of success than inexperienced students. When they take charge of science classes, the 
skill they have acquired in giving instruction cannot fail to increase their success as 
teachers," especially in promoting the development of the intelligence of the pupils. 

• See !tppendix XII., p. 4/. 
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47, There remain, according to this return, 311 private teachers, who are not day school 
teachers, of whom 259 are persons having other employments in the daytime. These 
occupations are com~only those of tradesmen's clerks, ~urveyors' assistants, ~raughtsm~n, 
mechanics, or handIcraftsmen, or persons employed lD such trades as dyemg or calIco 
printing, In these last, the work affords some opportunities for acquiring skill in chemical 
manipulation. It IS probable that, notwithstanding the want of training in the management 
of c1asses, aod in teaching, and the occasional want of literary qualifications, many of these 
teachers have rendered valuable service. Weare also informed that 79 hold honorary 
science certificates; that 33 of them obtained certificates according to the method of 
examination in use previously to 1867; and 176 have qualified according to the system 
now in use by passing i,n the advanced classes at th~ M.ay exan:inations, while ?3 hold 
the certificates awarded 10 consequence of the exammatlOn preVIOusly to 186710 some 
subjects and have qualified in other subjects at the present May examinations bypassing 
in the ~dvanced classes. We have no information as to what is the relative scientific 
knowledge of the several classes of teachers. 

48. The steadily increasing stringency of the examination, ensured both by the 
character of the questions and the requirements of the examiners as to the answers, 
bas doubtless had considerable influence on the qualifications of the teachers. The 
operation of the system has been marked by a progressive improvement in the answers 
to the examination papers. 

49. While the increased stringency of the examinations to which we have already 
referred supplies a powerful motive to the teachers to improve themselves, an important 
opportunity of such improvement is afforded by the system recently introduced by the 
Department of supplying courses of lectures in the metropoli,s, with opportunities of 
practical instruction, which science teachers are aided in attending by a grant towards 
their expenses. The initiation of this system is thus described: 

" In accordance with the terms of the Minute of 11th March 1869, two courses of 
six lectures each to science teachers were delivered: one of them, on Light, by Professor 
Guthrie, was given at the Royal School of Mines, Jermyn Street, on the evenings of the 
week ending the ,3rd July; the other, on Animal Physiology, by Dr. Mi~hael Foster, 
prefaced with an introduction by Professor Huxley, in the Lecture Theatre of the South 
Kensington Museum, during the following week. ' 

" These lectures were specially meant to instruct teachers in the art of teaching, 
making their experiments, &c.; and special pecuniary assistance was given to enable 
teachers generally to avail themselves of the opportunity, which 253 did. Of these 169 
attended both courses, 35 that on Light only, and 49 that on Physiology only. The 
total numbers attending the two courses were, therefore-Light, 204; Physiology, 218, 
Admission to the lectures was also given to various other persons connected with 
education, including several Principals and Tutors of Training Colleges who made appli
cation for it. 

" Simultaneously with the delivery of these lectures a short course of practical instruc
tion in the laboratory of the Royal College of Chemistry was given by D~. Frankland 
and Mr. Valentin, permission to avail themselves of which was given to 153 teachers," 

Q.O •• In 1870 s~ort courses. of lectures, of a 'Similar character, upon chemistry and 
expertmental phYSICS were dehvered by Dr. Frankland and Professor Guthrie, and were 
accompanied by six days' work in the chemical laboratory for each teacher who came up 
for instruction. 

51. In the year 1871, the Lords of the Committee of Council on Education, "finding 
fC that the special courses of lectures on teaching science have been very successful, and 
" highly appreciated by the masters for whose benefit they were instituted," provided for 
an extension of this kind of instruction in biology and in experimental physics. 

52. The course on Biology·was commenced by Professor Huxley on the 14th of June; 
and the course on Experimental Physics by Professor G'uthrie on the 5th of July. Each 
course lasted six weeks, and was attended by between forty and fifty persons. 

53. Oral instruction was given by the Professors in the form of lectures or 'otherwise; 
but the most important feature of the course was the practi,caI work through which 
everyone under instruction was made to pass, and which occupied four or five hours 
of each working day. 

54. In giving this practical instruction, each Professor was aided by several highly 
competent Demonstrators. 

I 55. 'Ve are of opinion that the arrangements for the instruction of teachers, thus 
briefly described, have already been of material benefit, though, as yet, they have been 
attended by no great number of teachers; and that they may be continued and extdded 
with every prospect of advantage. 
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Buildings and Apparatus lor Teaching. 

56. Excepting when building grants are given, no restriction is placed upon the ch:lracter 
of the room or building in which the class may be held. To 9uote tIle words of :Mr. 
Cole, :' it might ~e held in a garret or in a cellar." Neither is It required that a typical 
collectlOn of specimens, apparatus for the illustrntion of instruction or for acquirin<p skill 
in the use of instrum;nts, or a laboratory for practice in manipulation, should be attached 
tt) an elementary sClence.dass. Such req:nirements would obviously, at the origin of 
the system, have proved lDsurmountable hmdrances to the formation of these classes in 
the g1eat .majority of instances. . 

57. SCience c~asses conducted by cer~lficated and uncertific~ted day-school teachers are 
, commonly held III day schoolrooms, whIch are generally sufficiently commodious and are 

frequently furnished with well-arranged desks and benches, with black-boards ~d easels 
and the other ordinary apparatus of elementary instruction. " 

Subjecu Taught. 
58. The suqjects taught are as follows : 

Subject 1. Practical Plane and Solid Geometry. 
2. Machine Construction and Drawing. 
3. Building Construction. 
4. Naval Architecture and Drawing. 
5. Pure Mathematics. 
6. Theoretical Mechanics. 
7. ApplieJ Mechanics. 
8. Acoustics, Light, and Heat. 
9. l\fagnetism and Electricity. 

10. Inorganic Chemistry. 
n. Organic Chemistry. 
12. Geology. 

Subject 13. l\Iineralogy. 
14. Animal Physiology. 
15. Zoolo~. 
16. Vqetable Anatomy and Physiolo .. y. 
17. Systematic and EconomifJBotany~ 
18. Principles of Mining. 
19. Metallurgy. 
20. Navigation. 
21. Nauucal Astronomy. 
22. Steam. 
23. Physical Geography. 

59· The teachers in the several schools are aided in their course of instruction by Il 
Syllabus carefully prepared by the eminent scientific men who act as examiners, setting 
forth the range of study required, so as to enable the pupils to prepare for examination. 

60. The syllabus is, in fact, a valuable outline of Il course of elementary scientific 
instruction, suitable to the working classes. It is the result of the experience of men 
who have devoted themselves for many years to the teaching of science. 

Examinations. 
61. From the memorandum printed in our Appendix III. (p. 6.), with regard to the 

preparation of the papers for the science examinations of May 1870, it appears that there 
are three papers in each subject: A., an elementary or first stage paper; B., an advanced 
or second stage paper; and C., an honours paper. The exa.miners frame their papers 
with a view to discourage and detect mere cramming. • 

62. The examination is conducted under the superintendence of local committees. 
63. All students in the science classes are required to present themselves for examina

tion in the elementary stage before they come up in the second or advanced stage. The 
elementary paper is intended to meet what may be expected to be the reasonable results 
of one or two years' instruction of lads of from 13 to 14, and artizans who attend classes 
during the winter evenings. The paJ;ler, however, covers a wide range, so as not only to 
reward the teachers who, by carefulmstruction of the duller pupils, enable them to pass 
in the lowest class, but, likewise, in the case of the better informed and more intelligent 
pupils, to secure the higher grants to the teacher where they pass in the first class. 

The advanced paper is intended to test what may be regarded as a reasonable amount 
of progress in knowledge after another year's instruction. 

The honours paper requires for success more efficient means of instruction than are 
commonly afforded by the elementary science classes, and is adapted to the acquirements 
of hiO'hly advanced students, teachers, and candidates for the Whitworth and other 

I:) h' scholars IpS. 
64. The examination papers are privately printed, and are dis~ributed by post in 

sealed packets addressed_ to the proper officers of the several committees of elementary 
science schools throughout the country. 

65. On the evening of an appointed day, the seal of this packet is broken in the 
presence of at least three members of the committee, and t~e papers are distributed 
to the several candidates assembled. The papers are worked 1Q the presence of three 
selected members of the committee, in order to prevent any assistance being given to 
any student. The examination, excepting in two. subjects, lasts three hours--:from 
7 till 10. The written answers are collected, sealed m the presence of the CommIttee, 
and returned by post to the office of the Department. The auties of the committee may 
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extend over eight or ten successive evenings, when several separate subjects have been 
taught. The mode of appointment of the committees from which these members are 
selected, is obviously important as a means of preventing any breach of rules in the 
conduct of the examination. The regulations of the Department, as to the constitution 
of the committees, are carefully drawn, and, if carried out'in the letter and in the spirit, 
would ensure an occasional visitation of the classes while under instruction, and would 
effectually prevent any unfair proceedings at the examinations. 

66. The Department acknowledges the attention of the Local Committees at the period 
of examination. "It is through their agency that more than 2,000 examinations were held 
" in all parts of the country in 1869. ' Mistakes and irregularities have in some cases 
" occurred, as might be expected, from the' novel nature of the duties to some gentlemen." 
" The employment of 60 or 70 officers of the Corps of Royal Engineers as Local 
" Inspectors has, as in the previous year, been of great service in assisting the Local 
" Committees, and seeing that the rules were strictly adhered to. In this way about 
" 500 of the examinations were visited." * "By these means several cases of irregularity 
" were" (as Mr. Iselin reports) "brought to the knowledge of the Department}' 

67. Mr. IseHn remarks that" a periodical inspection of the science schools and classes 
" has always been found useful in preventing the spread of irregularities, and in con
" trolling the appointment and actio~ of the Local Committees, ov~r whom, otherwise, 
" the Department, from want of specIal local knowledge, could exerCIse no authority."t 

68. We are informed that the Department has had under its consideration the question 
whether School Boards esta:blished under the Education Act, 1870, might not be of 
service in the appointment of Oommittees, and in the selection of the members to be 
present at the examinations, as well as by the attendance of their own officers. 

69. The same sci~ntific men who prepare the syllabUS of studies and the examination 
papers, are likewise charged with the duty of reporting on the results. They nominate, for 
appointment by the Department, assistant examiners, and their suggestions in this respect 
are in practice adopted. As in eight of the subjects above 2,000 papers have to pass 
under their scrutiny, these papers are divided by the chief examiner among his assistants . 
.As the papers are distinguished only by numbers, the examiners have no knowledge 
of the classes or schools from which the papers come. The assistants receive instructions 
from the chief examiners as to the mode of conducting their work, so as to secure 
uniformity. Certain of the papers are taken as examples, and the amount of marks to be 
allotted is determined in a preliminary conference between the chief examiner and his 
assistants. When each assistant has completed his work, it is reviewed in all special 
cases by the examiner. The honours papers are read, and the marks for these are 
awarded by the chief examiner himself. 

70. Out of 29,928 elementary and advanced stage papers examined in 1870 (Eighteenth 
Report cif the Department, 1871, p. 57.), 25,200 were presented in the elementary stage, 
and of these 11,835 failed. Of 4,728 papers examined for the advanced stage, 1,723 
failed. The per-centage of failures in the elementary stage was 46'96, and in the 
advanced stage, 36'44. The proportion in -successive years is indicated in the fonowing 
table, extracted from the 17th and 18th Reports of the Science and Art Department for 
1870, 1871 (p. viii. in both). 

Number of 
inthvidual 

Candidates who No. of Papers No. of Papers - presented Prizes. 
themselves for worked. passed. 

ExammatIon. 

1867 4,520 8,213 6,013 3,453 
1868 7,092 ]3,112 8,649 5,246 
1869 13,234 24,085 14,550 1,969 
1870 16,515 34,413 18,690 3,108 

.71• The prizes consist of four medals (one gold, one silver, and two bronze); Queen's 
prIzes (books or instruments); scholarships of 51. (to assist in the instruction of deserving -
students) ; local exhibitions-grants of 251. per annum for one, two, or three years, where 
the. locality raises a like sum by voluntary subscriptions (to enable students to complete 
theu education at some college or school where scientific instruction of an advanced 
character may be obtained); and Royal exhibitions (tenable for three years) to the 
Royal School of Mines; London, and the Royal College of Science, Dublin. Free 
admissions to the last-named institutions are also given to all gold medallists. 

72. A table communicated by Captain Donnelly gives the ages of 34,336 students 
examined in ) 870, and the number who passed at each age. 

* Seventeenth Report of tlte Depm·tment (1870), p. x. 
t Seventeenth Report of the Department (1870), p. 58. 
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73. Of those examined 4,739 were under 13, the age to which day-school attendance 
is required under the Factory Acts, and 7,746 were under 14, the age to which efforts 
have been made to extend the operation of those Acts. 

74. Among these 7,746, there were 5,027 unsuccessful candidates. In considering 
this proportion due allowance must be made for age, but it would probably be improper 
to regard this result as a measure of the capacity for scientific instruction of boys up to 
this age. It must be taken into account that, for the most part, the scientific instruction 
received by the teachers themselves was elementary, their training imperfect, and that 
their classes were conducted without the aid of experimental or other illustrations. 

\ 75. An inspection of the table will show that the per-centage of success increases in 
each year up to candidates who were 20 years old, when it was 62'5, having been 
62'3, in the preceding year. Between 12 and 13, one-third of the candidates were suc
cessful, and a somewhat greater proportion between 13 and 14. 

AGES of CANDIDATES who presented themselves for Examination, May 1870. 

Number of Papers Pet'-centage of handed lD by Number Ages_ Candidates of the successful_ SuccellSl'_ in 

respective Ages, Nos, examlDed. 

60 2 - -
59 , - -
58 2 1 50' 
57 - - , -
56 - - -
55 .4 - -
54 4 3 7;)' . 

, 53 6 2 33-3 , 
52 5 1 20' 
51 5 2 40' 
00 12 7 58-2 
49 13 9 69-3 
48 6 3 50' 
47 21 1~ 57'1 
46 18 13 72'2 
45 80 14 46'6 
44 31 15 4&'3 
43 33 19 57-5 
42 48 26 54'1 
41 84 20 58'8 
40 58 31 53-4 
39 63 41 65'07' 
38 86 39 45-3 
87 93 49 52-6 
36 128 61 47-6 
35 127 75 59'0 . 
34 172 93 54-0 
33 157 84 53-5 
32 209 127 60-7 
31 268 148 55'2 
30 393 218 55'4 
29 350 203 58' 
28 425 262 61-6 
27 400 234 58-5 
26 512 305 59'5 
25 738 438 59-3 
24 832 479 57'5 . 
23 1,016 579 56-9 
22 1,104 660 59'7 
21 1,476 909 61-5 
20 2,103 ],315 62'5 
19 2,682 1,672 62'3 
18 2,684 1,530 57-
17 2,270 1,175 51-7 
16 2,440 1,251 51'2 
15 2,654 1,277 48-1 
14 2,876 ,1,274 . 44'2 
13 3,007 1,164 38-7 
12 2,572 890 34-6 
11 1,397 451 :W'9 
10 599 175 29'2 

, 
9 ]42 34 23-9 
8 29 5 17'2 

Total 34,336* 17,395 50'6 . 
* The discrepancy between this and the number given in p_ ,9 arises from 811 occasIOnal donble countmg 0 

papers, which cannot be detected at the time_ I 
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76. We have had before' us certain or the Examiners: from them we have derived 
the iinpression already recorded, that substantial advantages result from the system of 
instruction pursued, but from the considerable proportion of failures which occur, as 
well as from the character of the answers given, the examiners are under the impression 
that a very large part of the instruction is derived from books, tested. and aided by the 
class examinations of the teachers; and that it is not often illustrated by specimens or 
experiments, the use of apparatus, or the out-door study of nature. One of the 
examiners even complains that it is clear that the common expedient of the black-board 
and chalk is not used to illustrate instruction in geology. We have it in evidence that 
not only is scientific appar8:tus wanting, bu~ that too often t~e .~each~~.s con~ne their 
instruction to the same routme of book learnmg and class questIonmg wItn WhICh alone 
they were made familiar in the rudimentary classes in which they received their own 
imperfect elementary knowledge. 

77. The examiners conclude thai when there is a great preponderance of failures in 
any school, the teacher has systematIcally endeavoured to prepare his students by an 
almost exclusive exercise of the memory. Mr. Iselin confirms this impression by 
reporting that, "this defect is most observable in science classes established in con
" nection with, and for the pupils of elementary schools, where the students are more 
" immediately under the control of the teacher. In order to produce good results, the 
" youth, and often the deficiency in primary education of his pupils, compels the teacher 
" to cultivate their memory rather than their intelligence."* Teachers of elementary 
day schools are, as we' have already observed, under strong inducements to found 
evening science classes, and the transfer of scholars immediately: from the day to the 
evening schools is one chief means of filling those classes. 

Inspection. 

78. There are only two permanent Inspectors of Local Schools of Science and Art, 
and as their inspection extends to the Art as well a!J to the Science Classes, it is obvious 
that their supervision must be inadequate to provide any important check against irregu
larities, or to greatly influence the methods and means of instruction. 

79. The Engineer Officers before referred to' are employed as local inspectors, their 
only duty being to see that the regulations of the Department are complied with. They 
are not charged to report upon the methods of instruction adopted by the teachers, as to 
the degree in which that instruction .is li~ited' to text-books, and to class {lxaminations, 
founded upon such book instruction, nor as to the comparative skill and knowledge of 
method, or assistance from apparatus or specimens, by which the success of the teaching 
may be promoted. But a system of inspection embracing these objects, yet without 
proceeding to systematic individual or. class examination, would be of great value as a 
supplement to the May examination of the papers of the pupils. 

80. Practical instruction in the science classes would be greatly promoted by more 
frequent inspection, followed by reports on the methods and apparatus employed, and 
the number of pupils receiving such practical instruction. 

Payments on Results.t 

81. Payments are made by the Department on account of each successful student 
of the industrial classes,t at the rate of Il. for every s~cond class, in either the elemen. 
tary or the advanced stage; of 21. for a first class in either of these stages, 'or for 

* Seventeenth Report of tke Science and Art Department (1870), p. 57. 
t The following definition of'these classes is thus given in the 24th edition of The Directory of the Science 

and Art Department: 
" Under' Students of the Industrial Classes' are included :-

a. Artisans or operatives in the receipt of weekly wages. 
b. Coastguards. policemen, and <'thers who, though in receipt ,of weekly wages, do not support 

themselves by manual labour. 
c. Teachers of elementary schools in connexion with the Education Department, Whitehall, or the 

National Board of Education, Ireland. (See exceptions in § XLVIL, p. 17, and in the special 
rules applying to Irish National School Teachers, see p. 32.) 

d. Persons in the receipt of salarie& not large enough to render them liable. to the income tax, as 
some desCl'lptions of clerks, shopmen, &c. ~ 

e. Sl~all shopkeepers employing no one but member!! of their own family and not assessed to the 
lUcome tax. 

f. Tradesmen and manufacturers on their own account, supporting themselves by their own manual 
labour, not employing apprentices, journeymen, &c., and not assessed to the income tax. 

g. The children (not gainmg their own livelIhood) of all such persons above mentioned. 
No payments are made on account of any other students." 
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a second class in honours; and of 41. for a first class in honours. "The payments to 
" teachers on the results of the instruction of the artisan classes, as tested by these 
" examinations, amounted in the year 1869, to 17,0151. 15s., being at the rate of about 
" 13s. 7d. for each person under instruction. In the previous year the rate paid was 
" about 17s. 5a."* In this way teachers were sometimes enabled to earn considerable 
sums, and in the 17th Report, 1870, the average payment to the teachers is stated 

_ to be 35t. a year, while one earned as much as 227l. lOs., and the Bristol Trade 
School, with three teachers, earned, in 1869, 6531. Although we do not think that 
either the times of attendance, or the amount and sources of contributions in elementary 
schbols can be strictly compared with those in science classes, it may be worthy of 
observation that the ,elementary schools are required to be of en 400 times, and no grant 
is made for the elementary instruction of any boy or gir who has not attended 250 
morning or afternoon meetings of the school, whereas the science classes are only 
required to be open 25 times in the year. The cost per head of teaching each scholar 
in an elementary school, calculated on the average ~ttendanc~, ranges from 21s. to 30s.; 
hut the average rate of grant was reduced by the operatIOn of the Revised Code 
from 12$. 3d. to 88. 6d. or 98. per scholar, and the maximum grant attainable un del 
the New Code cannot exceed 15s., nor can it exceed one hali the sum raised by fee! 
and subscriptions. 

82. The expenses .are defrayed .by. school pence and Gontribut~ons. We ha\'e grav4 
doubts whether eqUIvalent subscrIpbons could, at an early penod, have beell raise( 
in support of the most improved forms of teaching in the elementary science classe! 
Nevertheless, we think it worthy of the consideration of the Department whethe 
means could not be adopted to increase the resources of the elementary science classe 
by greater payments from the pupils, and by local contributions. This will become 
necessary in proportion as practical instruction is introduced. Though, in the earliest 
period, to have required local contributions, bearing some proportion to the grants, 
might have prevented the establishment of the classes, that danger ought, if the instruc
tion is valued, gradually to cease to exist. 

General Remarks. 

83. The efficiency of the instruction given in the science classes has been diminished, 
on the one hand, by the imperfect organization of the classes, whether considered 
separately or in groups, and the absence of practical teaching; and, on the other, bJ 
the irregular and unsystematic manner in which scholars have taken up the subject: 
taught. 

84. As an example of the efficiency of scientific instruction as an instrument in th, 
education of boys belonging to'the humbler middle classes, and from 12 to 15 year 
of age, we think it desirable to describe the Bristol Trade School, which was successfull 
developed under the guidance of the late Canon Moseley, who, both as a Professor i 
King's College, London, and, subsequently, as an Inspector of Training Colleges, ha 
prolonged e~perience of such instruction. 

85. This school was designed, for boys intended for" trades chiefly connected witl 
" the construction of machinery and build,jng," or for general commercial pursuits. 

86. The school now contains 160 boys, who belong chiefly "to the manufacturin 
and mechanical trades." It comprises an elementary department of 100 boys, from I 
to 12 years old, who learn" nothing of science" "except a little practical geometry 
These elementary classes are introductory to the science department, which IS attendE 
by 60 boys, who" pass from the elementary part of the school into the science pa 
at about 12, and remain until the age of 15." "There are four masters" to the who 

. school, "each of whom takes his share in the general literary work." "There is on 
one master who is not engaged in both divisions." "One master devotes bims! 
" more especially to mathematics, another to descriptive geometry and its applic 
" tion to machinery and building structures, and to applied mechanics;" and the he 
master ., to chemistry and experimental physics." 

87. The head master (Mr. Thomas Coomber) gives the following account of 1 
instruction in the Upper Department: "'Ve teach mathematics and the application 
" mathematics to mechanics and mechanism, descriptive geometry, and the applicati( 
'I of descriptive geometry to machine drawing and bUilding construction." ~'Jn addit 

.. Seventeenth and Eighteenth Reports of the Science and Arl Department of 1M Ctmlmittee of Cou 
on Edueat~on (1870 and 1871), p. viii. in hoth. 
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" to that, we teach chemistry, both inorganic and organic, and experimental physics, 
" which includes electricity, magnetism, light, and heat." Nothing systematic has ,Y.et 
been effected in the day school in the -practical scientific instruction of boys in the 
laboratory. This, "as far as the day school is concerned," is confined" to several 
" boys who have been withdrawn from the school,.and have become apprentices as 
"chemists." A mining school is connected with th~ tr~de sch~ol, and contams six Qu. 6334-6. 
pupils, who h~ve the advant~ge of attending ~~e sCIentInc classes. A .fifth mast~r Qu.6353. 
superintends thIs school. ConSIderable opportUnItIes are afforded for practIcal observa~ 
lion, and for manipulation in the laboratory, in connection with the mining school. 
" The boys who are educated" in the day school, "and leave at ages varying from 14 Qu: 6339. 
" to 15, continue their education, after their day's work, in the evening schooI." Free 
exhibitions to the lectures of the Royal School of Mines in Jermyn Street have been Qu.6342'. 
awarded to three of the scholars, to enable them to pUI:sue the scientific study of mining. 
One of the former mining scholars is "the manager of a colliery in South Wales; another 
c, is now engaO'ed in the development ofa coalfield at Natal; and the third used the Qu.6343. 
" education whlch he acquired at the Royal School of Mines in London to obtain a 
" science scholarship at Cambridge, and is still at Cambridge." The boys educated in Qu. 6349. 
the trade school" are, as a rule, doing very wen indeed;" but so short a time has 
elapsed since the commencement of the school that instances of remarkable success can 
scarcely yet be expected. 

88. The charges and resources of the school are thus described: " Our fee is 3l. per 
year in the trade school, and in the mining school an additional 7t., in all lOt. [in the Qu. 6355. 
" mining school], so that our income for the past year will he very nearly 450l. from 
" fees in the trade school on1y." This is increased by subscriptions, and by the rent Qu.6356. 
of the cellar, to a little more' than 500l. a year, independently of the grants of the 
Science and Art Department. Out of the grants to science classes in this school in 1871 
240t. 15s. were for the "day school. 

89. As an example of the grouping of classes for the purpose of introducing the 
services of more efficient teachers, we proceed to give a brief sketch of the organization 
of a grou'p of evening classes formed in East Lancashire. These classes were in the first 
instance assembled tor the purposes of elementary literary instruction, either in day 
school-rooms or in thp- rooms of literary and mechanics' institutions. They were 
conducted at one period by three kinds of teachers. :Besides the principal teacher, one 
of the most successful students of former years was appointed a 10ca1 assistant teacher. 
These local teachers were for a time encouraged by a grant of lOt. annually from the 
Committee of Council on Education. They were aided by a pupil fulfilling the function 

. in the evening school which a pupil teacher does in the day school. Such teachers were 
paid 5l. annually from a local subscription. We may remark, incidentally, that the 
training of such assistants in elementary science schools would greatly facilitate the intro~ 
duction of practical instruction by the aid which they would give to the master in all 
mechanical details; while, on the other hand, such assistance would insensibly, but 
surely, impart such skill and knowledge as would give an impulse to the career of the 
pupil so employed. 

90. The class, organized as we have described, was visited on one or two evenings in 
the week by a highly-instructed certificated master, qualified also to give elementary 
instruction in science under the Science and Art Department. A class in the ordinarv 
rudiments of literary instruction, and another in the elements of science, were conducted 
by him at successive periods of the sam~ evening, and the youths who had entered 
in the literary class, commonly, after having passed through that, proceeded to receive 
instruction in the science class, and became candidates in the science examination. 
By these expedients the services of a master of much greater experience, skill, and 
knowledge, were obtained for the entire group of science 'Classes. Boxes of apparatu5 
were provided by subscription aided by the grants of the Education Department, or the 
Science and Art Department, and the instruction by these means assumed a more 
practica~ fo~m. The master of this group of schools gave, in the daytime, scientific 
lDstructlOn In a grammar school, and, on Saturdays, to a class for elementary day-school 
teachers, as well as in a private school. Efforts have been made to introduce a similar 
system into a few other districts. 

91. As a remedy for the irregular and unsystematic manner in which students take up 
subjects for the study of which they are unprepared, the _ Science and Art Department on 

26060. e 
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the 24th Novembe! 1871, issued, a Minute· suggesti!1g the adoption of definitely arranged 
courses of instructIon, and offenng encouragement In the form of extra payments to the 
schools in which such courses are adopted. This minute will be of especial service to 
the tea,chers, the~selves, w~o hav~ hitherto h.een in the habit ?f qualifying themselves 
successIvely 10 different subJects wIthout suffiCIent regard to theIr connection. 

92. In the preceding outline of the system of elementary scientific instruction which 
has rapidly sprung into existence under the Science and Art Department, we have 
recognised t~e high value of the sch~mes of instru~tion p:epared for each branch of study 
by\ the exammers, as well as the skIll and care wIth whICh they have superintended the 
examination of the papers by which the distribution of the grants has been determined, 
and have been enabled year by year to raise the standard of instruction. On the 
other hand, we have not concealed the imperfections, either of the organization or 
the working of this system, or of its results. . 

93. These imperfections seem to have been the unavoidable incidents of the mode in 
which these classes came into existence, and of their very rapid extension, notwithstandinO' 
many difficulties and obstacles. The undeveloped state of elementary education, and 
the defects of the only machinery available for the establishment of these classes rendered 
necessary the experiment of employing whatever room~ and teachers were' at hand. 
The degree of success attained in the enterprise of thus boldly opening, in spite of all 
obstacles, a path for the introduction of a system of elementary scientific instruction, is 
greatly due to the vigorous and able administration of the Department, and to the 
efficiency with which the examinations have been conducted. 

94. The ground thus prepared may hereafter be occupied, step by step, with elementary 
science schools in well-constructed buildings, supplied with proper apparatus, and a 
sufficient staff of trained teachers. These schools may train assistant teachers, may group 
around them humbler classes, and aid them with apparatus and superintendence or 
instruction. 

95. The nrst steps have been taken with such vigour, and the result has been to such 
an extent successful, that we confidently expect that, with needful guidance and 
encouragement, a thoroughly efficient system of elementary scientific instruction for the 
working classes may, ere long, be founded on this basis. Our recommendations sholt 
ip, what way, in our judgment, the cxisting system should be further developed. 

Recommendations. 
IV. We recommend that the instruction in elementary science classes under tht 

Science and Art Department, be so arranged as to work in complete harmony with tht 
general system of public elementary education, but, at the same time, we consider il 
"important that the Education Department and the Department charged with Instruction, 
in Science shall continue to be co-ordinate. 

V. We recommend that a more efficient inspection of Elementary Science Classes be 
organized, and that the Inspectors should advise the Local Committees' and report on :-

(a.) The apparatus of instruction. 
(b.) The state of the discipline and methods. 
( c.) The general efficiency of the arrangements. 

V 1. We recommend that teachers who have already qualified by passing the May 
examination in either of the advanced classes shall continue to be recognised as qualified 
to conduct Elementary Science Classes, with the title of Elementary Science-Teacher, and 
to earn the O'rants awarded by the Department of Science and Art on the results of the 
examination!:> of their scholars; but that this qualification and title shall in future only 
be attainable by passing in the nrst of the advanced classes. 

VII. We recommend that should such arrangements as are herein-after set forth 
for cond~cting the practical instruction of teachers, and for.providing for them I;'ractical 
examinatIOn at several centres, be adopted, all elementary sCIence teachers shaH, after sud 
practical instruction, be admissible to a further examin;ation,. which, ~n a~ suitable subjects: 
shall be practical. We recommend that success JD thIs exammatIon shall entItle ~ 
teacher to a certificate of Second Grade Science lJIaster. 

* gee .Appendix XIX., p. 57, 
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VIII. We recommend that, as an inducement to teachers to prepare for and pass this 
further examination, payment for results in the case of a Second Grade Science Master 
be made at a somewhat higher rate than in that of the Elementary Science Teacher. 

\ 

IX. We recommend that an examination, both by papers and by practical tests, in any 
group of alJied subjects defined by the Department which the candidate may ~eIect, shall 
be open to all those teachers who have passed in tpe advanced classes, or who have 
been otherwise admitted as Science Teachers; and that success in this examination shall 
entitle the candidate to receive a certificate of First Grade Science Mastel" in that group. 

X. We recommend that a greater capitation grant be payable in respect of the scholars 
of a First Grade Science Master teaching in any ,group of allied subjects with or 
without assistance, than in respect of the scholars of a Second Grade Science ,Master, 
provided that the Inspector report that the apparatus is sufficient, and that practical 
instruction has been given iIi each suitable subject. 

XI. We recommend that, with a view of maintaining uniformity of standard in these 
examinations, they shall be conducted at the several local centres by the staff of Examiners 
acting under the Science and Art Department. 

XII. We recommend that the more systematic training .of the teacheril of science 
referred to, be provided for-

(a.) 

(b.) 

By the adoption of special arrangements for this purpose in the Science School 
which has been referred to in our First Report; and by tbe recognition by the 
Department of similar arrangements for the instruction of lIAis c1a~s of students 
in any University or College, and in Science Schools as hel"ein-after described. 

By giving to the students of Training Colleges the opportunity of remaining a third 
year, during which scientific instruction may either form a principal part of 
the curriculum of such Colleges or be accessible in some adjacent College or 
School of Science approved as efficient for that purpose. 

XIII. 'Ve recommend that the Science a~d Art Department be at liberty to dIspense 
with the preceding examinations and to accord the ptivilege of First and Second Grade 
Science Masters in consideration of University Examinations in Science, or of a satisfac
tory course of study in Colleges in which Science is taught, as well as in other cases of 
obvious scientifi~ qualification. 

XIV. We recommend that in schools recognised as Science Schools, as herein-after 
set forth, facilities for the employment of Assistant Teachers be afforded as an experiment 
on a limited scale, some addition being made to the emoluments of the teacher in con
sideration of the instruction afforded; prpvided the Department be satisfied, on the 
report of an Inspector, that such assistant teacher has leceived practical instruction in 
subjects in which it is prescribed, and that he has been actively engaged in teaching. 

To encourage the more advanced scholars to become assistant teachers under first 
grade masters in such schools, a small stipend, risi~g in successive years, might be 
granted on condition that a like sum was raised locally, subject to such conditions as the 
Department might deem expedient. The proportion of assistant teachers sh'ould not 
exceed one for every 15 successful scholars in any science school, and no scholar should 
be recognised as an assistant teacher until he has passed in the first division of the 
el,ementary class in the May examination. 

XV. We recommend that, with a view of training First Grade Science Teachers, 
ex.hibitions of sufficient v~lue and in sufficient numbers be offered to elementary 
SCIence teachers and to aSSIstant teachers who have served three years, and passed in 
t?e first division of the advanced class in the May examinations; and that such exhibi
tIons should be tenable in any University, College, or Science School recognised in 
Recommendation XlI. 

?,-~I. We recommend that the grants made by the Science and Art Department for 
b~lldl?gs ,be extended, under sufficient guarantees, so as to embrace institutions for 
SCl~ntlfic ms~ructi?n, although they may not be built under the Public Libraries Act, or 
be III conneXlOn With a School of Art.· 

XVII. We recommend that grants similar to those now made for apparatus be given 
for l~boratory and museum fittings under proper guaranteE's. -

e2 
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XVIII. We recommend that whenever tpe arrangements for scientific teaching in 
any institution shall have attained a considerable degree of completeness and efficiency, 
such institution be recognized as a Science School, and be so organized as to become 
the centre of a group of elementary science classes; and to provide the assistance 
of First Grade Science Masters, the loan of apparatus and specimens, and the means 
of instruction in the laboratories and museums to the more advanced students of the 
group. 

XIX, We recommend that assistance be given for the formation aJ;ld maintenance ot 
such Science Schools by special grants, the conditions of which shall be determined by 
l'egulations to be framed by the Science and Art Department. 

XX. We recommend that when laboratories are attached to second grade grammar 
schools in the schemes issued by the Endowed Schools' Commissioners, the Trustees 
of such schools be encouraged and enabled to invite the formation of elementary science 
classes, to be taught therein. 

All of which we humbly beg leave to submit for Your Majesty's gracious consideration. 

(Signed) DEVONSHIRE. 
'LANSDOWNE. 
JOHN LUEEOCK. 
J. P. KAY.SHUTTLEWORTH. 
BERNHARD SAMUELSON. 
W.SHARPEY. 
O. O. STOKES. 
HENRY J. S. SMITH. 

,. T. H. HUXLEY. 
,. The Chairman has been authorized by Professor Huxley to affix 'Qis signature to this Report. 

) 

J. NORMAN LOCKYER, 

Secretary. 

March 22nd, 1872. 
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APPENDIX I. (See Question 2.) 

PROPOSED MA.TERIALS for the SEVENTEENTH REl'QRT of the Science and Art Department of the. Committee of 
. • Council on Education. 

I.-AID GIVEN TOWARDS THE PROMOTION 01' INSTRUC' 
TION IN SCIENCE. 

(a.) Elementary Scientific Instruction. 
1. A satisfactory increase continues to be maintained 

in the number both of the SCience schools and of the 
students under instruction in them from year to year, as 
will be Been from the fonowin~ table 01" the returns from 
186(i to 1869 :- ' 

No. of Schools. No. under Instruction. 
1865 120 5,479 
1866 153 6,835 
1867 212 10,230 
1868 300' 15,010 
1869. 516 21,500 

In this table every institution in which scientific instruc
tion IS given is ~ounte(l as a school, though the subjects 
taught and the number of classes in them vary much. In 
some mstances a school consists of but ,on$! class, in which 
only one subject is taught, whIle in others there are 10~or 
more classes in cWferent subjects. The 516schools in 1"869 
comprised about 1,456 drll'erent classes. 12,988 students 
of these cl8B8es came. up foJ;' examinatIon in May, besides 
246" self-taught stIIdents and pupIls of classes not under 
certificated teachers. The results, as compared With those _ 
of the two preVIOUS years, are given below. 

....: I No. examined.j No. of Papers I No. of Papers I Prizes. 
worked. passed. -

1867 4,520 8,213 6,013 ~.453 

• 1868 7,092 13,112 8,649 5,246 

1869 13,234 24,085 14,550 1,969 

At the examinatIOns foJ;' seafaring men, held in March, 
September, and December, about 50 persons were examined 
in addition to the above. 

2. The 'exa.minations were held in May at 437 centres, 
389 provincial and 48 metropohtan. The payments to 
teachers on the results of instruction of the oartisan classes, 
as tested ,by these examinations, amounted for the year 
1869 to 17,0151. 15s., being at the rate of 15s. 9d. for each 
person under instructton. In the previous year the rate 
was about 17s. 5d. The number of teachers paid was 486, 
the payments varying from lZ. 'to 2361. lOs., the average 
being about 351. per teacher. Grants were also made 
towards the purchase of apparatIIs, diagrams, and examples, 
amounting In the year to 3571. 15s. S~d., being an increase 
of 2lZ. 13s. Oid. on the year 1868, when they !lIDounted 
to 3361. 28. Sid. Prizes and medals to the value of 
71U. 18s., 8d. were awarded on the results 6t tills 
examination. 

3. The latest remma, March 1870, show that the num
ber of Science Schools had mcreased to 810 I of these, 561 
were in England. 45 in Scotland, and 204 ill Ireland. 
There were 2,204 classes in these schools, and the number of 
students taught in them was 29.956. This is an increase of 
296 schools and about 9,000 stIIdents over the correspond. 
ing returns for the preceding year, and is irrespective of 
the NavigatIon Schools, which do not send up pupils for 
examination, and, therefore, receive no payments on results 
of instruction from the Parliamentary vote. 

4. The first competition for the Whitworth Scholarships 
took place ~t May, and 106 candidates competed in the 
theoretical examinatIOn; Of these, 52 passed the qualifying 
examinatIon, and 46 competed in the practical exammation, 
which was held partly in ,London and partly in M~chester. 
In London, Messrs. Geo. Smith' and Co., the eminent con
tractors, oblJglI~gly placed a pornon of their workshops at 
our disposal for the practical examination; and in Man
chester it was conducted at the works of the Whitworth 
Company. SIr Joseph Whitworth, Bart .• under whose im· 
med18.te superintendence the practical examination was 
conducted, expressed himself well pleased with the result. 

26060. 

Col. Rich, R.E., one of the' In8pe~rs of RaIlways for the 
Board of ~de. Mr. W. P. Marshall, Secretary of the 
InstItute of Mecha~cal Engine,ers, and Mr. W. J. Hoyle, 
Secretary of the Whitworth Company, were the examiners 

- appointed, on Sir Joseph's nominatIon, for the practical 
exammation. The rules adopted fo~ the practical examina
in 1869, having been found rather cumbersome and 
expensive, we have, With Sir Joseph Whitworth's con
currence, made some changes in the method of procedure, 
the detaIls of which Will be found at page 24 of the 
AppendIx to the 17th Annual Report. 

S. It is satisfactory to :find that the Minute providing Local Exhl
for the estabhshment of local exhibitions, elementary bl/;Jons, and 
school scholarships, and science and art scholarships, :!~~= 
is bemg largely taken advantage of. notwithstanding and Art 
that a local contribution is now, in all cases, required ~Olar. 
as an absolute condItIOn of aid from the Department. pI. 
Towards a local exhibition the locahty and, the State 
contributes each 251. Three local exhibitions were com-
peted for last year, and 10 have been applied for, and wIll 
be competed for at the present examinations. Towards' 
the Elementary School and the Science and Art Scholar-
ships the localIty contrIbutes 51., which iK supplemented 
in the former case by 51., and in the latter by 101. Of the 
Elementary School Scholars1ups,29 were competed for last 
May, and 65 will be:competed for this May. Of the Science 
and .Art Scholarsillps, 4] were competed for in 1869, and 
62 will now be competed for. These several exhibitions 
and scholarships, which enable t]le poor stIIdent to remain 
at school and pursue his, or her education, will no doubt 
have a good efi'ect. 

6. We think It only right to call attention to the great 
exertions of the Local COmmIttees, on whose zeal in the 
carrying out of the system of State aid to science instruc
tIon so much depends. It IS through theu- agencY that 
the examinations are held lU -all partS' of the country. 
More than 2,000 examinations were so held in 1869. When 
it is remembered that each examination entails the presence, 
generally, of three members of the committee from 7 p.m. 
till 10 or 11 p.m., and that the examinations take lJIs.ce in 
IWiny districts night after night for eight or ten nights, 
and in some even oftener, the zeal and attention of the 
Local Commlttees will be appreciated. Mistakes and 
irregularities have in some cases occurred, as might be 

Effective 
co-<lperstion 
otLOcaI 
Commtttees 

expected, from the novel nature of the duties to some of 
the gentlemen. The employment, however, of a large Insooction 
number of Officers of Royal Engineers as local inspectors by Ollicers 
has, as in the previous year, been of great service in assist- ~tRoyal 
ing:the Local :Committees and Bel'lng that the rules were IIgUlOOJ'8. 

strIctly adhered to. In this way about 500 of the examina-
trons were visited. Engmeer Officers have als!} been this 
'year employed iu the prelimina.ry inspection of Science 
Schools. 'Through their> agency nearly the whole of the 
schools have been inspected and reported on. Besides 
enabling the Department, to keep a check on the instruction 
given, the information contallied in these reports has been 
of great serVIce in facilitating the amalgamation of com. 
mittees BJ;ld schools for examination. This will eft'ect 8 
great saving, both in work and expense, to the central ad. 
miDistratiOD~ and also diminish the ca11s upon the time ot 
the membersJof the Committee. 

7. In accordance With ~he provisions of the Minute of 11th TescherS" 
March 1869 (see Appendix A., p. 27), advantage was taken of visIts &0 
tlie teachers' visits to London to give them special instruc- London. 
tion m the methods of teaching certain branches of Science. 
The instruction consisted of a course of lectures on the 
method of teaching Physiology in classes, by Dr. Michael 
Foster; a course on Light, by Dr. Guthrie; and one lecture 
_Imd a short course of Laboratory-practice by Dr. Frankland, 
at the Royal College of Chenustry in Oxford Street. 
·Dr. GuthrIe gave hIS course at the Royal School of Mines 
in Jermyn Street; Dr. Michael Foster, in the Lecture 
Theatre of the ~outh :t5:ensington Museum. The object of 
these courses was 1!10re especIally to show easy and cheap 
methods of experimental demonstratIons to cl8B8es. 253 
students avaIled themselves of the ~, 169 attended 
both COUl8es; besides which,. as attended the C0Ul811 OD. 

4L 
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Light only, 49 that on PhYSiology only, and 153 attended 
the College of Chemistry. 

8. Buildmg grants were first extended to Science Schools 
in 1868. They have dunng the past year been sanctioned 
to Kellth1!'y and, Burslem, and apphcations for grants ta 
Lambeth, Southampton, Portsmouth, and Kendal are 
uuder conSideration. 

9. The al?pointment of special Local Secretaries for toWDS 
where there are many examinatIons apPQarll to be working 
well. We trust by some further changes' next year to 
reduce the labour of the Commitfiees' sWl more. Further 
details with respect to the Science Division will be found 
illJ. the Report 'Of the OmciaUnspector for SOlence, Captain 
Donnelly, R.E., at p. 45. 

(b.), 4dfJanced Sci~tific In.struct~on. 

. , ' 

1869. In consequence of the extension of the time for the' 
course, as mentIOned in our ~ast report, from three to fOUl 
years, ther~ were few candidates for the Fellowship and 
Assocmteship. amon,g the st\1dents, IIJId one candidate for 
the latter was ·adnntted on the condItions Inld down for 
those who 'Ylsh to compete being already employed In the 
profession of Naval Architecture, or Engmeenng. No 
certrlicate was awarded. It aJlPIlarS from the report of the 
Inspe~or-<;ieneral, the Rev. Joseph Woolley, LL.D., that 
suffiCIent time had not elapsed since this change to judge 
of Its effect in improving the general ch~ and amount 
of the knowledge of the students. 

17. ,The pnvllege of attending the royal dockyaras and 
factories \Vas, as usual, accorded by the Lords Commis
sIOners of the Adml1'alty to the private students dunng the 
fo~ summel' months from June to September, inclusive, 
WIth excellent results. The number of students dunng the 
seSSIon ] 86S-69 was 40, ¥1Z., 26 sent by the Admiralty and 
~4 private. The session 1869-70 commenced With 40 
students, namely, 30 Admiralty and 10 private. 

-'----

,10.:171e Royal Scn.qolqf M~nes.-rie numb~ of atudents 
)tttendin~ t1J.~ enti;re course of lIlstruction for the diploma 
pf Assomate \dunng the session J868":6~ has been ~7, 
!nclusiv~ of the Royal ElihibitIoners, This was an increase 
~f :6v~ 01;1 the nuJ;hber in.. the prevIOus session,. O,ccasional 
!ltude~ts, ~o the number of 93, have attended one or more of ' 
the courses, the number,in the se~sion 1867-68 having H.-MEMORANDUM of SUGGESTIONS fOI enlarging, the 
been: 102. The details of' the attendance al'1I reported by System of State Aid to Scientific InstructIOn drawn 
Sir Roderick I. Murchison, Bart., K.C.B.,-the. Dll'ector, at up in accorda.nce with the Instructions of th~ Lords 
page 463 of the AppeRdtx. of the Comnnttee of CounCil on Education prepared 

11'.' The ,Royal Colleg~ of Chemistry continues to be over, in 1867. - • -
crowded, ~nd s¢l'ers much from want ofspace. Dr. Frank- I"':":"'The system and rules of the Science and Art De-
land reports that he pas been ,compelled to refuse admission ~artment, for administering the grant for scientific instruc
to ,many apphcants. .The students' laboratory contains, tiOD. appear f8.l1'ly to meet the requirements of Ol1e large 
acconimoda~lOn £01; only ~O, at the most ;' but arrangements class of persons. Su1llcient Il.ld is afforded, and encourage
having' been made for receivmg into the Laboratory of ment thereby given to the elementary instructIOn in Science 
Research .some few of the addd;j.onal candIdates for admIs- of the adult artisan class.* , 
sion, the return. ot the number Qf students for the three n.-The development that thiS system has at preseni 
terms of 1869 presents an increase of 20 on, the attendance ta~en has been almost entll'ely in creatIng evening classes. t 
in 1868; the respective totals bemg' il16 and 136. BeIng a pure system of payment on results, however it is 

12., The Metallurgical Laboratory in Jermyn Street quite pOSSIble under it for schools for boys of 10 tg 15 ' 
un~~ the' diJ..e~tion of,Dr. Percy, has been attended by 35 l ears of age to flourish, and to earn large payments. as, for 
students: during ~he sessIOn 1868-,69, as ,ag&lnst 29 in the lDstanee, the Bristol Diocesan Trade School, the Bethnal 
p~ec':.dIDg session; but the attendance at this Laboratory Green Bl1'kbeck School, artd 'the Glasgow Secular School 
also IS re~tncted by the want o~ adequate accommodation. do; but, I\S yet, few such schools have sought thiS aid. The 
the Reports of Dr. Percy and Dr. Frankland· are em- reason IS' obVIOUS. Schools cannot combme State a1l1 to 
bodied m that of the Director at pp. 464 and 466 of the elementary and sCIence instructIOn. Ihs onlym largetoWDs 
Appendix. and under pecuhar circumstances, that day schools wholly 

13. The Evening Lectures to working men, at the Royal devoted to secondary mstructIon c,n eXist; Their estab
Sc~oo\ of Mmes, have peen, attended by as many persons, llshment must be a work of time. ~e action of the 
as the Lecture Theatre will conveniently accommodate J the Department has, therefore, been prinCipally confined to 
number of ,School Teachers attendmg the courses' on promoting evening instructIon in Mechanics' InstitutIOns, 
Chemistry and PhYSICS, specially i,ntended for them, was and such places. Though payments are not made for the 
417, OF 76, more than in the prevlOu~ year. ,mstruction of middle-class students, their instruction bas 

14., Royal ,College 'of Science, of Ireland,-The courses of mcidentally been aided -and encouraged by the establish. 
systematic mstructlOll in this College have been conducted, ment and ex~st«:nce of these classes affording them oppor
by the several ProfessorS) in accordance~lth the programme tUnItles of instructIOn which did not eXist before. Between 
appended to the annual ~eport, of the Dean 'Pf Faculty for 12 and 13 per cent. of the students m science classes, at 
th~ yeru:)?68 (see ,1ptl,J. Report, p. 422). The Programme present, are mllidle-class students. 
for the present session of J869-70 ,(see App.,p. 486) is the I~I.-T~ere remain tW()-1U! far as the machinery of 
:first in which the arrangements for' the complete three eaucahon IS cGncerned-broad classes but slightly affected 
years~ course "of instruct;ion have been shown. The curri~ by the present ~ystem of State aId to mstruction m sCIence. 
culum of study includes 14 lIubjects, and the' total number '}.'hese are the younger artisan class-broadly the children 
of lecture~ ,deliv,ered .during, the session endmg June 1869 of the weekly wage class--before they leave school, say of 
was 1,125. The ~nmbe:r ,0f,indIvidual ~tudents was 32, from 10 to 14, years of age; and the younger middle 
showing :Lhe material increase of 14 on that of the preceding classes-the $on8 of the employers of labour and so forth, 
~ession. ,The >llumber of 8tudents purSUIng' the full 'three who are eventually to have the management and direction 
years' course fo~ the diploma of ASSOCiate was the same as In of works-before they leave school. 
the previo1lj! ye~ namely. 13. The resu:1ts of the sessional IV.-.-There can be Jll) doubt that to meet the require
examlnatiops, in 1869 are sattsfactory; and onll' of the' ments of the dar It isessentialthat there should be a more 
students subsequently gamed a. ;Wlutworth, Scholarship. o~ less general dIffusion among all classes engaged in pro
Further'infonnation, on ,this subject, and also 'Yespectmg ductIve industry of scientific. or. as It 18 sometImes loosely 
the museum of thll College,-whlCh has bcen visited durmg called, technIcal instructlOn-scientific mstructIon, that is • 
the yew: by 6,901 persona,-the Library, and the general taken up from the point of view of its future appltcatIon to 
administration of the Royal College of Science, WIll be found Industry, and not as a purely educatumal system. 
hi. the Report of Dr. Sidney, the Secretary, at page 497 of the V ...... To meet the wants of the younger artIsan clllSs it 
~pp~ndci. The Council express their confidence that, as the appears to be only necessary to! remove some existing re
adv&I)tagea of the :techni$lal trainmg, gwen 11;1 ,the Royal, stnctIonst which prevent payments \)eing earned for in
C,ollege ,of Sc~ence become more generally understood, the StruCt:toll in science given dunng the three attendances of 
Institution will , steadUy progress In usefulness and, popu- • 
1_":ty. , (The Report of the Coon,,·1 will be "ound _" page 485 • The progress of the SCIence Schools .mce the pas8Ing of the general ........ .." .' u. SCIence lIImute, JWIe 1859, 18 shown m the followmg table:-
9f the Ap,penchx.) - ' , • No, of Schools. No, WIder instruction. 

15. C01p,'ses of EVe'IIIIng Popular Lectares on. Science were 1860 s. 600 

aelivjll'ed by the, Dean. of, Faculty, and five' of the ~1~8626' ,_ '1~53~ , 6r,s00635 
PJ,"ofessors, at a fee of 6d. for each course. These u 

lecturl;s, wluch, are entirely voluntary on the part of the ~g~ ~: ~~~ 
lecturers"oontinue to be weU attended; the total numbeZl 1869 516 - • ~.500 
of tipkets, taken in the 'past sessIOn have been 969 for '. 'The 212 .:zgls ml867 Iwi 660 s~I<:,-,'-m duforenl ~~ect.. Of the 
the SIX l)Oursea. \'n!e evenIng course of LaboratorY demon. to,230 penon. under ID.truCt\On, ~20 came up for eXaminatIOn, beaId ... 
stratiOll'l! in Practjcal, ~hemtStry, 'intended for artIzans and 400 per!lOU8 not taught 1ft -c\aaaes aided by the Department. e.~,'7 
oth 1 d d "th 'd ytim' u_ d d b"<' papers were worked; 6,120 were """"ed, ' , • ers emp oye ,unng e a e, ,was a.""n e y..,o t DUrIng the last two years. the trauuog eoUpgee blwe avail..! them-
~tudentll. ", \ ',' , , " "_ ',' ielves pretty freely of the SId offered b'l tbe Departmel!t. The,..,' 

~ l6.: :p.07Jl1rt, $ohgo"", of: Naval: A.rclutecliul"lJ -and < Mari1l4 mente to them lJ>st y- (1869) were l,B8V TIt!. year lhe amOUDt will 
t' ~ ""'h ' probably be greater. ' 111Jz'l!.e~'T)'TIflsr'7 . Q ILl. ,session terminated on 30th ApnI ~ Sectton XLIV, of the SCIence Dilectory. 

s.."'" ' (, ,."1 ' t J, : _: I... I ...... .1. ........ L.. ... ' ~- - ... ~ 
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> an elementary school receiving aid. This restrictlon was 
imposed when the echools' were aided under the old 
system,. which; it was considered, justified and required 
some check of thls kind. It teachel'8 of elementary schools 
were penmtted to earn payments for the instruction ~ 
science, as in drawing, of the more advanced students In 
these schools, the results of the lresent science system 
show conclusively that they woul very soon form such 
classes, and would lnduce a considerable per-centage of 
the parents to allow their children to remain longer at 
school. 

VI.-Probably, it would he adVlSablethat the payments 
should be made through the Education Department, who 
would then have full control of the matter. The Science 
and Art Department, acting according to its present system, 
would sunply have to make a return of the results of the 
examinatIOns to the Education Office. 

VII.-To meet the requirements of these schools, it 
would be advisable to have a SJXth standard of exammatlOll 
above the present :fifth class. and to make a payment of lOs. 
on passing It. Whether it !"ould ~ adVISable to m~e 
auy restrictIon as to the subJects of InstructIon, or not, IS 
doubtful. It IS generally better to leave thIS to work 
itself out. 

VIIl.-It hIlS not been the policy of the State In thIS 
cou~try to aid or interfere with the educatIon of the mIddle 
classes, IlXceptto some shght extent, and that indirectly, by 
State endowments in 'colleges.· The general opinion of 
the( country, working through the Schools' Enquiry Com
mission and such agenCies, can alone be looked to to ma'ke 
any important change in the way of introducing the study 
of science. Nothing, however, can have much effect OD the 
grammar sch~ols and ~ddl~f!I!s schools. of the country 
generally, until the UnIVerSItIes, whIch gIve'the key of 
education in the country, allocate a f&lr proportion of 
theIr endowments to the reward of scientific studies. Till 
Buch knowledge "pays" at the UniVersIties, the middle-class 
schools, which look more or less to them, cannot be ex
pected to change their coUrses of instructlon. 

IX.-Should It, however, be' considered good poliq for 
the State to intervene more than it' does at present lD 
furthering scientific instructlon among the middle classes, 
it would appear far 1Il0re judicious to use existIng machinery 
than to estabhsh new. Money granted as endowments 
&I\long the Umversities and Colleges of the country woUld 
'be more economically and effectively expended than in the 
creation of special State institutions. 

X.-'-The instruction In the primary schools can.. of 
comse, only be of an elementary character. That in the adult 
night classes, though in.some CIlSes carried a httle further, 
for want of time. means, and apparatus, caunot fto to any 
depth. Such instruction, generally, dIffused,. IS of the 
greatest use; but it only goes far enough to warn people 
of the mistake they may fall into from sheer ignorance; 
to teach them not to be satISfied WIth mere empiricism; , 
to show them. how science may be applied to their wbrk ; 
and to induce them to fgllow It up. : 

XL-The question then arises ilf providing instructIOn 
of a far more advanced character. The application of 
.science to' the arts can only be made by those:who have a. 
thorough knowledge of special branches. The inasters, 
foremen, and others, who will take it up in thIs way, are 
necessarily but a small per-centage of those engaged m 
industry. Any of the poorer classes who show a. special 
ability and aptItude for science can only follow it out If 
supported whIle pursuing their study. The richer clssses 
can pay for thell instr)lction. It is only necessary, to 
provide the 0I;lportunity. Whatever' the Universities and 
higher equcational establishments of the country may do 
to afford instruction in SCIence, the science will only form 
one portion of a general course of educatIOn. It would 
be foreign to their objects to affOl:d advanced mstruction lD 
one speCIal branch of science, and to grant dlplomllS to men 
who had not tIme 'Or dId not wish to pmsue other studies, 
and whose general education was possibly very slight. 

XII.-It is not, in the least, necessary that the institu~ 
tions fol' gIving this instruction should be spread about In 

country towns. The ~chools and· classes attended by 
artisans at work, and boys living at home, can only be 
effective IWcording as they.are WIdely spread. But when 
it comes to the student's devotIng his whole time, and being 
supported, it may as well be done in London IlS in Man
chester, or BIrmIngham; and, besides the advantages of' 
accessibility, etc., the best instruction can only be obtained 
In the capitals. • 

XIII.'-A College of Science has lately been created in 
Ireland. The comse of instruction, which lasts three years, 
is general. during tPe first tWo years, for all the students. 
Dunng the t¥rd year it is speclaIiz~d under .~e. hea~ ,of 

• Payments to Professors 81111 E~_ ExhIb.tions. Seholarslups, 
Medals, and Prues m the Unnoel'Slty..,~LondoD,the-:UD.vel'llltle8 .... r 
Scotland, and the Qneen'x :Unll'llt'l.t,v and .coU_ UllrellUld. • 

Agriculture, MinIng, Engineering, and M~ufactUres~ In 
England the only' pubhc institution, besides the Royal 
Scliool of !S' ava! ArChItectlIre, for advanced .scie)ltIfiCl in
struction, is the Royal School of Mines in Jermyn Street. 
It has not quite as 1ar1e a staff of professors as "the College 
of Science in Dublin. ' 
. ~'. There are now eighteen Royal Exhibitions to these 
InBtitutions competed for at the May examinatIons of the 
Department. They are of the value of 501. per annum: alia 
are tenable for tmee years. Six, therefore, become va.can.f; 
every year. ::ne fees Are remitted, and the 501. goes to 
support the student. They are most eagerly competed 
for. The number might WIth advantage be increllSed..at 
all events In a few ye&'s. ' 

XV. * A very Simple and, probably, effechve extension of 
this action would be to allow that, wherever a, locahty 
raised funds to establish exhIbitions to support deserving 
students in London or Dubhn, the fees for instrUction 
should l>e remitted for those students; and, perhaps, the 
local func;ls supplemented, lilly place, Leeds I'or iw.--tance, 
organizing its system of elementary sCience classes in.any 
way that SUIted Its requirements, could then, for a few 
hundreds a year, support several of the most promismg 
students here In London, where they would receIve the 
best scientrfic instruction to be had anywhere. 

XVI. The present constitutlont and the name, "School 
of Mines," prevent that in~titution from fillin~ the position 
of an advanced school of general science effecttially. At the 
same tIme, by far the larger portion of the scientrlic mstruc
tion given in it is general, and would form a course apph
cable to any industry. 'l'hls is not known, and a propOSItion 
to send students there would. lmlesS thllY were intended 
for mining, not be understood.' The .Royal School of 
Naval Architecture and Marine En~eering hIlS not, as 
yet, any staff for instmction in Experimental Science. 
This instructIon is giveI\ by lecturers appointed from yellZ 
to year, and in a small temporary Chemical Laboratory. 
It is, therefore, most advisable that a College of General 
SCIence should be orgamzed or constituted in London"on 
the plan of the IrISh College of Science, to meet the 
requIrements here mdicated. , 

XVII. A chaI\ge IS most desirable ill every way. It IS 
greatly to be regretted that the admirable courses of 
lectlIres of the Professors at the RoJal School of Mines 
are attended by so few students. Though the separate 
OOul"iles are in some CIlSes fairly attended, there are only 
some nve or six students entered, besides the Royal. 
ExhibitIoners, for the full course of the School, that is, for 
the Associateship. This must always be so. The field 
that a School of MInes applies to is but hmited. It does 

·not get known in the country, and even the separate' 
courses are not taken, that advantage of w~ch one would 
suppose . 
• XVIII. In twe it may be found desirable to estabhsh a. 
thIrd College of Science in EdInburgh, and, perhaps, a 
fourth In the North of England. There is no ca.ll for these" 
however, aJ; present. 

XIX. Muoh is s81d about the necessity for technical 
instruction, and efforts will, no doubt, be made to induce 
the State to supply it. It becomes, therefore, necessary to 
conSider .how far, if at all, the State can take this up 
advantageously, as, distinct frQm the general scientific 
instructlon previously considered. 

XX. TIus action is proposed from two rather d!fI'eren't 
points of view.' The one proposal is to have a technil'a1 

·.school adapted to, the staple in4ustry of 11 place.; the 
other~ apparently, to teach trades which do not exist there, 
with the idea of theIr introduction. 

XXI. Real techmcal instructlon-the teaching of a trade 
or art itself on jlcientific princ1pleS-'-necessarIly entails 
workshops for practIce. It would tie scarcely pOSSIble to 
deV\S6 a more effectual blow to the manufacturers of a. 
place than for the State to establish a.really,technical school 
for their trade, with its workshop, lInder no constraint tv 
pay Its expenses, underselling them. and interfermg with 
.their market: A State'po~ echool and Messrs:: Minton 
could not exist side by side. On the other hand, for the 
State to teach trades.. where they do not exist, WIth the view 
of introducing them. and thereby most probably tempt
ing them away from- where they have estabhshed them· 
selves~ could, at thll most, only be innocuous so long as It 
was ineffectual., .• 

XXIL If, then. it were pOSSIble to keep pllC6 "!Vi.ili trade, 
the more efficient the schools were, the more ll\lunously 
would they affect private enterprISe. It is. therefore, not 
necessary to dwell on the constant shiftings of ~e, 

" - - ,! 
• Tlus s~on. has ~w"" been earned. ou~ ,by *he Mwute of the 

'21St Deeelnbel' 1867. SeeencL ' 
t A ColDDllSSlon, OODBlStmg of Lord GranVllle, Sir C. E, Tl'evetvan

l and Mr. Lowe, dec.ded,in ~ that the mstructU"llD the Royal,Schoo 
of Mines should embraoo only those branch"" of\llneral sCIence w InOO 
...... apphcableto Mmmg, and that It should be a spemat MiIlul« Schoql. 
s'-".-iO!thot"'OI1~he~'olltlncnt.. , ,__ .. '. '-, •• , t --_., . 4L2 
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according to t1;le labour market, the dlfficlllty of de
termimng what ,wa.s and what should be tlie staple 
illdustry of a' place, and many other such points, which 
would render the admimstratIon of a system of techmca.l 
schools an impossibility in this coun1it'Y. 

XXIII. '1'he only techmcal school.li whicK the State can 
advantageously deal with are such as the Military Schools, 
the Schod. of Naval ArchltectIire and Manne Engineenng, 
&c.,-that is, where it may be said to be instructmg 
apprentIces for the purpose of itself employmg them 
partially or wholly. 

XXIV. With regar~ to general industry, it may be 
taken that the action of the State cannot safely go further 
than by aidmg and encouragmg instruction m general 
science,-of such applied science as Mming and Metallurgy. 
The Commission for the College of SCience for Ireland laid 

, down that Its aim should be to Impart a sound and 
thorough knowledge of those branches of science which 
may be appl~ed to industry, leaVIng it to the stIident sub
sequently tel speClahse his knowledge, and turn hiS 
attention in the dIrectIOn he may find most suitable. 

XXV. The system of payment on results is so well 
established, permlts of such complete freedom of action, 
is applicable to such a va\'1ety of circumstances of schools, 
and has borne such good frUlt, that I take it for granted 
it will not be proposed to alter It. 

XXVI. As much pressure may, however, be brought to 
bear on the Governmllnt, it IS, perhaps, right to point out, 
that the experience of thiS Department ha.s proved nothing 
more deciSively than that, in the conduct of science 01' art 
IIchools, any general jomt actIOn between the State and the 
loca.lity is sure to lead to dlfficulties. Whatever system 
of guarantees for salary, &c., may be invented, the fact 
~hat the hability is really lImited to Olle of the partners 
1S sure to have ItS eft'ect. It is ImpOSSible for the State 
to withhold the whole grant, and close up the estabhshment, 
after It has been in operatIOn a few years, because the 
locality does not Qomply WIth every tIttle 1>f its contract; 
and so matters go gettmg worse from year to year., If 
pure payments on results cannot be wholly adhered to~ 
care shou,ld be taken ,that the Department.is only com
mitted to some definite piece of work when the locality 
has fulfilled its portion, and that no contmuous partner-
ship is entered mto. , 

XXVII. In conclusion, It IS only necessary to point out 
that aidlng instructIOn in sCIence on the plan ;how being 
foRowed, with the proposed extenSIOn, can and WIll aid 
pure technical instructIOn m the very best way. That is 
to,say, If the masters of works WIll either' separately or in 
combination estabhsh schools for the instructIOn of their 
employes, the State, by paymg on the results of elemen
tary and SCIentific instructIOn, would assist in the il}
structlqn of the stIidents just up to 'the point of their 
learning the absolute trade. There IS nothmg to prev/lnt 
manufactIirers, WIth energy' and pubhc .spirit, establIShing 
as good schools as those of M. Schneider at Creuzot, and 
obtaining as much Government aId towards them. 

J. F. D. DONNELLY, Captain R.E. 
12th November 1867. ' 

1853. 

1854. 

1856. 

1859. 

1860. 

186}. 

1862. 
1863. 

1864. 

1865. 
1866. 

,1867. 

III. SCIENCE INSTRUCTION. 

Department of Practical Art enlarged to Depart
ment of Science and Art. 

SCience Schools proposed in Birnllngham and 
Aberdeen. Teachers guaranteed Sal8.\'1es. 

Commencement in Aberdeen, Bristol. Leeds, Lon
don, Newcastle, and Waterford, of Science and 
NavigatIOn Schools. Examinations held and 
prizes awarded. 

Mmute of 2nd June passed and :first exammation 
held in Nov\lmber for Science Teachers' CertJ.fi
cates. The only Science Schools eXISting at this 
time were at Aberdeen and B\'1stol. and these not 
largely attended; a few Navigation Schools were 
m operation. 

Nine Science Classes and 500 students under in
struction. 

First May Examination held. Teachers paid on 
certificate allowance earned by results, with -extra 
paymenl;f! on all pnzes awarded. 980 papers 
worked, about 650 mdIVlduals examined, and 
1,330 under instrucbon m 38 schools. 

70 Science Schools, and 2,543 under instruction. 
i5 Science Schools, and 3,111 under instructIon. 

Payments on certificate allowance partia.1ly abo
lished. 

91 Science Schools, and 4,666 under instruction. 
Payments on certificate a.1lowance wholly abo
lished. 

120 SCleJ"le Schools, and 5,479 under instruction. 
153 Science Schools, and 6,835 under instruction. 
November examination. or ceitI:6.cates as teacher 

1868. 

1869. 

1870. 

abolished, :first and seco'ud class in May being 
taken to quahfy for earning payments on results. 
212 Schools examined, and 10,230 ind\Vlduala 
under instruction. Minute EstablishIng Local 
ExhibItIOns and ScholarshIps paesed. . 

BuildIng grants to be made to SCience Schools. 
Grants made to teachers vlsitmg London. 300 
Schools examined, and 15,010 indlVlduals under 
instruction. 

Courses of Lectures and practical instruction Riven 
to Science Teachers by Prof. Huxley, Frankland, 
Guthrie .. and Foster. First exammatlOn for 
Whitworth ScholarshIps. 523 Schools exannned, 
and 21,500 indiViduals under instruction. 

810 Schools exammed, and 29,956 indiViduals under 
instruction. • 

IV.-SCIENTIPIC INSTRUCTION •• 

LOCAL AND CENTRAL SCHOLARSHIPS. 

At Whitehall, the 21st day.oJ December 1867. 
, By the Right Honourable the Lords of the Committee of 

Her Majesty's Most Honourable Pnvy CounCil on 
EdUcatIOn. 

Present.-Hls Grace the Duke of Marlborough, Lord 
PreSident of the Council. The Right Hein. The Lord 
Robert Montagu, M.P., Vice-President of the Com
mittee of Council on Education. 

My Lords consider the subject of scientific instruction 
wiJ;h a View to its further encouragement and dlft'uslon. 

1. They refer to the Science Directory of the Science and 
Art Department, and to the Minute of the Education 
Department of the 20th }o'ebruary 1867, making additional 
grants for secular Instruction to elementary schools. 

2. In order to assist the artisan classes who may show 
an aptitude for scientific instruction, my Lords resolve to 
aid local eft'orts in founding Scholarships and Exhibitions. 
The Scholarship is intended to mamtaIn the student while 
remaining at the elementary school, and the Exhibition to 
sUPJ.>ort him whIle pursumg hiS studIes at some central 
institution where the mstruction is of a high grade. 

3 .. Locp,z Scholarslnps. These are of two kIDds, the 
Elementary School, Scholarship and the Science and Art 
Sobolarship. , 

4. Elementary School Scholarships. The Science and Art 
Department \1<ill make a grant of 51. towards the main
tenance of a deserving student to the mansgers of any 
elementary school who undertake to support him for one 
year, and subscribe also at least 51. for that purpose. • 

5. Condztions.-
a. WIth any number of scholars up to 100 on the register 

of the school there can be but one such Scholarship; 
above 100 and up to 200 two Scholarships, and 80 
on for each 100. 

b. The Scholarship or Scholarships must be awarded in 
competition to the most successful stIident or 
students m 80me examination of the school. The 
absolute terms of the competition and the award uf 
the Scholarship will be left to the managers of the 
school, subject to the approval of the SCIence, and 
Art Department. 

c. The scholar must be an .artisan or poor student as 
defined by the SCIence DIrectory, and be between 
12 and 1 b years of age. 

d. He must not be the teacher, pupil teacher, or other 
paid servant of a schooL 

e. He must continue ioegularly to attend the day school, 
and-

J. Pass in some oite or more branches of Science at the 
succeedmg May examination of the SCICnce and Art 
Department, after which the Department grant of 
51. will 'be paid. 

, 6. These grants WIll be made from year. to year on. the 
conditIOn that the student each year p~es. m a I!ew subject, 
or in a higher grade of the same subJect m whICh he first 
passed. It will be for the locality to determine .lor how 
many years the stueJent may hold. the scholarshIp, but in 
no ca.se can he be a.1lowed to hold It for more than three years. 

7. The SCience and Art Department '!Ill hereafter'con
sider such alterations in theslt conditions 118 appear 
necessary. .. d 

8. The Science and Art ,Scholarshzps. The SCience an 
Art Department will make a grant of 101. towards the 
maintenance of a student at an elementary school who has 
taken a :first grade in Freehand or Model Drawmg s,!d 
Elementary Geometry (see Art DIrectory), and passed In 
one of the subjects of SCience (see Science DIrectory). 

9. Condit&ons.- 'Ii 
a. With any number of scholars up to 100 on t e 

regrster of the school there can be but one luch 

• SCIence Porm. No. 275. South';KeJWDgto~ December 1867. 
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scholarship, above 100 and up to 200, two schoiar. 
.hips, and so on for each 100 scholara. 

b. The scholarship or scholarsMps will be awarded to 
the most successful student or students in the schooL 

c. The scholar must be an artisan or poor student, as 
defined by the SCience Directory, of between 12 and 
16 years of age. 

d. He must not be the holder of an Elementary School 
Scholarship, the teacher, pupil teacher, or other 
paid servant of a schooL 

e. He must continue regularly to a~tend the dsy school, 
and-- -

,. Obtain at least a third class in the subject of Science 
in whlCh he has' already passed, or pass in some 
other subject. 

.g. In each year of holding the Scholarship he must pass 
either m a higher grade of the same subject, or in a 

, new subject. • 
10. Local E:t:hibitions. The Science and Art Department 

, will make a grant Qf 251. per annum to the mauagers of 
any school or educational mstitutIon, or any local com
mittee formed for the purpose, who will raise the hke sum 
by voluntary contribution for the m&1Utenance of a student 
at some college or school where SCientific instructIon of 
&Il advanced 'character may be'obt8llled. The exlubition 
mBylast for one, two, or three years. 

11. Cl1IIllitions. __ 
4. The exlubltion must be awarded in competition in 

one or more branches of science at the May exami
natIon of the Science and Art. Department. The 
managers may select any branch or branches of 
sCience for ilie competition, and if more than one 
be taken tliey may fix any relative amount of marks 
they4consider best to aSSIgll to them. 

b. The place where the student is to pursue his studIes 
may be' fixed by the IIIanagers, subject to the
approval of the Science and Art Department. If a 
Government institution be selected, such as the 
Royal Schoo~ of Mmes or Royal College of CheIDlStrj. 
London, or the Royal College of Science, Dubhn 
the fees of the student WIll be remitted. ' 

c. The exhibitioner must be of the artisan class, or a 
poor student as defined by the Science Directory. 

d. The grant of the Department WIll be paid from year 
to year, on conmtion that a hke payment has been 
made by the managers or local committee, and 
that the student has pursued hIS studies satisfactonly 
according to regulations fixed by the Department. 

12. ~ra~mit a copy to the Trea.sl1lY., and request sanction. 
to prOVIde ill the estimate for the mcreased expenmture 
likely to be occasioned by this MlDute. 
Note.-Byelementaryschool IS understood any school where elementary 

.nstructlOD IS given, whether aided by the State or Dot. 

APPENDIX II. (See Question lIS.) 

PARLIAMENTARY VOTES for SCU: ... 'iCE for the Middle and Upper Classes in 1867-8, exclusive of the cost of 
the Queen's Colleges, Ireland. 

UNIVERSITY OP LONDON. 
£, s. d. 

Two examiners in Mathematics 
&lld Natural Philosophy, 2001. 

400 0 0 each - - . 
Two assistant examiners in 

Mathematics, 501. each - 100 0 0 
Two examiners in Chemistry,. 

1751. each - 350 0 0 
Two assistant llXaminers in 

Chemistry, 251. each - • 50 0 0 
Two examiners in Experimental 

200 Philoso~hY 0 0 

" 
" Botany, 51. 

each 150 0 0 

" 
"Geology, 751. 

each - 150 0 0 

" " Physiology and 
Zoology,1501. 
each ·300 0 0 

UNIVERSITY op ST. ANDREW'S. 
Professor of Natural Philosophy 150 0 0 .. Mathematics • 109 0 0 

Chemistry •. • 125 0 0 

UNIVERSITY OP ABERDEEN. 
Professor of Chemistry - 40 8 8 

. Assistants • ISO 0 0 
Professor of Botany - 300 0 0 

UNIVERSITY OP GLASGOW. 
Professor of Mathematics 
AsSistant 
Professor of Natural Philosophy 
ASSistant -
Professor of Natural History -

" Chemistry-
Two assistants -
Professor of Botany -

" CIvil Engineering 
and Mechanics -

62 0 0 
100 0 0 
21 0 0 

100 0 0 
200 0 0 
200 0 0 
200 0 (} 
100 0 0 

275 0·0 

.£ s. d. 

1,700 0 0 

384 0 0 

490 8 8 

---.- 1,258 0 0 
UNIVERSITY op EDINBURGH. 

Professor of Mathematics 80 0 0 
'Assistant - 100 0 0 
Professor of Natural Philosophy 180 0 0 
Assistant ' 100 0 0 
Professor of Natural HIStory - 160 0 0 

.. Botany • - 160 0 0 

" Chellll8Qy - oJ 200 0' 0 
980 0 0 

'£4,812 8 8 

The aIIlounts to each class of subjects were as follows :
MATHEMATICS. 

£ 
- 500 

109 

s. d. .£ s. d. 
University of London 

" 
" 

St. Andrew's 
Glasgow -
Edinburgh 

• 162 
180 

o 0 
o 0 
o 0, 
o 0 

951 0 0 

CflEMISTRY. 
University of LondoB - - 400 0 0 

" St. Andrew's • 125 0 0 
Aberdeen • 190 8 S 
Glasgow 400 0 0 
Edinburgh • 200 0 0 

----1,315 S 8 

NATURAL AND EXPERIMENTAL PHILOSOPHY. 
University'of London • · 200 0 0 

" St. Andrew's - ISO 0 0 

" Glasgow 121 0 0 

" 
Edinburgh - · 280 0 0 ----- 751 0 0 

BOTANY. 
University of London - ISO 0 0 

.. Aberdeen - 300 0 0 .. Glasgow 100 0 0 .. Edmbnrgh . - 160 0 0 
710 0 0 

GEOLOGY. 
Univllrsity of London 150 0 0 

PHYSIO~OGY. ZOOLOGY, A~D NATURAL HISTORY. 

University of London - 300 0 0' 
" Glasgow • 20() 0' 0 

Emnhurgh - • 160 0 0' 
660 0 0 

MECHANICS AND CIVIL ENGINEERING. 
University of Glasgow - ~ .. 275 0- a 

£4,812 8 8 

No annual reports are made to Parliament of the results 
of thiS eltpenmture. , 

Mathematics, natural philosophy, natural hIstOry. 
cheIDlStry, mineralogy and geology, epgineenng. agriCi1l
ture, anatomy and physiology, and pbhtical economy,-are 
taught in' the Queen's Colleges of ~fa.st. Cork, and 
Galway. 

4L 3 
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, APPE~DIX III. (See Question 152.) 

CO"FIDENTm MEMORA.NPV)li;'w1th- relrara to the Prepllration of the Papers for the Science Examinations . 
• ' I \ q" May 1870. ' , I 

, f· , : 
"?'I'f}paredj(Jr the use of the Examtiners. 

l. There are to be ~hree p~pers in, e~~ subject .... 
, I 

a. An elementary'or mat stage paper. 
~. An advanced or second stage paper. 
c. An honoUi's pa.pt:r• 0 

The examinalaon~except in .subjects 11. :and IH.-lasts 
three hours, from 7 p.m, tlll 10 p.m. " ' 

n. The Bucce~sful eandtdates in the element,a'I'JI pa,eer, 
and the successful candIdates in ,the aWvaneerl paper, are 
each dIvided into lst and 2nd class, for which the teacher 
l"ecelves ll. and 21. respectIvely. , 

Ill. The konburs paper IS for highly advanced stlIdent~ 
-teachers and candIdates for. ,th~ }VhItworth and other 
scholarships. The \lourse tlf instructiop. may,be consIdered 
beyond tha,t of the ~cie\lce classes genera.Ily. Payments of 
41. and 21. are made on acc01,lIIt of students j;alung honours. 
The successful candllI,ates are~.dlVlded Mlto 1st and 2nd 
class, and ranged m the ,order of merit. . ' 

IV. It IS intended that all stlIdents shaP. come up 10 the 
elementary paper, before they c~me up 1n ,the advance~. 
It is not pOSSIble, to enforcll ,this, rule umversally, as >Jt 
would interfere WIth the competltlqn. .foJ: the. Wlutwo~h 
and other scholarshIps by outsiders: BM everythIng IS 
done :to mduce"l{ np~ to co~pel, st]l~e,~ts ~Q take the ele
mentary stage first, No 'prIzes are glVen .to a ,student, 
however well he may do m the advanced papel', unless he 
_have preVIously passed ~n. the. eleJIlental'Y paper, and t~e 
teacher loses a chance of further p!l-yment: Therefore, It 
may be taken for granted that the great bulk of the ~an~l
dates-all the students of science classes-will come up In 
the elementary papll/-, ;first. , 

V. The eJementary paper is, then, fo~ first year, and second 
year, and possibly some _thIrd 'year, students-lads of 13 
and 14, and artisans wh<! attenil classes durxng the WInter 
evemngs. , , 

VI, A teacher shoUld be certain of passmg a faIr, even a. 
'large proportion of moderately stlIpid students whom he 
had taught well durin((the winteI' '(say: glVlng them 30 Or 
40 lessons), in the 2nd class. l'he l~ class should be 
withm the reach of a well-taught, clever, first year student, 
or an average second year stlIdent. 

VII. The elementary paper will, therefore, have to c~ver a. 
WIde range, and, while It--is in parts sa easy as to glVe a 
stlIdent WJ.th a small amount of knowledge a ch~nce of 
shOWIng it it WIll have to be suffiCIently dIfficult In other 
parts. to p;.event 'the 'hIgher candIdates from thinking that 
they can take the dlfficul1Lpape-r the 4rs~ year. • • , 

VIII. It must, be remllmbered that the maIn object of 
thls'exaliunajaon,is to;award the payrn.eI,lts to the ~eacher 
on hIs year's work, "by ;findIng out tp.e ~u!!-t <?freally sound 
instruction he has.glven. to each pupil. It IS, m fact, 'not s~ 
'much to find 'Out what a pupil does not kI\?w as what he 
does know, by giVIng hun. every OpportunIty 'Of shOWIng 
It. The exammatiol!, is; therefore, of a drlFefent nature ~o 
,the ordinary examlllatIOn of a school or' class, all the pupIls 
of whIch have had the same mstruction,lwhen the objt;ct 
is simply to find out those who have, pro~ted most. It IS, 
therefore, advisable to set-more'"questioBsln the paper th;an 
the student can, or is- called upon to, answer, s<? as to gIve 
hun a choice. Thus, supposmg eight questions IS the 
number a candIdate may fairly answer in three hours, to 
set twelve, restrIcting the _candl,llate b-o,m attemptlllg ,mpre 
than eight. " 

I}C If questions of varying degrees, pf dIfficulty be glven, 
as will probably be the case, and if dtfI.'erent values be 
attached to them, it 1S essentla.1 the student should knQW 
these relatlve,values; otherWIse..-by takIDg the wrong, ques
tions, he may, however -well- -informed. not ~o himself 
justice. 'There are no doubt obJectlons t~ this arrs.ng~ 
ment as tempting the student to try questIons beyond hiS 
powe;. .But it is so desirable .. Aa: oI:aer .to assist !'eachers 
who /Iole bringing 1W stlIdents :J.ear after year, :to mdlcate. by 
marks the questIOns which the higher stlIdents should take, 
that it IS necessary to dIsregard these objections. It IS of 
more eotiseguence to enable a good student to. make cer
tain of iii mar-clasS, than to protect a ~oQhsh one frof!l 
-his own ignora.nge .in .att~t~n!f _ 9uestlO~I!, beyond hIS 
knowledge.' '. .' 11 

which they may make a selection; fa lay down. in. fact, that 
of the eIght questIOns whIch a candtdate may attempt, 
three must be the first tlIree 10 the paper, whIle the otlier 
:live may be selected from the remaiIllllg questions. 

XI. The same forms cannot, however, be equally appli
cable to all the subjects, and each examiner Can modIfY 
the general instructions sent herewith. 

XI!. The advanced paper should be, if I may 80 say, a 
year !n.~dvance .of the elementary paper, and a power of 
selectIOn of questIons IS, perhaps, not 80 necessary. 

XIII. %e honoU'1'B paper should cerWnly be a very 
Of stIff" one. 

XIV. It has been decided, in future, to count the absolute 
marks obtalned by a student in the examInation In the 
v8.rious competitions for Royal ExhIbitions, WhItworth 
scholarships, &c.; and the following Beale has been pub
hshed:-

The maximum number of marks obtainable In each 
subject, except Mathematlcs, will be, 10 the-

Elementary stage. • 100 
Advanced stage - • 200 
Honours _ 400 

In' Mathematics the numbera wru b~ in thlf-
1st stage • 100 
2nd " 200 
3rd.. • 300 Honours 500 
4th" - 150 
5th" - 300 Honours 500 
6th" - 200 
7th " 400 Honours 600 

But, in each case, the number of marks gained in the 
elementary stage (or in the 1st Btage In Mathematics) WIll 
be dllDinished by the nUnllDum number required to pas. m 
that stage, and the number of marks gained in the other 
stages WIll be duninished bJ20 per cent. o( the marks 
obtainable lD th.at stage. The remainder will then be 
added together to determine the candidll.te's posItion. 

XV. In order to carry out thIs plan, it is absolutely 
necessary that the sll.meform of paper should be adopted 
by all the exammers: that in each stage-Elementary, 
Advanced, and"Hononrs-the candtdate should be restricted 
to a certain number (n) of questions, as many as can be 
fairly answe!."ed in the tIme; and that to the (n) hIghest 
l}ues~lons a maximum of 100 marks should be assigned. 
It IS essential to .lunit the number of questlons to be 
answered, otherwIse a few quick students make a large 
number of marks and render it impossible to take a. regular 
per-centage scale. 

J. F. D. DONNELLY, 
8th March 1870. Capt. R.E. 
N .B.-It 18, I am afraid, becoming the practice with some 

teachers to make a csreful study of the examiner's mll.nner • 
and previous papers, and then -to teach' Cahdidates the 
answers ~o' certain questIons, they think -will be asked, bY 
rote., I point this' ~t, because, I believe" Ii warned. 
examiners mar, by taking great care and v~g the furm 
of their questions, to some extent, check this most objec
tionable practIce, Wlthout at the same time making their 
(IUestlons too dIfficuJt qr "-catchy." It would also, I thin~ 
conduce much to' thIs end 1£ in thOse cases where examiner. 
have assistants, they consulted one or two of them on the 
subje.ct when 'prepanng th~ir papers" - '. 

, Science Form, No. 341_ ' 

ScmNCE :AND -ARi DEPABTMENT of the COlWITTEE 

OF COt1NCIL ,PN: EDUPATioN. So~th Kensington., ' 

S.C.IE~CE EXAMINATION"; 

X. The following, ar-angement ~~, !lot applIcable. to a 
subjects, but, where IV IS applIcable, It IS of grea.t use ~n pr,e
ventmg cramming VIZ. to set a few, say three, questions In 
the fundamental portIOriS of a S'Ubje!(l; whi,ch al~ ca.ndi~atei 
must attempt, ad; to -set '8. certaIn number of Oth~8 fro~ 

CONPIDENTI4L 1,b~~R~NDUM on the appoiptment Dr 
ASSIstant Ex~ners. dtstnbution of work, and ex
amination of papers, prepar!,d from MlllU~ of the 

• Lords Ilf tbeJ;j>mmlttee of Council on EducatIOD, and 
, • , other' documents, for the use of the Exammers 

, ----and - Assistant .Examiners for the ExammatIon of 
• '1870.', 

1. The result of each examination, however large. 8hould 
De jiublisbea nonater tban one month after Its completion. 
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,The revisio~ _ of the papers by the eX8J1lin~rs, therefore, 
.. should be completed in tkree weeks, at the JIlost, as a full 
week must be allowed for transcnbing, revising, and printmg 
the lists. 

2. To enable them to Carry this O\lt, th~ e"aminers, In 
those subjects in which there are many JlRpers, luJ,ve beeh 
'Tequested to nominate, for their Lordships' approval, one 
assIStant for every 1,000 wntten, or 1,300 drawn, papers. 
-' 3. The assistants to examine-lJ.I1d work the papers allotted 
to them in 15 or 16 cleBl" days, at tke out8'lde. 

4. When the papers are ready for them, the examiners to 
meet; their assistants at South Kensington, and to give pre
cise instructions 88 to the scale of JIla.J'ks tQ be adopted, 
the kmd of aJlSwering required, &e. The papers to be 
then divided aJllongst them in the proportion indicated in 
.§ 2. 

5. When there are several assistants in a subject, a second 
meeting to 'be held, at the end of the 'mst week after the 
examination, for the p~ose of revislllg and comparing' 
work. and of enabling. each assistant to see the markS' 
1Lwarded, by his colleagues, so~that ,urut'orDllty of ma.rkIDg 
may be maintamed throughout the entire, series of papers. 

6. The examiner to be generally responsible for the whole 
"exammation. to, exaDllne all the konoUrs papers himself, and 
to revise say 20 per cent. of the papers examined by his as
sistants, so as to keep a general check on thq scale of awards 
and mod~ of 'Working.' • -" 

7., There are to-be three papers in each subject. * 
a. An eiementary or mst stage paper. . 
b. An advanced or second stage paper.
e. ·An honours paper. 

The examination-except in subjects II. ana. 'nr.-Iasts 
three hours, from 7 p.m. tllllO p,m. 

S. The successful candIdates 'in' the e1rmumtary paper, a.~d 
the successful candIdates i~ the ad 'Danced paper, are each 
divided into ht and 2nd class, 'for which -the teacber 
receives ll. and 2ldeSpectively. ': ' 

9. The konoura paper is for highly advanced students, 
teachers, and candidates for the Whitworth and other 
schOlarships. The course' oJ' lI'lstrllctio'!!. may be cons1dered 
beyo~d that of the science classes generally. , PaymentS" of 
41. and 21. are made on account of students taklDg bon ours. 
The successful candidates are ihvided into lst and 2nd class, 
and thell nam!!s are printed',in tke order of merit. 

10. It is intended that all studentS'shali come up in the 
elementary paper before they come up in the advanced. It 
is not possible to, enforce tQ,is rule universally, as it would 
interfere with the competition for the Whitworth and other 
scholarships by I( outsiders." But everything is done to in
duce, if not t<f complll, students to. take the elementary stage 
first. No prizes BJ;e given to a student, however well he 
mar do in the advanced paper, unless ,he have prevIOUsly 
passed In the eleme~tary paper, and the teacher lOBElS 'Do , 

chance of further payment, TherefQre", It may be'tak,en for 
granted that the great bulk of the candidates-,.-all the regnl&\, 
students of science classes-will come UP. in the elementary 
paper first. , 
, 11. The eleml!lltary paper is for first year, IOld secQ,lJd 
year, and possibly some third year students-lads of 1.3 and . . 

\ ' 

,H. !l'nd artisans who, a.ttend classes ~during the mnter 
,everungs., _, , , 
. 12, A feache~ 8~0u1d ,be certaiD of passmg IL fair, even 
a large, proportIOn 01 mode,r!l-,tely /ltupi!).,students wl?-om he 
hall taught well dur)Jg the, winteJ (say,- glVlng thew 30 or 
40 le$sons). 'in ,the ,2n~;~11loll.. 'J,'he, 1st class should be 
within the reach '!>f Il. well.i~ught. clever, first year student, 
01' an average secondJ'ear studel\t." 
, 13. The aJt,anc~t!'lItage ~ intenaed to be a year in 
advance of the $llementary stage •• 

·14. The konaurs examinatIOn should be very "stiff," 
15. The absQJute Ilcale of. marks tf) be taken for eack plass 

must depenfl, on tke amount of the, parliamentary 'Dote for 
"pay"!ent 01J. resultst and must be .finally decided by th~ 
CommIttee of Caunczl. But, at all events, at presl!llt, it 
will probably ,be taTeen as follows :~ 

In the advanced stage, abOfJe 74 per (lent. ht class. 
" " 39 ,~ 211d .... 

In the eleml!lltary stage, ab0fJ8 69 per cent. lst clastt. 
" 1:,~ .29 ()" 2nd" 

It is lioped tftat this scale will, III fairly taugbt ~ubjects, 
give, on an a'Derage, in the eleml!lltqry stage, a first c~ass to 
.q.baut one tliiril of those who pass, and, in the advanced stage, 
/}, first class to abaut one fourth, or, perh,aps, ratlier more, say 
two sevenths, of those who pass in that sto.ge. The ewaminers 
are, tkefej'orf!", req'Uested to mark the papers so that, taking tkis 
scale, tke 7;esult may, as far as pos8'lble, correspond WIth the 
intentions of §§ 12 and 13., The information at the head of 
'the studl!llts' paper is ~f) assisf tliem in determining this. 

The e3Jaminer need only write th~ total marks on each Jiaper 
in the top right-hand corner. 

16. As the award of the Royal ExInbltions and of the 
WIntworth scholarshIps, as well as of !1umerous local prizes, 
exInbl1aons, and scholarships, depends on the results of this 
exannnatlOn .. lt_ is absolutely necessary that the numerical 
value of each canwdate's paper should be carefully given. 

17. In compu~lDg the marks for the competitIOns, the 
m8X1mum obtainable in the eleml!lltary stage has been fiXed 
at 100; in the ~dvanced stage, at 200; and in' konours, at 
400,-exceJ;>t in matheuiatics, for wIncb there is a 'special 
scale. 

It will be seen from §LV. p. 20 ofthe Science Dn'ectory, 
that, 1D the advanced stR!!:e\ and in honours, a ca.ndlda~e may 
count marks, though he' faill,ll securing a. class, If he obtam 
more than 20 per cent. of the marks awarded for that Btage. 
Wlnlst, therefore, the eXlj.IIlI.ners can cut out all such papers 
as are evident failures, and such as, fo,!' gross faults, ought to 
be cancelled, they should catefully mark ,those ~n the ad
'Danced stage, or i~ llOnours, which get more than 40 and SO 
marks resp~ctively. 

,Itt 'fhel,'e is a dlspo~ltion on the part of some teachers to 
make a careful study of the examiner's manner (If ques
tioning, andof the papers, of prevIous years, and then to 
teach their pupils, by rote, the answers to 9uestions which 
they thmk will be asked, It is very desllable that the 
examiners should, as far as possible, check this objectioJlable 
practice, by rejectinl\' 'al1 such papers as are unmistakeably 
the result Of mere" cram." • 
J' 19. A general report on the system of teaching, its faults, 
&c., from each Examiner, would be of great use to the 
~eachers. :' -

, J. F. D. DONNELLY, 
~ay Is70. Capt. R.E. 

APPENDIX IV., (See QuestiqnJ~39.) 
Science Fo~, No. 331, 'i'," • may, I believe, be attained' without sacrificing efficiency. 

So~tl\ Itensington, March' 1869. Many oBhe'subjects have been; for several' years, so large 
, that the examiners ,have had to employ asSIstants, Wlth 

SCI£NCE AND ART DEPARTMENT of the COMMiT'1;EE' of whom they hava ,mllde tbeir oWD'arrangem,eilts. In future; 
• COUNCIL ON EDUCATION, SOUTH KENSING'l'ON., iIi these large subjects, lis would be better that the e~ner8 

At South Kensington, the lQ1;b. ,day o(March JS69. By should nominate thell assistants for thti approval of My 
, 'the Right Honourable the Lords of the Committee of Lords, and that they should be paid ihrectly by this Depart. 
" Her Majesty's Most. lIonourabl~ :prIVY Councll on ment. It would, I believe, bll more 'agreeable to the ex-

. Education. annners, and would ena.blE! the Department to bave a more 
R d h I! 11 • d b Ca defunte orgamza.tion. 

ea t e .0 omng memorandum prepare y ptain 3. Tae results of the examination in each subject should 
Donnelly, R.E., in accordance with the instructions of My: be published not later thl!.rl a month after the examination, 
Lords:- • ' 

however large the subjllCt may be.' . 
SCIE'NCE EXAMINATIONS. 'MEMORANDUM: ' 4. To 'enable this' to -be- done, the examiners musb 

, ,1. The ~at inprease in the numbers examined in May. complete. their work in three weeks "at the outside, as one 
rendets II better organization than obtains at present neces.. week IS the least that ,can be a.It9wed for transcribmg. 
Bart for -looking over the papers, not only to 'ensure thls sorting, reYisi'ng, atid: prmting the lists. , 
being done in. time, but also to rl)duce the expense. The 5. From the mquiries J have made, I believe 70 written' 
large sum taken for eiamination in the estimates wall com" (th;rf;le hou:tl; paperS' are' all that call be examined'satlsfaC-: 
mented on last Yllar In the House of Commons.:' torUv by' one -persan: iB ,. day, br in six hours' work, and -

B ~ ,~ -, . ' • b' h b' tills· only when many of them are short III. the drawing 
• 2: y-a proper orgamzlI:tion 01' assIstants ot 0 ~ects, lIubjects, probably a third' more can be "Shne in'the same 

time. ,', ' , -* Except mMathematIcs. ill Which subject there are seven ~.s. 
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6. There should, then, be an assistant for every 1,000 
wntten or 1,300 drawn, papers; for, deducting the time re
'qUired 'for comparison, revision, &c., he would have to, look 
through them in 14 or 15 days. . 

7. I would propose, then, that wten the papers were 
ready, the examiner should come here and meet hiS assis. 
tants; that he should give them precise instructions as to the 
sca.le of marks t() be given, the kind of answering required, 
&c.; and that, then, the papers should be divided amongst 
the~ a record being kept of the papers that each takes 
away. 

8. In a week, there should be a second meeting for revi
'Sion and companson, each assistant looking at the marks 
that the others were awarding', 110 that the same scale might 
be maintained, as far as pOSSible, throughout. 

9. ,At the end of a fortnight, a.. third meeting would be 
necessary for \80 f!eneral revlElion, and for maklDg up the 
papers. \ 

10. The examiner should roughly examine (say) 20 pel' 
-cent. of the papers looke.d over by his asSistants, so as to 
keep a general check on the sca.le of awards and way of 
working. This might be 'done by the assistants sending 
hlm their papers, through the Science and Art Department, 
8.11 they went on. • . 

11. The examiner should -also look over all the Aonour, 
papers himself, and be generally responSible for the wholll 
examinatIOn. 

12. I do not propose any change in the present system as 
regards ,the smaller subjects, nor to the examiners belDg, as 
now, appolDted, or rather asked to act, from year to year. 

13. The remuneration might be managed as follows: 
a. The examiner in one subject to receive a re

taming fee of 50 guineas, m two or more subjects 
100 guineas. 

[This fee is not only for the work connected With the 
examination, but as a general retainmg fee for the year; for 
it must be remembered that the exammer is constantly 
call~d on to attend meetings, write reports, and gin his 
adVice and opmion lin a variety of subjects; in fact, to ItoC't: 
as referee for the DepartmeJlt in the lubjects in which he 
exa.mines.] 

h. For the preparation in'May ofthethree papCl'sIn each 
subject-honours, advanced, and elementary-to re
ceive 10 gumeas. 

c • .For the exammatlon of the honour, paper. to be paid, 
as now, at the rate of 30 shilllngs for 10 paperll. 

d. For each day'. attendance here to meet the IIIIslstants, 
3 guineas. 

e. For the revision of assistants' work, at the rate of U. 
per 20 papers looked over. " 

14. The assistants' remuneration to be at the rate of 
ll. lOs. and 11. per 20 of the advanced and tleml!fllarg 
papers respectively, and in the draWing subjects 11. and 15,; 
and 2 gllineas a day for the days they attend here to receive 
thelr instructions, &c. 

, 15. Though the payments may, at first sight, apJ.lear large, 
I would beg leave to point out that It is of the highest Im
portance, both as regards the success of the teaching and 
the position of the Department, that the very be8~ men 
should be employed in this work, which is of a very labo
rious and repulsive bature, and that the teachers; whose pay 
depends entirely on th'e exammatlon, have a right to expect 
that It should be very well and very carefully done. • 

. J. F. D. DONNELLY, 
,6th March 1869. Capt. R.E. 

- My Lords approve the same. 
HENRY COLE. 

APPENDI~ V: (See Mr. Cole's EvidenceJ pp. 1 to 18.) 

EXTRACTS from NOTES ON PUBLIC EDUCATION, prepared' at the ,desire of the Right Hon. Lord Robert 
Monta~u, M.P., Vice-President of the Committr.e or Council on Education, South KeIll!ington Mmeum, 
28th November 1867. 

II. 'SECONDARY OR T.ECHNICAL INSTRUCTION. 

J.O. I concur generally in the paper of 12th November 
1867, whicq Capt. Donnelly has prepared on this subject. 

11. I reco=end that the managers of elementary schools 
be free to establish classes for teaching science through 
'certIficated teachers, and that payments on results be made 
to them, and that all fears of competition with elementary 
educatIOn be Ignored. (See Education Minute of 20th 
February 1867.) 

12. 'If effective measures can be taken to.deal with the 
funds and man'agement of the old Free and Common 
Grammar Schools, the teachmg of art and science might be 
largely mtroduced mto them without Increased charge on 
Parliamentary funds. 

13. I .conSider that the State 'might usefully establish 
professorships, 'WIth pnzes and, perhaps, scholarships for 
scienlJll, at Eton, Harrow, Rugby, &c., as well as at the 
Universities. A very few thousand pounds expended 
annually in this direction would, I conceive,. be the most 
effiCient means 'Of aldmg technical instruction. Such an 
expenditure would act m increasmg the pubhc revenue in 
a few years. Until increased honours are awarded at the 
Universities for acquiring experimental -"Clence, and the 
knowledge is felt to be .remunerative, exper~ental sci~nce 
Will stand no chance With the study' of clasSical learnmg l 
and the indusmal position of thiS country, m companson 
With other countries generally, will get from bad to worse. 
(Some parliamentary votes are already made to Universities 
for Science, see Estimates, Class IV.)* The address of Mr. 
J. S. Mill, Rector of St. Andrew'S, whilst fully estimatmg 
the great value of classical knowledge, shows the necesslty
for sClent;fic teaching, in the most eloquent terms. It IS a 
text book on the subject. (See also Mr. Lowe's address to 
the Philosophical Institution at Edinburgh.) 

14. Four estabhshments should be form.ed in the nature 
of Traming Colleges for teac~ing practical scieI?-ce.. There 

'is already one at Dublm. 1he School of NaVigation and 
SCIence now bulldmg at South Kensington, might be readily 
enlafge~ mto such a college. Arrangements, I believe, 
n.ight be made fop a third, either in connexlOn 'WIth the 
Umverslty at, Edmburgh, or at Glasgow. And a fourth 
InIght be created in the midland counties. The latter 
college, as' well. as that for Scotland, might be located in 
that place wruch offered to' endow the greatest number of 
scholarships mit. 

,IS. Capt. Donr.relly's paper fully states the objections to 
state" trade" schools, so I do not repeat them. 

III. PUBLIC LIBRARIES AN,!) MUSEUMS. 

16. l'u'blic Libraries, Galleries, and Museums should be 
viewed 0.8 the highest instruments of public instruction, 
and be rendered as effective as pOSSible to 'that end. Full 
titles, inventories, and catalogues should' be prepared, as 
w'en for the learned as the unlearned visitor. The superior 
maJUlel'S and general culture of the mass of the people, 
especially in art an4 science, in many parts of Europe, are 
to be attnbuted to the inftuence of the greater number of 
public libraries and museums than Wltli WI, and to the 
facllities offered to all classes to study them. * The British 
Museum, which possesses treasures of the greatest instruc-
tional value, is still somewhat treated in Its management 
and purpose only as a collection of thlDgS II rare and 
curious," as they were defined by 811' Hans Sloane a century 
ago, and not as a great pubhc educational institution, which 
it might be made. " . 

17. I strongly recommend, both on religious and moral 
grounds. that arrange~llI1ts be made, as at Kew Garden. 
and Museum, Hampton Court and GreenWICh Picture 
GallCl'ies, &c., to admit the public to National Institution II 
on Sunday afternooJ;ls. A more ~evatlng measure could 
not be devised. 

Public 11· 
brarieoand 
mtueuml n..........,. '0 
pubUom' 
atructlOD. 

Sunda, 
openm" 

18. To rendCl' public libraries "and museums, which are )fiDJaterof 
supported in the main by pubhc funds, proper instruments =':o~ 
of public instruction, and to manage them effectively and 
economically, it seems to me indispensable that they be 
placed under the 801e responsibility of a MmlSter of the 
Crown. Numerous boards render executive management 
impotent, and are quite incompetent to deal with the proper 
expenditure of public funds. Boards are uaeful for coun-
sel. but obstructive for action. On this subject, as well as 
on,a better administration of public museums-, pubhc opinion 
has been maturmg for more than thirty years. (See eS(le-
cially .. Quarterly Review,"'No. 175; Dec. 1850; .. Edin-
.. burgh Review," January 1866.) 

19. 'l.'lie greater number of such pubhc institutions 01 Publle 
science and art are already under a mmisterial authority. ::'nud':'::' 
It would be of great pubhc benefit, In every way, to subject DJlterof 
the remainder to the same authority. (See Estimates, Class ~~.: 
IV., Learned Societies.) But I allude e~aIly to tbe • 
Bntlsh Museum. the National Gallery, the :National Portrait 
Gallery, and the Patent Museum in LondoD, also to the 
NatIOnal Gallery and Royal Irish Academy in Dublm, and 
the National Gallery, Edinburgh. • , 

• See list of luch m.lltutlODI ill France,' &c. Jllinted by the ~ 
ment. 
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IV. GENERAL PRINCIPLES OF ADMINISTRATION. 

f"I(>l)cral 
,t-',U}(npleIOf 

• adminIstra
tion. 

20. I consider it necessary that elementary education, 
secondary or technical instructlob, the management of 
public libraries, galleries, and museums, and all the 
VotfS gil'en for education, science, and art, should be con
centrated in their administration of them, so far as the 
expenditure ofpubhc fllnds at least is concerned, under the 
sole authority of the same Mmlster of the Crown. 

cattle plague, quarautine, &c., made upon the attention 
of the Lord President, make it impOSSible for that high 
functionary to devote sufficient time to numerous questions 
involved In public instruction, viewed comprehenSively • 

21. ThiS Minister of Public InstructIOn ought not, I 
venture to think, to be the Lord President of t}le Council. 
'fhe work appears to me ample enough to engage the sole 
attentIOn of a Miuister, who, I also venture to thmk, ought 
to rank as a Secretary of State. He would srt in either 

• House, accordmg to the CIrcumstances of the Cabinet. 
There should be an Under S'ecretary also in ParlIament. 
.22. In my opmion, the pl'esent work at the Privy 

CounCil Office, with all the calls for chart~rs, healtli, 

23. To enlarge )elementary education, makinlr it truly 
national ;-to reform the educational charities ;-to increase 
techmcal instruction throughout the United Kingdom;
to reorganize the British Museum,* the National Gallery, 
the NatIOnal Portrait Gallery, &c., so as to 'make them 
work efficiently and harrnolliously together, are functIOns 
which ought not, I conceive, to be treated as of secondary 
importance to any others. 

(Signed) HENRY COI.E. 

• In domgtbls, the Famliy Trnstees should be kept, of cou ...... but they 
should revert to theIr orlgllml functIons: there should be no further 
electIons of .. elected tl'UBtees , .. and the .. offiCIal trustees " would a~ 
Ollce gIve woy to a smgle responsIble 1I1lmster. 

APPENDIX VI. 

CORRESPONDENCE between HER MA.mSTY'S COMMISSIONERS and the HEADS of COLLEGES and BALLS in the 
UNIVERSITIES of OXFORD and CAMBRIDGE. 

I. Endowments and Parliamentary Grants. 
The following letter was addressed on the 13th RETURN of ANNUAL PAYMENTS for the ADVANCEMENT 

June 1870 to the Heads of Colleges and Halls at of SCIEN~ in the UNIVERSITY of OXFORD. 

Oxford and Cambridge: Estimated from Amounts actually paid in the University 
Year 1868-9. 

Royal Commission on Scientific Instruction and the 
Advancement of Science, 

6, Old Palace Yard. Westminster, S.W. 
June 13th, IR70. 

I HAVE the honour to inform you that Her Majesty has 
appointed Commissioners to make inquiry With regard to 
SCientific Instruction and the Advancement of Science, 
and to inquire what aid thereto IS derived from grants 
voted by Parliament, or from endowments belonging to the 
several Universities In Great Britain and Ireland and the 
Colleg!ls thereof, 9,nd whether such aid 'could be rendered 
in a manner more effectual for the purpose. 

The Royal Commissioners are of opinion that the inquiry 
with which they are charged will be much facilitated by 
their being speedily placed in possession of authOritative 
statements, on behalf of the several Universities and 
Colleges indicated in their Commission, of the aid to 
scientific instructIon and the advancement of sCience 
derived from Parliamentary grants and from endowments 
which they enjoy. 

I am, therefore, directed to request that you will have the 
goodness to furnish the Commissioners with a statement 
of all Bums applIed to the advancement of science or to 
scientific instruction, in the University of , 

College, which are derived from endowments 
or from Parliamentary grants. 

This information will be u~eful to the Commission,ers in 
proportion as these endowments and grants and their 

, applications are specified in detail. 
I am further to state that the Commissioners will be glad 

to receive suggestions or to hear evidence from you in 
respect of the matters into whICh they are commanded to 
make inquiry. 

I have the honour to be, 81r, 
Your obedient servant, 

J. NORMAN LOCKYER, 
,SecI'etary to the Commission. 

The following replies were received:-

UNIVERSITY OF OXFORD. 

20, Dean'S Yard, Westminster, 
July 27th, 1870. 

THB Vice-Chancellor of Oxford has the honour of for
warding the accompanying return lD compliance with the. 
request of Her MaJesty's ComIDIssioners appointed "to 
.. make inquiry with regard to SCientific Instruction and the 
.. Advancement of SCltlDCe," and regrets thu.t unaVOidable 
circumstances \)ave caused 80 much delay in preparmg the 
feturn :-

26060. 

ProfessoNate 

Professors. I 
Alnonnt I Alnount paId 

arlsmg from by the 
"Endowments. Vmverslty. 

£ 8. d. £ 8. d. 
, Astronomy, Savilian Professor of 272 12 2 162 19 0 
Botany (Crown Grant)'" 97 12 1 
DItto, Sherard's Professor 78 12 10 
DItto, Rural Economy, Slbthorp's 

}196 4 2 Professor. 
Chemistry, WaynlleteProfessor -
Chemistry, Prrelector of (Crown 97 18 4 

Grant) * 
Ditto, Aldnchian Demonstrator of 126 8 0 
Geology - - - - 39016 8 
Geometry, SaviIian Professor of 272 12 2 162 19 0 
Medicine, Regius Professor of - Fees on 

Prresentations 
Ditto, Aldrichian Professor of 

}126 8 0 Practlce of. 
Mineralogy - - 97 12 1 
Natural Philosophy, Sedleian 125 1 9 167 16 6 
Physiolo~, Linacre Professor of-
Ditto, Aldrichian Professor of 

}126 8 0 Anatomy. 
Ditto, Tomlin'S' Prrelector of do. 88 4 8 
Physics, Experimental 30 0 0 263 17 6 
Zoology, Hope's Professor 390 16 8 

£2,028 18 10 £1,246 0 9. 

* PaId by the Umv~rSltY by composltlOll; WIth the Crown. 

Demonstrators' ASSIStants, ~c. 

Chemistry, Waynflete Professor 
of, for a Demonstrator. -

Ditto, for an Assistant -
Physics, Expenmental Professor 

of, for an Assistant. 
Zoology, Hope Professor of, for a 

Servant. 
Observatory, Radcliffe, for an As- 117 - 7 6 

sistant. 

146 11 3 

97 14 2 
107 8 0 

15 0 0 

£111 7 /I £366 13 5 

Examiner •• 

Natural Science, Examiners in 
Mechcine, Examiners in - --+i - -

-.., 
146 11 3 
78 0 0 

£224 11 3 

4M 
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, SellolarB,!teo 

Amount 
1>1'lsmg from 
Endowwents. 

Geology, Burdett-Coutts -
Meteorology, Johnson Prize 

-\165 12 5 
- 9 18 0 

1£175 10 5 
UniverSity Museum. 

Amountpald 
b;vthe 

U>pvers1ty. 

£ B. d. £ 8. d. 
MuseUm Annuity 645 '0 0 
Ditto, extra Gratif 250 0 0 

MUSEUM : 
Chemistry, Department of, for 150 0 0 

Apparatus. 
PhYSICS, Department of, for Ap-

~ 
250 0 0 paratus. 

Zoology, Department ot; for the 48 11 Collection. 
Ditto, IUId garden rates and taxes :4912 0 

£48 17 1 £1,344 12 0 

Botanze Garden. 

Botanic Garden, for repairs, &c. -
Ditto, for mainten8JIce, &c. (Dr. , 

Sherard)." 
DItto, ditto, Crown Gr8JIt" 
Fielding- Herbarium 

'I' 
100 0 0 
150 0 0 

82 0 0 

£332 0 0 

58 10 0 

£58 10 0 

• Paid by 'the Umverslty by eomposI1i1on WIth the Founders. 
N OTll·-No lWCOunt is taken in tlus return of stipends or augmen· 

tations of stIpend llUd to Professors by several Colleges, or of the 
emoluments receIve by the B.e!nus Professor of MedIcme from Ewelme 
Hosplts.!, or of payments from the Radohffe Trust. 

SUMMARY of ANNUAL PAYMENTS for the ADVANCEMENT 
of SCIENCE in the UNIVERSITY of OXFORD. 

Deparbnents of ~ClentIlic Instru~tlon, arlslUg from by the 

\ 

Amount I Amount paid 

&c. Endowmentl/. Umverslty. 

Professors 
Demonstrators' Assistants, &c. -
Examiners 

£ s. d. 
2,028 18 10 

117, 7 1>' 

£ 8. d. 
1,246 0 II 

366 13 5 
'224 11 3 

Scholars 175 10 5 
University Museum 48 17 ] '1,344, 12 0 
Botanic Garden - ., 332 0 0 58 10 0 -----Total - £2,702 13 10 £3,24<0 '1 5 

Grand total £5,943 1 3 

NOTE.-Pure mathematJ.cs are not mcluded in tlus return • 
F. K. LEIGHTON, Vice-Chancellor. 
E. T. TURNER, Registrar of the University. 

COLLEGES: 

1. University qollege. 
University College, Oxford; 

SIR, August 6th, 1870. 
IN reply to your communication of the 5th Inst., I 

beg to say that only J)ne student of thi" < College has 
attended the classernn which natural science is taught in 
the UIJiversity dllrmg the session of 18.69-1870, and that 
he obtained a place In the first class on the public examina
tion in natural science in the TrInity term 1870. 

1 may add, that we have two or more scholarships in 
tbis College" which are given for proficiency in mathe
matics. 

I shall be ready to give any further information which 
may be desired, if a communication is made to me in 
November or December next. 

I am, Sir,. , 
Your obedient servant, 

J. N orman j.:o~kier, 'Esq., 
Secretl!~. 

F. C. PLUMPTRE, D.D., 
Master. 

2. Balliol College. 

SIR, 
Balliol College, Oxford, 

.... June 14th, 1870. 
I HA V!! t~e honour to acknowledge a letter from.the 

Royal COmmIssioners on SClentUic InstructIOn and the 
Advancement of Science, inquiring what sums are applied 
~o the advancement of science or to scientrlic instructlOn 
m BaJhol College, Oxford, which are denved from endow
ments or parliamentary grants. 

From parliamentary grants we have none. 
~ut Miss H.ann~li Brakenbury, of Adelaide Crescent, 

Bnghton (who IS still hving), founded and endowed three 
scholarslups at Balliol College a few years ago. which, in 
~ternate years, are filled up by a competitive examination 
m natural sCience. The scholarships are tenable for three 
ye~~. In th~ alterna~e years they are filled up by a com
petitIVe examinatIOn In law and modern hIStory. TIre 
yalue of each of these Icholarships is 701. per annum. less 
mcome tax. 

I have the honour to be. Sir 
Your obedient ser:ant, 

Norman Lockyer, Esq •• 
Secretary. &c. 

ROBERT SCOTT. 
Master of Balliol. 

3. Merton College. 
Caversfield, Bicester, 

SIR, August 8th, 1870. 
I HAVB the honour to acknowledge the receipt of 

letter~ !rom you dated the 4th and 5th inst., the former 
~ont~!1mg a copy of the Aid to Science Commission, and 
mqumng whether I l1ave any facts or suggestions to lay 
before t~e C?mmisslOners With regard to Merton Collelfe. 
and as~Ing if I would be ,repared to aid the Commls
s~oners ~n the 1!rosecutlOn 0 their Inqwry by attendmg to 
gIVe eV}dence In November or December next l the latter 
requesting ~ retw;n of .the number of students attending 
any classes m which SOlence waa taught during the session 
1869-1870. 

With :t:egard to facts, I have to say that there is con
nected WIth ~el'ton. qollege an endowment by Linaere 
for 18 lectures In mediOlne and surgery annually in respect 
of. which a. professorship, WIth a salary of 8001. per annum 
paid by the college, was established by an ordinance of the 
Commissioners m 1854, and that the college has lately 
pr?mote~ physical science by giving a preference to pro
fiCients 1U that BOlence to candidates for fellowships and 
scholaiships in Bome instances. 

As to suggestions, none occur to me at present; and I 
regret to say that, in consequence of the absence of the 
Tutors of the· College, dunng the long vacation, I am 
!1nable .to state the number of students attending classes 
Itt which sCience was taught during the session 1869-
1870. 

I shall have pleasure in furnishing the Commissioners with 
any ful'ther information in my possession, and in waiting 
on them in November or December, if required. 

I have the hOllour to be, Sir, 
Your obedient servant, 

R. BULLOCK-MARSHAll, 
Warden of Merton. 

4. ExeteJ' College. 

Exeter College, Oxford. 
SIR, JUDe 27th. 1870. 

. N,? money derived from larliamentary grants Of' 
from spelJjaZ endowments is a,Pplie to the advancement of 
science or scienti1ic instruction by Exeter College, save, at 
least, under the following statutable chrection :-

"Preference shall be given to those candidates in whom 
shall be found the highest moral and intellectual qualifi
cations, such intellectual quahfications haVing been tested 
by an examination in snch subjects as the College from 
time to time shall determine." 

One out of 15 fellows has been elected for mathematical 
knowledge, a.nd another is to be elected for mathematical 
knowledge next week. 

The College might, it will-be aeen, have elected for 
knmyledge in !1aturalJlCIence; and the subject of such an 
election was discussed, but a second mathematician seemed 
at the present moment more desirable. 
- I have the honour to be 

Norman Lockyer, Esq., 
Secretary, &c. 

Yom obedient servant, . 
J. P. LIGHTPOOT, 

Rector of Exeter College. 
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" , 5. Oriel College. 

[Seep. 20.] 
J 

6. The Queen's College. 

Lowther Rectory, near Penrith, 
SIR, - ' August 10th, 1870. 

I HAVE the honour to ackJlowledge the receIpt of 
your letter of the 4th !nst., which has been forwarded to 
me from Oxford. 

In reply to your inquiry, whether I have any fa.cts or 
suggestions to lay before the Commissioners with regard to 
Queen's College, T beg to state that I have no facts besides 
such as I beheve are already before the COInIll1ssIOners: 
The facts that I refer to are, that the only money payment 
out of the revenues of the College towards the advance
ment of science is 270l. paid yearly, as an addItion to the 
salary of the Sedleian Professor of Natural PhilosophyJ 
Tlus, however,' although the only money payment; is not 
all that is done by the College for the advancement of 
acienee. 'The College statutes dJrect that the system of 
examInation for fellowshipS' shall be such e.s to render the 
fellowships acceSSIble from tIme to time to excellence in 
every branch of knowledge recognized in the schools of the 
Umversity, and we are in the habit of allowing candIdateS 
to choose the subjects in wluch they deSIre to be examined. 
The same rule, with respect to the chOIce of subjects, is 
observed in the examinatIon for our open scholarships, so 
that, although liO fellowslup or scholarship is specially or 
exclusively set apart fol" anyone subject, all our (19) 
fellowships and (15) scholarships may lie said to be open 
to proficiency in ~cience. One of our present fellows and 
one of our scholars were elected for proficiency in 
natural science; and I observe, that in the University 
examination for the degree of B.A .. the first class, at the 
examinatIon in Michaelmas term 1869, contained a greater 
number of names in, the school of ,natural SCIence than 
lD any other school. 

After this statement, perhaps the Commissioners may 
agree with me in thinking I could not be of any use In 
giving eVldence; if, however, they think otherwise, I Wish 
to put myself entirely into their liands, and will conSIder It 
my bounden duty to attend to any summons they may 
send me. 

I have also before me your letter of the 5th. J 8m sorry 
I cannot return a striQtly exact account Q~ the number of 
students attending any SOlence classes at one time dlll'lng 
the last academIcal year, WIthout reference to some papers 
which are m the hands of one of my College Tutors. I ,have 
Wl'ltten fOl.' the papers, and Will send the mformation 
req1Ured as. soon as I can. Begging you to excuse the un
avoldable delay, 

, ,. I- have the honour to rem~n. SIr, " 
~ , Your faithful and obedient humble servant, 

WM. JACKSON, 

J. Norman Lockyer, Esq. 
Provo~t. 

,\ ' New College, Oxford, 
Sm, c June 14th, 1870. ' 

IN reply to. your letter, I beg leave to inform you 
that there are no special endowments in this College for the 
advancement of science, Ol" for SCIentIfic instructIon, «lin: 
does the College receive any parli~entary grants for such 
p,nrposes. 

1 -have the honour to remain, 
Your's falthfully, , 

J. E. SEWELL, 'Warden. 
J. NorIIlan Lockyer, Esq., 

Secretary, &0. 

New College. Oxford, 
SIR, August 2nd, 1870. ' 

ON considermg again the inquiry, made In your 
letter of the 13th of June, on behalf of «the C0InIll1SSl0n 
"of Scientific Instruction and the Advancement of 
" SClence," J. 'think It necessary to state that, although 
there aI'8 no special endowments in this College by original 
benefactors for such objects, yet the general endowments of 
the College are charged WIth a payment of 6001. a year viz., 
3001. to the Savihan Professor of Astronomy, and 300l. to 
the Sa.vilia.n' Professor of' Geometry, by VIrtue of an 
ordinance framed by the, Oxford University Commis
sIOners In 1857. 

A t "present balf onti of this sum is paid to each professor 
wder the, terms. of the ordInance. The..'other half will 
become payable in five years from Lady-day le.st. 

. I am, Sir, ~~ 
Your's faithfully, 

J. E. SEWELL, 
Warden of New College. 

8. Lincoln Coltege. 

[See p. 2,0.] 

9. All Souls' College. 

SIB, , All Souls' College; o'xford. 
IN reply ~o your prmted circular of the 13th inst., 

l.have the honour to inform Her Majesty's CommissIOners 
th~t we, hav~, no .endowments or _ parhamentary gran~s. III 
thl,S College restric~d to the advancement of science, OJ; to! 
scientific Instruction, though such IS occasionally gIVen from 
the College funds" for the aSSIstance of Blble clerkjl 'who 
wish to. devote themselves to that branch of education. 

I hay,e ,the honour to be, SIr, 
Your obedlllnt servant, 

J. Norman Lockyer, Esq., 
Secretlj.lY, &c. . 

F. K. LEIGHTON, 

10, Magdalen College. 

[See p. 201. J 

9. The /{ing's Ball and College of BrasenObe. 

[See p. !U.]: 

12. Corpus Chri~ti College. 

Corpus Christi College, Oxford, , 
SJR, June 24th, 1870. 

IN' reply to your inquiry, under date June 13th, I 
beg to inform you that 'in. thIS College there is' no endow~ 
ment specially II-ppointed for the advancement of SCIence 
and that no aid IS here derived for tha.t object froin~f!.n; 
parliamentary grant. ' 

I have the honour to be 
Your,obedIent'servant, 

JAMES NORRIS, 
J. Norman Lockyer, Esq., President of C; _ c. C. 

Secretary, &c. 

13., Christ Church. 

A STA:rEMENT of the Means provided at Christ Church, 
'Oxford, for the Advancement of Science and for 
Sclentllie'Instruction. 

r. The m~ sources from which the endowments devoted 
to natural spience at Christ Church' are derIved, are the 
estates, bequeathed. in. trust to the Dean and Ch~pter by 
Matthew: Lee, M.D .. by his will, bearing date August 27th 
1755. A'c?py,of the Pfovis~ons of the will, so far as they 
relate to tIllS part of tlie subJecp, .will be ,found printed In 
the report ofl the Royal C0InIll1SSl0n appointed to inqUIre 
into the'state, &c., of the :University of 'Oxford (1~52). at 
p. 262 of the ~V'!dllnce. .' _ 

lil· The proVlslqns, of the will are various. The rental of 
the estlttes ha~ increased, to a. considerable, Bum,' and the 
net inco~e may be taken at about 2,650l. a y~. ,Several 
decrees ,in Chancery have ,b~n 1Jl>~ained by the Dean and 
Chapter for extending the powers granted to them under 
Dr. Lee's will. ConSiderable modIficatIons of these power II. _ 
were also introduced by the ordinance or statutes framed 
by the Universlty Commission in 1858, and by SUbsequent 
Il,lterations in that ordInance made by the governing body 
of Christ Church in yirtue of powers conferred by the or
dmance Itself, no alteration beIng valId till it has received 
the sanction of Her Majesty in CouncIl. , 

3. It may be as well to explain here that the government 
of ClIrist Church and the admmlstration of Its funds, trust 
Il,S welle.s corporate, were transferred from the Dean and 
Chapter by an Act passed in 1867 to a new governing body 
conSisting of the Dean, the Canons, an~he Senior Student; 
of ChrISt.Church. The Senior Students are equiValent to 

4M2 



ROYAL COMMISSION ON SCIENTIFIO INSTRUCTION. ETC. ~--Al':PENDIX VI. 

the fellows in other CQlleges, and the junior students, it 
:may be added, are equivalent to the scholars In other 
IlOlleges. 

4. Of the augmented revenues of Dr. Lee's estates, the 
BUm of 1,2601. a yeai' IS at present devoted by the ordinance 
I1bove na.med to the payment of junior stuJents elected from 
Westminster School. It rests With the governing body to 
determine what portion of the remaining revenues is to be 
applied to the purposes of advancmg science and proVldmg 
sCIentific instruction for the youn~ men. What has been 
already done III this direction shall here be stated. 

5. By Dr. Lce's will a lccturer in anatomy was to be 
maintamed, with a salary of 1001. a year, and an allowance 
of 401. for providing human subjects and anatomical pre
parations for the purpose of his lectures. This lecturer was 
to hold the pOSition of a UniverSity Teacher; he was to 
admit all applicants to his lectures, and was authorised to 
take fees from all ~ho attended each course, With the ex
ception of a fixed number of Christ Church undergraduates, 
woo were to be taught wIthout fee or reward. 

6. Dr. Acland was appointed to the office in 1845, under 
the prOVISions of the wlIl, except that the Reader's salary had 
before hiS appointment been raised to 2001. He applied 
himself with great zeal and energy to bringmg the' depart
ment abreast with the requirements of modern science, and 
gave Jectl1res, which were wen attended. In particular, he 
obtained from the Dean and Chapter grants of money', 
averagmg about 50fu. a year, to asSist him in retaining the 
services of an assistant, and in makmg preparations for the 
use of students. But he expended much, not only of his 
tltue, but of his own money In the same work, and suc
ceeded in forming an excellent series of preparations, chieHI 
osteolOgical and physiological, arranged and catalogueil 
after the Catalogue of the Hunterian Museum. His own 
account of the collection as It was in 1852 Will be found in 
the evidence he gave to the first UniverSity Commission. 
(Evidence, p. 283.) 

7. Dr. Rolleston succeeded Dr. Acland in 1858, and 
zealously carried on the work of his predecessor, both in 
lecturmg an~ in enlarging the collectIOns. JIe reSigned the 
Readership in 1860, when he was elected to the Linacre Pro
fessorship of PhYSIOlogy, then newly created and endowed 
by Merton College in pursuance of an ordmance ma.de by 
the second University Commission. 

8. Meantime, the Lee's Readership in Anatomy had been, 
by an order of the same Commission, constituted as a Senior 
Studentship of Christ Church, and with it a second reader
ship (in chemistry) was founded, both being endowed out 
of the Lee's fund. These two Readers take rank with the 
other members of the govel'rung body, according to 
seruonty. 

9. The new Unacre Professor was attached to the Uni
versity Museum, which had been recently erected and 
endowed out of the U DIversity chest at a very large expense. 
About the time of Dr. Rolleston's appomtment, the Dean and 
Chapter (who then still retained. tlie government of Christ 
Church) had to consider whether they would continue to 
keep up the anatomical and physiolog'lcal collectIOns. It 
was plain that the Lmacre Professor must have collections 
for his own use in the new museum; and the question was 
whether it was worth whlle, in one small town, to have two 
collections of this lund, one in the museum and one at Christ 
Church, when it appeared certam that one collection would 
be all that would be required for purposes of study and 
instruction. The Dean and Chapter considered that, by 
retaining their collectIOns, they would be obliging the Uru
versity to incur II. large outlay, and would be compelled 
themselves to spend a considerable sum annually in keeping 
up their o~'1l collections, which sum might be more' usefully 
employed in promoting other scientific studies. They de
termmed, therefore, to transfer their collections, as a loan to 
be reclaimed at any time that might be thought expedient, 
to the UniverSity museum. The Lee's Reader in Anatomy 
has a room assigned him at that museurn; he retains the 
right of making full use of the Lee's collections, and he is 
also enabled to lecture in the physiological lecture room of 
the museum, by arrangement With the Linacre Professor; 
so that while Chnst Church men receive his instruction, as 
before, he strengthens the teaching staff at the museum 
in no inconSiderable degree. 

10. Dr. Ac1and resigned the Lee's Readership on being 
IlPpointed Regius Professor of Medicine in the University. 
The University had in ,the department of medicine no 
collections whatever. The Dean and Chapter, acting as they 
had done in respect of the physiological collection, presented 
to Dr. Acland, as the foundation of a pathological collection 
In the museum, those specimens of morbid anatomy which 
he had deposited in the Christ Church buildmg. They con
Sidered this due to the professor, in acknowledgment of the 
expenditure, both of time,labour, and money, which he had 
made m their servi~ These pathological specimens might 

in fact have been rega.rded as his own property, though he 
had left them at Christ Church. He has now presented 
them to the UniverBlty. • 

11. In 1866, the Chris' Church building, being thus left 
vacant by the transfer of the several collections above
named to the University museum, was fitted up as a 
chemical laboratolJ" and lecture room, by payments out or 
the balance on the Lee's fund to the amount of more than 
5001. The expense of maintaining the laboratory, chieliy 
for the use of young men, amounts to about 1001. a year' 
and a grant of 60/. a year is made to the Reader in Chenustr1 
to enable him to secure the services of an assistant. 

12. In 1869, a third Readership was created by the 
governing body, under powers conferred by a new statute, 
framed by them, and confirmed by Her Majesty In CounCll. 
This Reader is to study and teach mathematical and experi
mental physics. A grant of 100/. has recently been made 
for the ~urchase of physical apparatus of an elementlU1' 
kind. For the present, this Reader shares the lecture room 
of the chemical reader. More advanced instruction in 
phYSICS will have to be sought in the Hyde InstItute, just 
erected as an adjunct to the University museum. 

13. One of the rooms in Dr. Lee's building at Christ 
Church has been fitted up as a libra.ry and reading room 
for the use of the Lee's Readers and of undergraduates 
engaged in the study of physical science. The Bum of 
lOOt. has been granted for the purchase of standard works; 
and it is intended to provide SCIentific penodicals and 
other additions to the library as they may be needed. 

] 4. By successive alterations of the Lee'. trust, made 
partly under the authonty of the Court of Chancery. 
partly by the UniverSity Commissioners, and_ partly by 
the governing body under the sanction of Her Majesty in 
Council, the present state of; the Lee's trust fund, 80 far aa 
it is annually expended upon scientmc objects, is this; 

Three Readers (in anatomy, chemistry, 
and physics) receive each 3001. -

Chemical laboratory expenses (about) -
Chemical assistant 
Mathematical teachers 
Other expenses (about) 

,£ 6. d. 

900 0 0 
100 0 0 
60 0 0 

250 0 0 
60 0 0 

.£1,360 0 0 

15. The Lee's Readers also receive 2501. from the fees 
paid by the undergraduates for tuition, and the mathe
matical Tutors receIVe 4501., so that the whole salary 

. .£ 
of the Chemical Reader is 

" Anatomical Reader 
" Physical Reader -
" Mathematical Teachers 

Total expended in salaries to teachers 

450 
350 
350 
700 -.£1,850 

= 
16. h appears, therefore, that during the last 25 yea.rs, 

a large and increasing sum has been set apart by Christ 
Church, out of funds at the command of the corporate 
body, for encouraging scientmo study and providing scien
tific instructIOn for young men. 

17. It should be added, that by alterations of the ordi
nance, made 1D 1868 and 1869, with the sanction of Her 
Majesty in Council, the Lee's Readers are, with the consent 
of the Dean and two-thirds of the governing body, per
mitted to marry, and to hold property beyond the amount to 
whICh other Senior Students are restricted. Their income 
also is allowed, with the same consent, to be raised to any 
sum exceedmg 2001. a year; thIS sum of 2001. bemg taken 
8S the minimum. 

18. What has been said r~ates chiefly to the Lee's 
Readers, and the department connected with the higher 
studies and teaching. It must be added, that, by the ordi
nance of the Commissioners, made in 1858, it was provided 
that "in elections to' one in every three open junior 
.. studentships, the subjects of competitlve examination 
.. shall be alternately mathematics and physical IClence." 
These junior students receive 751. in money, exclusively or 
rooms rent free, so that the value of a junior studentahip 
may be taken at nearly 901. a year. These studentahlpB 
are tenable for five years from the day of election. On the 
1st of' January 1870, out of 30 open juruor studentahifl, 
there were five mathematical, and five m physlClll science. 
But it should be remarked that the governing body, acting 
as electors, are not restricted to the minimum fixed by the 
Commlssioners of one in every three for mathematics and 
physical science alternately. Hitherto the number of com
petitors for each phYSical science studentship has been verr 
small; but, doubtless, as the teachmg of these subject. 
increases and is improved in schools, 10 the number of com-
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petitors will increase also; and the electors will (I feel sure) 
promptly consider it.their duty to augment the number of 
studentships appropriated to scienlafic studies. 

(Signed) • H. G. LlDDl!lLL, 
July 19,11370. Dean of Chnst Church, Oxford. 

14. Trinity College. 
Trinity College, Oxford, 

SIR, August 5th, 1870. 
IN answer to your circular of the 13th June, I beg 

to state that no sums derived from endowments or from 
parliamenbry grants are applied to the advancement of 
science or to BClentIlic instructIOn ill this College. 

The tuition fund of this College is to some extent em
ployed 1D provldmg scientific instruction for members of 
the College, but thiS does not proceed from endowments. 
No parliamentary grants of any kind are received by the 
College. 

In answer to the circular of the 4th inst, I beg to state 
that, considering the circumstances of Trlmty College, I 
have no facts or suggestIOns to lay before the Aid to 
Science Commission. 

I have the honour to be, Sir, 
Your obedient servant, 

S. W. WAYTE, 
President of Trimty College. 

J. Norman Lockyer, Esq., Secretary, 
Aid to Science Commission. 

15. St. John's Collefle. 
[NQ answer received.] 

16. Jesus College. 
[No answer received.] 

17. Wadham College. 
Wadham College, Oxford, 

SIR, - June 17th, 1870. 
1 HAVE the honour, in answer to your letter of the 

13th inst., to inform the Royal ComIDIssioners on SCientific 
Instruction that Wadham College has received no aid by 
parliamentary grant for scientific instructIOn or advance
ment of science, but that it has received some endowments, 
as follow :- • - ' 

1. An exhibition of 101. yearly for the study ot botany. 
2. Do. of 901. yearly to a Fellow of the College for the 

Iltudy- and practice of medicine. 
3. Do. of 18l. yearly to a Scholar of the College for the 

study of chemuft;ry, anatomy, and medIcine' (if no fellow 
or scholar competent, to be otherwise appropriated). -

The College pays out of its own funds 200/. annually to
wards the salary of a Professor of Experimental Philosophy 
in the UniverSity of Oxford. Further instruction is gIVen 
withm the College, or provided therem, for its own students 
in chemistry, physiology, and physics. 

I am, SIl'. 
-Your faithful servant, 

B. P. SYMONS, 
Warden of Wadham College. 

J. Norman Lockyer, Esq., 
Secretary, &c. 

18. Pembron.e College. 

Pembroke College, Oxford, 
SIR. June 23rd, ISiO. 

IN reply to your inqUiry as to "what sums are 
" applied to the advancement of science, or to scientific 
.. instruction in this College, whICh are derived from endow
.. ments or parliamentary grants," I beg to mform you 
that the only endowment m thiS College which cOllles 
Within the above designation is & medICal fellowship 
founded by the late Mrs. Sheppard, m the examination for 
whICh, on the la.s.t occasion, natural science (viz., chemistry 
and phySIology) was included, and formed a very important 
part; and in all probability the same rule will be observed 
on all future occaSIons. The value of the fellowship is 
2001. a year. 

T have the honoul' to be 
Yours faithfully, 

E. EVANS, 
Master of Pembroke College. 

J. Norman Lockyer, Esq., 
Secretary. &c. 

19. Worcester College. 

Worcester College, 
SIR, June 16th, 1870. 

I HAVE the honour to inform you that Worcester 
College has DO stlrplus funds to apply for the advancement 
of sClen~e. Our fellowships are under 2001.' per annum, 
almost, if not quite, the lowest in.the Umverslty, and the 
tutors are paid solely by the fees of the undergraduates. 

I have the honour to be, Sir, 
Your obedient servant, 

R. L. COTTON, 

J N 
Provost of Worcester College. 

" onnan Lockyer, Esq., 
Secretary, &c. 

lliLLS. 

1. St. Ma1'?/ Hall. 

St. Mary Hall, Oxford, 
June 20th, 1870. 

DEAR MR. VICE-CHANCELLOR, 
l!v answer, unfortunately, is very short. 

1. ThiS Hall has no endowment or parliamentary grant 
for the a.dvancement of science or for scientific instructIOn. 

~. I am not able to make suggestions, or to gIVe 
eVidence to Her Majesty's Commissioners on thiS matter. 

I am, dear Mr. Vice-Chancellor, 
Yours very faithfully, 

D. P. CHASE, Principal. 
'('he Rev. the Vice-Chancellor. -

2. Magdalen Hall. 
Magdalen College, Oxford, 

SIR, June 29th, 1870. 
I If A VI!: the honour to assure you that Magdalen 

Hall enjoys no .endowment .or parliamentary grant what. 
ever for the cultlva.tIon or aId of SCientific Instruction of 
any sort. 

Your obedient servant, 
R. MICHELL, D.D., 

Pp.nclpal of Magdalen Hall. 
J. N. Lockyer, Esq. 

(Endorsed) F. K. LEIGHTON, 
VICe-Chancellor, 

All Souls' College, 
July 2nd, 1870. 

3. New Inn Hall. 
New Inn Hall. 

DEAR MR. VICE-CHANCELLOR, 
June 23rd, 18;0. 

IN reply to the inquiries matte throuah you by the 
Secretary to the Royal Commission of SC1~ntlfic Instruc
tiOn and the Advanceme,nt of Science, I beg to state that 
New Inn Hall neither derives any aid from parliamentary 
grant, nor enjoys any endowment for the advancement of 
sCience or BClenlafic instruction. I belT to remam 

Very faithfully you~s, 
H. H. CORNISH, Principal. 

The Rev. the Vice-Chancellor of Oxford. 
. All Souls'. 

(Endorsed) F. t. LEIGHTON, 
Vice-Chancellor. 

4. St. Alhan Hatl. 

St. Alban Hall, 

My DEAR MR. YICE-CHANCELLOR, 
June 20th, 1870. 

'I'HE statement which I have to make to the Royal 
Commissioners is a very simple one. 

St. Alban Hall derives nothIng from endowment or par
liamentary grant, or any other external source whatever. 

I am, dear Mr. VIce-Chancellor, 
Very truly yours, 

W. C. SALTER, 

The- Rev. the Vice-Chancellor.4 
PrinCipal. 

(EndorsM) F. K. LEIGHTON, 
Vice-Chancellor. , 

4M 3 
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. 5. S~: Edmu'lu£ Hail. 

There are no sucb endowments or grants at St. Edmund 
Ha.I1. 

established in 1~63, is endowed Wlth a sum of about 55o,. 
per annum, bemg one-half of the net Income of the 
Sadlenan Trust Estate. The remainIng half is apphed 8.11 
h8.11 b~en already mentioned, to the augmentatIon of 'the (Signed) EDw. MOORE, B.D., 

(Endorsed) 
e Prinolpal. 

F. K. LEIGHTON, 
Vioe-Cba.ncellor. 

UNIVERSITY OF CAMBRIDGE. 

Clare College Lodge, Cambridge, 
SIR, July 7tb, 1870. 

IN reply to the letter of the 13th of June last, 
addressed to me 11:8 Vice-Chanoellor of thIS Umversity, I 
have the honour t~ send, for the mformation of the Royal 
CommlSSIOn on Scientrlic Instruotionand the Advanoement 
of SOlenoe, the following statement I-

No sums whatever, which are applied to the advanoement 
of scienoe and soientifio instruotlOn 10 the UniversIty of 
Cambndge, are derived in the proper sense of the words 
from parlIamentary grants. Before the year 1858, when 
the stamp duties formerly payable on matrioulation and 
degrees In the Umversity of Cambndge were repealed, the 
folloWlng salaries and allowanoes to soientrlio professors 
were annually voted by Pal.'hament :-

To the Professor of Chemlstry -
To the Professor of Anatomy -
To the Professor of Botany -
To the Jacksonian Professor 
To the Professor of Mineralogy 

;£ 
- 100 
- 100 
- 182 
- 100 
- 100 

The Act for the repeal of the stamp duties provIdes that 
none of the above salaries or allowanoes, whioh the 
UniverSity had previously undertaken by graoe to pay 
annually out of its common ohest, shall be discontmued or 
reduced without'the oonsent of the Commissioners of Her 
Majesty's Treasury. 

The salaries of all the above professors are now made up 
to 300l. per annum out of the Umversity ohest, none 
having any mdependent endowment exoept the Jacksoman 
Professor, who receIVes 1601. per annum from the endow
ment of his professorship, and 140l. only from the 
UniverSity ohest. 

The other professorsb1ps whICh have to do with some 
branoh or other of scienoe are the following, which I gIve 
In the order of their estabhshment:- ' 

1. The Regius Professorship of PhysIC founded in 1540, 
the original endowment of whICh) 401. per allUum, has been 
reduced by government fees to 341. To thiS 18 now added 
the annual rent of a house left to the professor m 1651 by 
Mr. Crane, whioh amounts to 150l. per annum. 

Lucaslan and Plumlan Professorships. ' . 
8. The Professorship of Zoology and ComparatIve 

Anatomy, establIshed in 1866, is endowed with lin annual 
payment o.f 300l. from the University chest. 

The UnIVersity has also established a Demons1;r$tor of 
.Anatomy and a Superintendent of the Museums of Zoology 
and Comparative Anatomy, each of whom receives 1001. 
per annum from the .Umverslty chest. 

A s~ of about 400l. per annum is paid from the 
U!1lversity chest to examiners in various departments of 
SCience. 

The only prIzes that have been founded in the University 
for the enco~ement of scienoe are--

1. Dr: Smith s two prIZes to two commencing Bachelors 
,of Arts In eac~ year, the best proficients in mathematics 
and natural ,Philosophy. The endowment of these oonslsts 
of half the IDterest of a sum of 3,8501. new 2i per cents., 
the other half being appropriated to the augmentatIOn of 
the Plumlan professorship. 

2. The Adams prize, gIven onoe every tw 0 years to the 
author of the best essay on Bome subject of pure mathe
matiCS, astronomy, or Bome other branoh 0 I natural 
philosophy. The endoWlDent consists of the sum of 
2,147l. 13s. 7d. 3 per cent. oonsols. 

3. The Sedgwiok pnze, given every third year for the 
best essay on some subject in geology or the kmdred sCiences. 
T~e endowment oonSlsts of the sum of 500/. Soinds 
railway stock. 
. A sum of 10,0001.:3 per cent. consols was transferred 
In. the year 1859 by the representatives of the late Rev. 
Richard Sheepshanks to the Master, Fellows, and Scholars 
of Trimty COllege, in trust, that one-sixth part of the 
annual proceeds should be applied every year for the maID
tenance of an exhibition to be called "the Sheepshanks 
Astronomical ExhIbition," the exhibitioner to be elected 

- by the Maste~s and Seniors 0.£ Trinity College from the 
whole Umverslty after an eXamlnatlOn;. the remalnin~ five
SHeth! for the promotlOn of the sCIence of astronomy In the 
Umverslty of Cambridge, and for rendering effiCIent the 
Cambndge Observatory for the benefit of astronomy or 
of. terrestrial magnetism or meteorology, or of suoh other 
sCiences as are or may be contmuously followed in an 
Ohservatory. The unexpended balance each year isreqwred 
to be Invested and added to the prinolpal, lind the proceeds 
apphed in lIke manner with the proceeds of the original 
five-SiXths. 

In addItion to the; grants from the Sheepshanks fund 
the:Universlty has expended allUually, on the average ofth~ 
last seven years, the sum of 7101. Is. 3d. from the Umverslty 
chest on tile maintenance of the Observatory, including the 
above-named stipend of 2501. to the DIrector of the 
Observatory. 

The following endowments have been left for the main
tenance of the Botamc Garden I-

2. The Lucaslan PrOfessorship of Mathematics, founded 
1663, is endowed With an estate of whloh the value now is 
about 150l. per annum. This endowment has been recently 
augmented by the aSSIgnment of three-eighths of the net 
income of the Sadlerian Trust, which three-eig):J.ths amount 
to about 415t. per annum. 

I. Rentcharge of 501. per annum by Dr. Walker, for
merly Fellow of Trinity College. 

2. A sum of 2,0001. :3 per oent. reduoed annuities, by 
- Lord Maynard. 

3. A sum of 2,OOOl. 3 per cent. reduced annuities, by 
Rev. E. Betham. 

~ ~. "The Plumuin Pfofessorship of Astronomy and Experi
mental Philosophy,.founded in 1704, was endowed with an 
estate, now of the value of about 260l. per annum. This 
was inoreased by a beiuest of about 461. per annum from 
Dr. Robert Smith in 768, and has been reoently further 
increased by the assignment of one-elghth part (amountmg 

. to about 1381. per annum) ofthe net income of the Sadierian 
Trust. • 

4. The Woodwardlan Professorship of Geology, founded 
about 1730. The net annual.Yl!lue of the estate With which 
It IS endowed IS about 400l., but the income is charged Wlth 
other ex.penses, all of which, however, have referenoe to the 
science of geology. The Unxversity makes the Professor's 
income 5001. per annum, supplying whatever may be neoes
sary for that purpose from the Unxverslty chest. 

5. The Lowndean Professorship of Astronomy and 
Geometry, founded in 1749, is endowed with an estate pro
dUCIng about 400l. per annum. The present Professor acts 
also as DIrector of the Observatory, for which he receives a 
further stipend of 2501. per annum from the' University 
chest. 

6. The Jacksonian Professorship, founded in 1783, seems 
to have been intended by the founder prmcipally as a 
Professorship of Natural Philosophy. The present Professor 
lectured on mechamsm, statios, and dynamlos, with theIr 
practIcal appilcation to manufacture~ and the steam-engme. 
An acoount has already been given of the income of the 
professorship. 

7. The Sadlerlan ~rofessorshlp of pure MathematICS, . . 

In addItion to the annual proceeds of these endowments, 
the UniverSity has expended upon the maintenance of the 
Botanic Garden, on the average of the last seven years, an 
annual sum of 5481. lIs. Itl. from the University chest. 

A Bum of 1,500l. IS appro?nated each year from the 
UniverSity ohest for the maIntenanoe of the chemical 
school, and of the various museums of mineralogy, 
geology, botany, zoology, comparative anatomy, and 
human anatomy. A further sum of 1,0001. IS also at 
present appropnated annually from the chest for the furni. 
ture and fittIngs of the new museums, and the hquidatlon 
of the debt on the buildings. 

It will ap:pear from the above statement that the annual 
amount arlSIng from endowments, properly so called, which 
IS apphcable to the promotion and encouragement of SCience 
In the Uruverslty of Cambridge is about 3,3001. per annum. 

Tbe annual amount whloh 18 appbed to the same pur
poses from the Umverslty chest, for the payment of which 
the Umverslty has rendered itself responsible, ia about 
6,1001. 

It may be proper to ex:plain that the inoome of the 
UDlverslty chest &rIses prinolpally from the capItation tax 
levied quarterly upon all persons whose names are on the 
boards of the Umversity, and from the matnoulatlon, 
previous ex.aminatIon, ana degree fees. The net lDcome 
of the ohest from funded and real property cannot be esti
mated at more than 1,5001. per annum. 
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I shall have great pleasure in giving more detlUled infor
mation, to the best of my ability, on any matters which may 
seem to the Comnnssioners to require it. 

I have the honour to be, SIl', 
Your very obechent servant, 

E. ATKINSON, 
Vice-Chancellor of the Umverslty of Cambridge. 

J. Norman Lockyer, Esq., 
Secretary to the Royal Comnnssion on 

Scientlnc Instru~ion. 

COLLEGES. 

1. St. Peter's College. 

St. Peter's College, Cambridge, 
SrR, July 9th, 1870. 

IN reply to your letter of the 11th of June, I have 
the honour to inform you, for the Royal CommisSioners on 
Scientlnc InstructIon and the Advancement of SCience, 
that no Bums are received by St. Peter's College for the 
advancement of science or for scientIfic instructIOn from 
parblUllentary grants" , 

I have the honour j;o give you the following further 
. information :-

At St. Peter's College there are 14 foundation fellow
ships. In the case of a vacancy, anyone who had distin
gUished himself in the University exammatlons for honours 
in mathematics (including natural philosophy), or m the 
natural sciences tripos, would have the same claim to be 
elected as a candidate who had distmguished himself in 
the classical or moral sciences, or law and history trlpos. 

It must not be understood that a candidate, who had 
been mst in the natural sciences tripos, would, as a 
matter of course, rank equally with a senior wrangler or a 
senior clasSIC; It is only meant that no distinction would 
be made between the candidates merely on account of the 
subjects which they had severally qelected fol' their 
examinations. 

There are 21 scholarships, varying in value from 201. to 
80l. per annum each, and amounting altogethel' to 1,0001. 
per annum. About one-half of these have been adjudged 
to candidates who have distmguished themselves in mathe
matics, and about one-half to those who have distinguished 
themselves in classics. On two occasions the College has 
opened a scholarship for public competition in natural 
SCience, but the number of candidates in both cases was 
extremely small. One scholarship only, has been so 
awarded. 

I shall be happy to give any further information In my 
power to the Royal Commissioners. 

I am, Sir, 
Your obedient servant, 

H. W. COOKSON, 
Master of St. Peter's College. 

J. ~orman Lockyer, Esq., ' 
Royal CommisslOn on Scientlnc InstructIOn 

and the Advancement of Science. 

2. Clare College. 

Clare C&llege Lodge, Cambridge, 
SIR, July 7th, 1870. 

IN reply to the printed CIrCular, dated June 11, 
1870, which you have addressed to me as Master of Clare 
College, on behalf of the Royal Comzrussion on Scientlfio 
Instruction and the Advancement of SCience, I have to state 
as follows: ' 

No sums of which thi/i College hll£ the dlBposal are 
derived from parliamentary grants. , 

There are no endowments under the control ot thiS 
College which have be(ln specially designed to aid scnenti/it:; 
instructIon or the advancement of /lczence. The Master 
and Fellows are dIrected to elect no one mto a scholarship 
" nisi qUI monbus doctrina et sClentl& secundum examina 
.. qure hanc in l'em Instituta fuermt, magistro et SOCIIS sese 
"approbaverit." MathematIcs~ pure and mixe.d, always 
form a prinClpal subject of examination, and, in pomt of 
fact, the majority of our scholarshIps IS awarded to those 
who excel in mathematics, but, in pomt of fact,. It might 
happen at any exannnatIon that all or nearly all the scholar
shIps were given for excellence in other subjects. I lUll 
unable, therefore, in respect of the scholarships generally, 
to specify any·particular sum as applied by the College
towards sClentInc instruction or the advancement of science. 
In each of the last two years, however, the College has 
offered, and intends for the future to offer every year, '8. 
scholarship of 50l. per annum tenable for 31 years for 
natural sCIence (that is to say, chemiStry, light, heat, and 

electricity, comparative anatomy, Itnd physi<>logy _nd 
geology). In the former of _ these years nO candidate 
suffiCiently deserving offered himself. Butizl the"present 
year one of the candidates was elected. At the present 
time, therefore, ouly 501. per annum is applied expressly 
towards the encouragement of natural science m the way of 
scholarshIps. Should satisfactory candIdates. offer them
selves in future years, the sum which will be annually gwen 
for the encouragement of natural scien\:e will be 175t. three 
years hence. 

The College contributes 101. per term from its corporate 
funds to each of the two college lecturers who lecture every 
term in mathematics and natural phIloBophy, in addition to 
the share whICh they receive /?f the undergraduates' tuition 
money. 

In the election of fellows thll Master and Fellows are 
required by the statutes always to prefer those" qui morlbus 
" et conditione fuerint insigniores <l,uosque m;i.gister et 
" socii speraverint fumlterque credidennt aii Die honore~ 
" et profectum bonarum htterarum et scienure cum' effectu 
" velle et posse proncere." The Master and Fellows have 
regard in the electIon to distinctIon obtainedjn any college 
or University examination of whatever kind. A COnSlqer
able majonty of the present fellows was elected in con~ 
sideration of their places in the mathematical tnpos. Still I 
cannot regard the Income which they receive as Fellows from 
the corporate funds of the College in the light of money 
expressly "applied to the advancement of sCience or tQ 
sClentI:6.c instruction," although these objects a.re lU

directly greatly promoted by such expenditure. 
I am obbged, therefore, to state that, according to the 

best of my judgment, a sum of 501. per annum prud to 'a 
natural science scholar, and a sum of 601. per annum paid 
to two lecturers in mathematiCs and natural philosophy, are 
the only sums directly apphed to the advanceIJI.ent of 
SCience and to scientIfic InstructIOn, whICh are derived from 
the endowroents of this College. 

I have the' honour to be, SIr, 
Your very obedient servant, 

E. ATKINSON, 
Master of Clare College, CambrIdge. 

J. Norman Lockyer, Esq., F.R.S .. 
Secretary to the Royal CommlsSlon on 

Scientinc InstructlOn. 

8. Pemhroke College. 

Pembroke College, Cambndge; 
SIR, June 15; 1870: 

I BEG to acknowledge the receipt of your letter of the 
11th inst., 'and to return the following reply to the enqumes 
of the Commlssloners. 

This College is not ill the possessIOn of any funds derived 
from parliamentary grants: -

I imagine that, by the term" science," the CommlBsioners 
understand the various branches of natural soience only, 
IUld that their enquiries do not refer to mathematics. In 
the above sense of the word, we have no endowments applied 
exolusivelv to the advancement of sCience OJ te scientIlicl 
instruction. The scholarships of the College, however, 
amount to about 1,0001. a year,'and the Master IUld, Fellows 
are quite prepared to apply a portIOn of these ,to the <en
couragement of! science, Ii' suftiCiently qualIfied candidates 
present. themselves. Hltherto thls has not been the case, 
and the scholarships have all been awarded for classICS alld' 
mathematics only. An attempt'ls no\V bemg made by the 
University to estabhsh 8t Professorship' of Experimental 
Physics, and to provide buildIngs and apparatus for that 
department of SCience, and I trust that by these and similar 
means the number of students. is 'hkely In future to be 
largely mcreased, and that we may' be able to eleet such 
students, not only to the scholarships, but also to the fel
lowships of the College. r may add that by a.tI; arrange
ment WIth several of the adjacent colleges, prOVision has 
been made for the dehvery of intercollegiate lectures, on 
scientific subjects, to the students of this and the other allIed 
colleges. 

I have the honoUr to be, SIl'~ 
Your obedient servant, 

J. POWER, 
Master of Pe1Dbroke College. 

J. Norman Lockyer, &q., . . -, ' 
Sec~etary, &c. 

4. Gonville and Caius College. 
Sandford Park, Oxon. 

SIR, June 30th, 1870. 
IN answer to the inqUIry contained in your circular 

pi the 11th inst., I have to state t'ftat the ald which is 

4M4 
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afforded to scien~ by' Gonville an~ ~aius Colleg~ consists, 
1st in its fellowships; and 2ndlr, In Its scholarships, pnzes, 
&0: The vQue of the fellowships and schola.rshlps varies 
with the net income of each yea.r. Last year therewas 
expended: 

, £ 8. d. 
For 38 Bcholuship • J ,6.12 0 0 
For prizes - - 60 0 0 
For Schuldam plate 10 0 0 
For Thruston speech IS 0 0 

The Thruston speech is an annual review of the latest 
advances made in medical science; the Schuldam plate is 
given to the .most deserving among the commencing 
Bachelors of Arts; and the pnzes go to those who have best 
aC'lwtted themselves at the College examinations. A 
scliolarship is given away IlVery year for proficiency in 
chemistry, and auothpr for proficiency in the study of 
8ll8.tomy. As the~e schollll.'lIlups are heli! on an average for 
three yea.rs, it follows that 6 of the 38 scholarships are 
devoted to the encouragement of anatomy and chetnlstry. 
The remaining 32 scholarships are given, but not in any 
definite proportions, as rewa.rds for success in other lines of 
study-mathematics, claBsics, the moral sciences, &c. 

The most effectual way in which a college may encourage 
particular studies lIes in the electIon to its fellowships. 
Fellowships may be confined to the scholars of a college, 
which is the prevalent custom at Cambridge, or open (as at 
Oxford) to the whole University. Our own College, as a 
general rule, follows the Cambridge custom, but instead of 
examining tIle candIdates, takes fOl' its guide the University 
degree. By this mode of procedure, It raises its elections 
above all suspicion of favountism or jobbery, while its 
knowledge of the candIdates IS a guarantee that no man 
whose moral conduct IS open to suspicion Will be allowed 
to Intrude himself mto the society. A difficulty, however, 
arises when we have candidates before us who have earned 
dIstinction in drfferent hnes of study. In such cases, we 
have no common umt whereby we can measure the claIms 
of the candidates, and much trouble has arisen in con
sequence. It has been suggested that pa.rtIcular fellow
ships mIght be considered as approprIated to men who had 
ea.rned particula.r distinctions-hterary, scientific, of other
wise. If thiS were looked upon, not as a rIgid rule, whICh 
might compel us occaSIOnally to admit inferIOr men, but as 
a general understanding among the Fellows of the College, 
we might, I think, in part at least, get over the difficulties, 
and be able to extend mor~ Widely the benefit of these 
endowments. 

Owing to its confined site, and the situation of our 
College In the very hea.rt of Cambridge, we have had great 
dIfficulty in providmg suitable accommodation for the study 
of certain branches of science. We cannot have a proper 
laboratory, for instance, WithIn the College or In Its im
mediate neighbourhood without danger of creating a 
nuisance. ,\\T e have been very anxIOus to supply the 
want, but all our efforts in this dll'ection have hItherto been 
in vain, Ilnd our only means at present of studying 
chemistry, practically, are such as a.re provided by the 
University. A proposition was made a short time since 
to increase the funds of the University applicable to 
scientIfic purposes, and our College expressed Its willing
ness to aid this object by its contnbutions. provided it had 
Bome voice in the application and management of the sums 
contributed. It refused to hand over any portion of its 
corporate funds unconditionally to another corporation, 
1st, because the demand was thought unreasonable, and 
2ndly, because httle confidence was placed in the judgment 
ordina.rily exercised by the Umversity in the management of 
the funds placed under its control. 

In conclusion, I may be allowed to express my belief that 
there is, both in our own College and in the UniverSIty 
generally, a sincere wish to encourage, as far as they con
SIstently may, that practical study of physics which I 
apprehend it is the object of the Commission to promote. 
Where there a.re so many conlhcting interests to reconCIle, 
it is obVIOUS that prudence IS necessary in the endeavour to 
efl'ect this purpose. PrecipItate action might do more harm 
than good. It would be, indeed, a sad thing if, in becoming 
" PhYSicists," we were to put into jeopa.rdy the character of 
our University, as the great mathematical school of 
Europe. 

I have the honour to be, Sir, 
Your obedient servant, 

EDWIN GUEST. 
J. NormllJl Lockyer, Esq. 

5. Trinity Hall. 
Trinity Hall, Cambridge, 

SIR, June 15th, 1870. 
IN reply to your letter of the 11 th instant, as it. i. 

difficult to determine precisely what portion of the allow
ance out ot the College funds for general instructIOn of the 
students can be conSidered as speCially applied for what is 
termed" scientIfic instructIOn" or for the .. advancement 
•• of science," I think it better to state that at 'frimty 
Hall lUstruction is given to the students in classics,law, 
dIvinity, the English language, and literature, and also in 
mathematiCs and natural phIlosophy. 

That, by an arrangement between Trinity lIal1 and King'. 
College, lectures are given to their respectil'e students, in 
optics, hydrostatics, and Ill!tronomy, and the apparatus to 
illustrate such lectures is prol'lded by the two colleges. By 
a like arrangement with some other colle~es, students of 
'Innity Hall are admitted to their lectures In Il8.tural and 
applIed science, and in return their student. are admitted 
t? lectures at this College in law, the Enghsh language, and 
lIterature. 

By the statutes of Trimty Hall, three fellowships are 
attached to tutonal offices, theIr aggregate stipends about 
10001., and the stIpend of 1201. pald by the College to the 
law lecturer, constitute the amount p&ld out of the College 
funds for the instruction of the students; about one half of 
the former sum may be considered as applied tor" sCientlfio 
.. instruction" or for the" advancement of science." 

Three other lecturers are employed to assist the College 
Tutors, who aI'e J?aid out of the tuition fees payable by 
undergraduates; tne law lecturer receives a portion 01 these 
fees in addItion to his stipend. A sum of between 500l. and 
6001., arIsing from the general college endowments, is diS. 
posed of annually on pnzes and schola.rships tor the under
graduates; about one half of thiS sum is usually given for 
proficiency in mathematics and natural philosophy. 

In Decembl'r last, a proposal was made, based on the 
report vf a Syndicate, to raIse, by contributions from the 
colleges, the necessary funds for more extended professional 
instructIOn on various subjects of sCience. 

'1'h18 College expressed Its willIngness to contribute 
accordmg to one ot the plans, namely, an annual sum 
equal to 31. per cent. on its dIstnbutive income, that is, on 
the aggregate amount of the Income paid out of the College 
to the Master, Fellows, Scholars, and Bome other college 
officers, proVIded the other colleges were willinS' to make a 
similar contnbutIon, but from a want of unammity of the 
colleges on the subject, the above proposal has not yet been 
adopted. 

I am, Sir, 
Your obedient servant, 

'1'. C. GELnART, 

J. Norman Lockyer, Esq., 
Secretary, &c. 

Master of Tnmty Hall. 

6. Corpus Christi College. 
[See p. 23.] 

7. King', College. 
King's College, Cambridge, 

fuR, Aq_~~l~~ 
IN a.nswer to your former letter of June 11th last, 

I had procured from my College the accompanying retum, 
but I abstained from sendIng it, after hearIng from Pro
fessor Stokes, in connrsation, that it was not the Bort of 
information mtended by the Commissioners. 

Your second letter of the 6th instant, asking for a 
return of the number of students attendmg classes in 
which science is taught, seems as lIttle to require any in
formation which can be given from King's. But I am 
unwilhng, after a second appeal, to remain entirely silent, 
and, therefore, enclose the return which I had procured 
under a first interpretation of the terms .. Scientific 
.. InstructIOn and the AdviDcement of Science." 

I have the honour to be, Sir, 
Your obedIent servant, 

J. Norman Lockyer, Esq •• 
Secretary, &c. 

RICHARD OKI:8, Provost. 

MATHIUIAT1CAL INSTRUCTION AT KING's COLLBGB, 
CAMBRIDGB. 

There are two mathematical lecturers at salaries of 1501. 
and 801. per annum respectively. 

Prizes to the amount of 10/. are annually given tor in. 
utruction in mathematics. 
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Mr. Ricllards, a former fellow of the College, bequeathed, 
to the College a legacy of 201. annually for the Bcholar 
who shall have passed the best mathematical examination 
in his third year. -

Mr. Martm Thackeray, formerly fellow of the College, 
left 1,0001., the interest of which is to be given to the' 
scholar of King's College (educated at Eton) who shall 
take the highest degree among the wranglers in the mathe
matICal tripOli. 

RICHARD OKJ!:S, Provost. 
August 9th, 1870. 

8. Queen' 8 College. 
Queen's Lodge, Cambridge, 

SIR, June 14th, 1870. 
I HAVE the honour to acknowledge the receipt of 

your commUl11catlon of the 11th. 
At an examination for mmor scholarships held in the 

begmnmg of last month. three scbolarshlps were given for 
mathematics, and one for classics. Generally more scholar
ships are given for mathematiCs than for classics. Not 
only are the greater number of scholarships in this College 
obtained by mathematics, but most of the fellowships have 
also been given for proficiency in them. 

'Ve have here a studentshlp of 501. a year, which is now 
held for proficiencv in the natural sCiences. 

As for SCientific instructIOn, there are college lectures, 
and intercollegmte lectures in all the branches of sCience 
whICh are pursued in the University. 

I shall be happy to furnish you with any further infor
matIOn you may desire. 

I have the honour to be, Sir, 
Your obedient servant. 

J. Norman Lockyer,Esq., GEO. PHILLIPS. 
Secretary, &c. 

9. St. Catllarine's College. 
The Close, Norwich, 

SIR, 17 June 1870. 
I HAVE the honour to acknowledge ;the receipt of your 

letter of inqUiry, dated June 11, 1870. 
I beg to mform you that my College enjoys no parlia

mentary grants either for the advancement of science or for 
scientific InstructIOn. 

There are no endowments in my College for either pur
poses; hut certam fellows of the College, who are appointed 
to the offices of tutor or of lecturer, are In the habit of 
instructmg the college .students in mathematics during 
each academical term. 

As the CommiSSIoners are pleased to invite suggestions, 
I beg to offer trus for their conSideration :-That colleges 
should be empowered to confer fellowships upon SCientific 
professors in their own Umverslty. The usual restrictions 
In reference to celibacy and the amount of prIVate- or 
public income enjoyed by the fellows being, in this special 
case, abrogated. 

I believe that our colleges would al'ail themselves of this 
opportunity ofthus supplementing the income of professors, 
and of addIng distingUIshed mcn to their own governing 
body. 

I am, Sir, your obedient servant, 
- CHARLES KIRKBY ROBINSON, 

Master of St. Cathanne's College, Cambridge. 
J. Norman Lockyer, Esq., 

Secretary, &c. 

10. Jesus College. 

[See p. 2~.] 

ships of 701. and 501. a year, respectively, for proficiency 
in some or other of these subjects. 

We purpose makmg thiS an annual examination. 
We shall also, for the future, examine those of our resi

dent students, who are pursumg na.tural science, in each year 
of their undergraauate course, and reward those who are 
dlstmguished With prizes and scholarships, or increased 
scholarships, as the case may be. 

The Fellows of the College and myself are fully aware of' 
th!, Importance of aiding the pursuit 01' natural and applIed 
sCience by our students; and I do not conceive that we are 
under any legislatIVe dIsability 1U regard to the appropna.
tlOn of our funds to this purpose. 

I have tlie honour to be, Sir, 

J. Norman Lockyer, Esq. 

Your faithful servant, 
JAMES CARTMELL, 

Master of Chrhtr's College. 

12. St. John's College. 

St. John's College, Cambridge, 
SIR, June 25th, 1870. 

IN reply to the circular letter addressed to me by the 
Royal Commissioners on Scientific Instruction and the 
Advancement of SCience, dated 11th June 1870, I have 
the honour to state-

1. That St. John's College receives no plll"liamentary 
grant of any descnption. 

2. That no endowment of the College is in terms sp\lCi. 
fically appropnated to sCIentific instruction. 

3. 'Chat under the discretIOnary powers vested in the 
govermng body of the College, several appropnations of 
money have been at dIfferent times made for the purposes 
referred to by the Commissioners, VIZ. : 

500t. to 6001. for the buIldmg of a chemicalla.boratory. 
1501. per annum for the stipend of a Superintendent 

thereof, who also gives lectures on chemistry to members 
of the College, as well as to other students. 

1001. per annum for the stipend of a. lecturer on 
geology. 

1501. per annum for the maintenance of three exhibitions 
for natural SCIence, of the yearly value of SOl. each, which 
exhibitions are more particularly described m the prmted 
paper enclosed hereWith. [See below.] 

4. That the general staff of College lecturers include 
within their course of instruction much that is embraced 
within the term science, which it is probably unnecessary 
for me to describe more particularly m this statement. 

5. That it is the practice of the College to elect to foun
dation fellowships and scholarships students who are 
eminent for their scientIfic attainments, With the Eame 
degree of favour as students who are dIstinguished in the 
other studies recognised by the UniverSity. 

To ~he foregoing statement, I beg leave to add that it 
will give me pleasure to answer any further inquiries whICh 
H, M: Commissioners may address to me; and 

I ha.ve the honour to be, Sir, 
Your obedIent servant, 

W. H. BATESON, 
Master of St. John's College, Cambridge. 

J. Norman Lockyer, Esq., 
Secretary, &c. 

SAINT JOHN'S COLLEGE, CAMBRIDGE. 
Minor Scholarships and Open ElEhibitionsfor the Year 1870. 

In the year 1870 there will be open for competition four 
minor scholarships, two of the value of 701. per annum, and 
two of 501. per annum, together with 

Three exhibitions of 501. per annunl, tenable on the same 
terms as the minor scholarships. 

The examination of candidates for the above-mentioned 
scholarships and exhibitions will commence on Tuesday, 
the 26th of Aprll18jO, at 9 a.m. 

The examination will consist of three mathematical papers, 
11. Christ's College. and four classical papers, and the latter will contam 

Christ's College, Cambridge, passages of Greek and Latin prose and verse for translation 
SIR, 9 February 1871. mto Enghsh, and also ea.ch a. passage from an English 

I VERY greatly regret that I have not long ago author for the corresponding prose or verse composition. 
answered the mqUiry WhICh you addressed to me in regard - In addition to the papers above mentIOned, the candidates 
to the aid and encouragement given in this College to will be exammed Viva voce in clasSICS; and the Master and 
students rrosecuting natural and applied science. Seniors wish it to be understood that a candidate may be 

There IS at present 110 direct Instruction given in the elected on the ground of profiCiency in either the classical 
College itself on subjects of this nature. or the mathematical branch of the examination, indepen-

But, in the sprmg of 1870, we held an examination for dentlyof the other. 
open scholarships of students about to commence reSidence Besides the seven minor scholarships or exhibitions above 
at the University, the subjects being those of the Natural mentioned, there will be offered for compelation an exhibi
Science Tripos, which compnse Chemistry. Botany, Geo- tion of 501. per annum for proficiency in natural science. 
logy, Mineralogy, and Zoology, with Comparative Anatomy the exhibition to be tenable for tblle years in case th~ 
and Comparative Physiology; and we gave two scholar- exhibitioner ha.ve psssed WIthin two Ye&r$ the previous ex-

26060. 4 ~ 
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ammation, as reqw.red for candidates for honours, otherwise 
the exhibition to cease at the end of two years. 

The candIdates for the natural science exhibition will 
have a special exammatlOn on Friday and Saturday the 
29th and 30th of April 1870, in 

(1.) Chemistry, including practical work In the 
laboratory. 

{

Electricity. 
(2.) Physics, viz. Heat. 

LIght. 
(3.) Physiology. 

They will also have the opportunity of bemg examined in 
one Or more of the followmg subjects :-

(4.) Geology, 
(5.) Anatomy, 
(6.) Botany, 

provided that thtIY give notice of the subjects In which they 
Wish to be examibed four weeks pnor to the examInatIOn. 

No candIdate WIll be examined In more than three of 
these SIX subjects, whereof one at least must be chosen from 
the former group. It IS the WIsh of the Master and Semors 
that excellence in some single department should be specially 
regarded by the candIdates. They may also, If they thmk 
fit, ofi'er themselves for exammation m any of the claSSical 
or mathematIcal subjects. 

Candidates must send theIr names to one of the TutOrs 
at least ten days before the commencement of the examma
tlOn, and If they have not been already admItted members 
of the College, must send the certificates required previous 

1;0 admiSSion, viz., a certificate of baptIsm, and a certIficate 
from some M.A. of Oxford or Cambndge, drawn up In the 
following form :-

" I hereby certify that I have examined 
U and I conSider him qualIfied both in manners and learn
" ing to be admitted a member of the University of 
" Cambridge." 

The minor scholarships are open to all persons under 
twenty years of age, whether students in the Umversity or 
not, who have not yet co=enced resldence 1D the Umver
Slty, or who are in the first term of their residence. 

A mInor scholarshlp is tenable for two years, or until the 
scholar is elected to one of the foundation scholarships. 

The e'(hlbitions II.re not hmlted in respect to .the age of 
candidates. 

It IS understood that minor scholars or exhlbltioners may 
be candidates for si:z:arshlps. 

18. Magdalene College. 
[See p. 240} 

14. Trinity College. 
Tnnity College Lodge, Cambridge, 

SIR, 14th June 1870. 
I HAVE to acknowledge the receipt of a circular 

letter, in whICh yon Invite me to state for the informatIOn 
of the Royal COmmISSIOn, what sums, derived from en
dowments or parliamentary grants, are applIed to the 
advancement of sCIence or to sCIentIfic instructIon by thIS 
College. 

By the word" science," I understand Her Majesty's Com
miSSIoners to mean the SCIences of experiment and observa
tion, to the exclusion not only of moral and mental, but of 
mathematical SCIence also, save in so far as regards its 
applicatIOn to practical purposes. 

Using the word in this popular and restricted sense, I 
have to report the following contributIOns, made by the 
College out of its collegIate revenues, to scientific instruc
tIOn m the University. 

1. 'Ve have recently endowed a "prrelectorship" (to use 
the statutable name) in "pure phYSIOlogy," and appOinted 
a prrel.ector, who receIVes from our funds about 500l. per 
annum, on condItion of dehvermg lectures during term to 
the students of thIS and other colleges. These lectures are 
to be given gratis to our own students, and for a small fee 
to those not belongmg to Trinity. 

2. We have made a grant of 400l., also out of yearly 
revenue, to tne prrelector for the purpose of procuring 
scientIfic apparatus reqUIred for the prosecution and eluci
datlOll of the sCIence he professes. Trus apparatus will be 
placed in one of the pubhc rooms of the UnIversity, III the 
event of permission bemg given to Dr. MiChael Foster* to 
dehver hiS lectures there. 

3. We annually ofi'er.one or more foundation scholar
ships for proficiency in the natural sciences. The value of 
Buch a scholarship may be put at about 801. per annum, 

r 
• The present R Prallootor:' 

and it is open to the competition of all undergraduate 
members of Oxford or Cambrldge./ 

4 We have thiS year offered to the competition of all 
members of the UnIversity of the standmg of Bachelor of 
Arts or Law, a fellowship on the foundation of the College 
ThiS, to a reSident, !s worth ab,out 3501. per annum: 
rooms and commons Included. 10 a non-reSident it is 
worth upwards of 2501. 

5. We have recently bestowed a fellowship (as our 
statutes en!l-ble us to do) on a highly merItorious scientific 
professor* In ~he Umverslty, whose professorshIp 18 under
stood to be madequately endowed. This fellowshIp is 
tenable with the profe~sorship and not otherwise. 

6. The College has supplIed With the necessary apparatus 
a lecturer on general physICS, includmg heat and elec
triCIty, who, however, derives hIS salary at present from the 
" Trlstrlm fund," and not from the revenues of the College. 
HIS lectures are open by arrangement to the members of 
~ertalll other colleges, though prImarily intended for the 
mstructlOn of our own students. 

These are the contributIOns WhICh Tnmty College at 
preqent makes to the sClentlfic instruction of the College 
and UniversIty. It is fair to add that we have on all 
occasIOns professed our willingness, indeed our earnest 
desue, to allot a per-centage of our dIVlSI ble revenuea for 
th~ cndowment of professorshIp's m the Unrverslty, for the 
bUIldmg of museums, &c., and the purchase of adequate 
apparatus. Attempts have more than once been made by 
the SyndIc appomted for the purpose, to mduce the other 
colleges to contrIbute theIr quota, but it has hitherto not 
been found pOSSible to obtam the co-operation of all of 
those bodies. ThiS, I venture to thmk, would be a per
fectly efi'ectual means of extendIng the instruction given 
by the Umverslty, so as to embrace all the requirements of 
advancing sCIence. That it IS a far more economical 
method than the endowment of lectureshIps such as that 
~escrlbed.m (~.) would be admItted by all competent judges 
In the UnIVerSIty. 

I have the honour to be, Sir, 
Your obedient servant, 

W. H. THOMPSON. 
J. Nonnan Lockyer, Esq, 

Secretary, &c. 

15. Emmanuel College. 
Emmanuel College, CambrIdge, 

SIR., June 23d 1870. 
. . I BEG to inform you, in reply (0 yo~ letter of 
mquIrJ respectIng the BumB appbed at Emmanuel College 
to the advancement of SCIence, that at this College there 18 

no endowment or grant devoted dIrectly and exclusively to 
what I understand to be the purpose referred to; but, 88 

it IS the desire of the College, m the dlsposltion of its 
emoluments, to encourage Impartially all branches of science 
and of scholarship, aZl the advantages and rewards of the 
College are open to students of natural SCIence, and attain
able by them on their showing merit in theIr course of 
study. 

If I could supply you with any special infonnation which 
coul~ be of service to your purpose, I would gladly do 80 at 
any time. 

I am, SIr, yours faithfully, 
GEOR.GE PH EAR, Tutor. 

(Locum·tenens of the Master of Emmanuel College.) 
J. Norman Lockyer, Esq., 

Secretary, &c. 

16. Sidney Sussex College. 
Sidney Sussex College, Cambndge, 

SIR, 14th June 1870. 
I HAVE the honour to acknowledge the rrcelpt of your 

pnnted letter of the 11th inst., requesting me to furmsh a 
statement of all sums apphed to sClentlfic instruction or 
the advancement of sCience in Sidney Sussex College 
which are derived from endowments or from parliamentary 
grants. 

1 presume that by "science," is meant science other 
than the "classics, mathematrcs, and dIVlmty," which 
have, heretofore, constituted the Cambndge academIcal 
currICulum, and to the cultivation of wruch the whole 
revenue of thIS College may be said to have been applIed. 
For promotlDl:\' the advancement of science, or for aid to 
SCIentIfic mstructlOn m any other or more extended sense, 
the College has no special endowments, nor has it receIved 
parlIamentary grants for any purpose whatever. 

• The l'lUllWlll Professor of AstJonom,f • 
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A full statement of the revenue and expenditure of the 
College was submitted to the Royal Commission of ] 860, 
but I do not understand such a statement to be required 
by the" SCientific Instruction Commission." 

The object of the foundation of this College was, almost 
exclusively, the education of the reformed Protestant 
Church of England. The practice of the College, in 
regard to teachmg, has been to accept the general 
course of study of the UniverSity, and to elect as fellows 
and scholars such of its members as most dlstmgUlshed 
themselves therein. The College has by this means 
always secured a highly competent staff of teachers in those 
branches of learning which have, heretofore, been held to 
constItute, in the main, the" higher education." 

There appears to have been a general expectatIOn, of late 
years, that the academical CUrrIculum should be extended 
and diverSIfied by the admission of varIOUS sciences other 
than mathematlCal, and in accordance with this expec
tatIOn, a new honour tripos has, in fact, been established In 
the UnIversity, called the" Natural Science TrIpos." This 
College has encouraged students to become candidates for 
honours in the trlpos. The Royal CommIssion of 1860 gave 
the College new statutes, relieVing half the number of Its 
fellows from the obbgatIOn of taking holy orrlers. The Col
lege may, therefore, reasonably look forward to numbering 
among its fellows students who have been able to devote 
themselves exclusively to natural soience; and, indeed, It 
has already ShOWllltS deSire to fall m With the Splrlt of the 
times by having elected It fellow from those who had 
dlstmgUlshed themselves in the new honour tripos. 

What I wish to make apparent IS, that although, as It 
seems to me, Sidney College has no special endowments 
for scientific objects III the sense of these new stumes, there 
IS every dispOSition on the part of thiS College to give a. 
lzberal interpretatIon to the objects of the claSSical and 
mathematical endowments of whICh it IS possessed, and to' 
make their applwatlOn co-extensive WIth the academical 
curriculum, whatever that may be or become. Andas, when 
that course was hDllted, or nearly so, to claSSICS and 

mathematics, the elections to fellowships and scholarships 
for rustmctlon therein supplied the College with a .staff of 
competent teachers, so it may naturally be expected that an 
equally competent staff of teachers of other subjects will 
result from makmg felIowsrups the reward of high sttaJ.n~ 
ments in those sll<bjects, and that the College wIll thus 
secure the sel'Vlces of teachers co-operatmg with the 
UDlverSlty professors m the VIU'IOUS sCIences whICh are 
enll'agmg the attention of the most able men of the age. 

To such a view as true, it may pOSSibly be objected tliat 
no one College would be lIkely to enumerate among its 
fellows men able and WIllmg to give matructlOn m so great 
a vlU'lety of Bubjects; and this objection would be vahd 
were it not that a. remedy ;has been deVised, and IS, In fact, 
already in operation, and IS perfectly compatible WIth thc 
mamtenanCe of our collegiate system. Three or four 
colleges combme and enter mto arrangemeI;1ts fo:p lnter
collegiate assistance. Thus, for mstanct'oj ,one cOllege 
havmg a good chemwal laboratory, and a competent 
lecturer and experimenter in chemIStry, receIves pupils 
from othercolleges.for instruction 1)1 that SCience, sendmg, 
m return, to those colleges some of Its own stude1,l~s) for 
IDstructlOn lD other SCIences, and so on. 

TI'uating that the remarks whICh I have made may not 
be considered irrelevant tp the objects .of the Royal Com
miSSIOn on SCIentific Instruction, &c., 

I have the honour to be, SIr, 
Your obedient servant, 

ROBT. PHELPS, D.l;>. 

J. Norman Lockyer, Esq, 
Secretary, &c. 

Master of Sid. Sl)ss. ColI. 

17. Downing College. 

[No answer receIVed.] 

II. Heads of Coileges an(i,Halis in tke University of Oxford asked to give evidence. 

On August 4th, 1870, the followmg l~tter was addressed 
to the Heads of Colleges and Halls at Oxford:-

Aid to SCIence CommiSSIOn, 
6, Old Palace Yard, 

Westmmster, S.W., 
August 4th, 1870. 

I AM wrected by the Duke of Devonshlle, the ChaIrman 
of thiS CommiSSIOn, to transmit to you the accompanymg 
copy of the Royal CommiSSIOn, under the authority of 
whICh the Commissioners are conductmg thell enqUIrles, 
and to mform you that they ,have reached that stage of the 
proceedmgs at which It would be convernent that the evi
.dence of the heads of the colleges at Oxford should be 
taken. 

In order that arrangements may be made for takmg 
such eVidence Immediately after the recess, I am dIrected 
to enquire whether you have any facts or suggestIOns to 
lay before the CommIssioners With regard to 
College, and to ask If you would be prepared to aId the 
Commissioners In the prosecution of theIr enquiry by 
attendmg to give eVidence in November or ,December 
next? 

I have the honour to be 
You't obedient servant, 

J. NORMAN LOCKYER, 
Secretary. 

The followmg rephes were received :-
1. [Tn.ivers~l!J College. 

, University College, Oxford. 
SIR, Novembe1lo5th, 1870. 

I REGRE'f that some pressing engagements have not 
allowed me to replyearher to the commUnICatIOn which you 
sent to me on October 31st, res.flectmg my attendance on 
the 22nd mst. before the CommiSSIOners. to give e\'ldence • 

" . 

on the ,ud given to scientific instructIOn and the advance
ment of sCIence In thIS College. 

I beg leave to state that thOllgh I should be ready to 
attend If It should be deslled, I should not be able to gIve 
any further information than what I have already stated in 
my answers to a former paper whICh I had received. 

The number of foundatIOn fellowship in thiS College is 
small, bemg 12, 000 of whlCh IS for the present suppressed, 
in order to raise funds for the augmentatIOn of the scho
larships and exhibitIOns in the College, and these hardly 
supply a succession in the number of tutors and lectures 
reqUIred for the educatIOn 1n the College. ' 

The number of open scholarship$ IS 12, two of which, 
lately established by the College, are for proficiency in 
mathematICs or natural science. But these have not yet 
been offered for na.tural SCience, because it was probable 
from what had oocurred 10 other colleges that very few 
candidates of suffiCIent merit would be likely to offer them
selves. Only one of our exhIbitIOners has within the last 
few years given attentIOn to soience, and he obtalOed a first 
.class on the public eXamInatIOn thIS year. 

If the study of science should be more generally adopted, 
so that promismg candidates would be hkely to offer them
selves, the College would be ready to offer these two open 
scholarships to competition, and to provide that they should 
receive their instruction in such subjects as may be deSIred 
from the professors in the UniverSity. 

If, under these circumstances, it should still be desired 
that I should appear before thiS Committee on the 22nd 
inst., I shall be ready to attend on reoelving a notice from 
you. 

I am, SIr, 
Your obedlenL servant, 

F C. PLUMPTRE, D.D., 
Master of UniverSity College. 

J Norman Lockyer, Esq., 
Secretary. 

.J.N2 
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2. 'Balliol College. 
, Ballio! College, Oxford, , 

SIR August 5th, 1870. 
, I HAVE the honour to acknowledge your letter of 

yesterday and to say in reply that I sha,ll be happy to walt 
on the Commissioners if they think it:' dealrable. But I 
have to powt out to them that I am no longer Master of 
Balli'll and am on the point -of leavmg Oxford for 
Rocl1e;ter and that my successor in the headship of this 
College ~ll be elected in the early part of next menth. 
Perhaps, therefore, the Commissioners may thmk it more 
expedIent to apply to him for any information or sugges
tIons regarding Balliol College. 

I have the honour to be, Sir, 
Your obedient servant, 

ROBERT SCOTT. 
The Secretary, 

Aid to Sci9tce Commission. 

3. jllerton College. 
[See p. 10.] 

,---
4. Exeter College. 

Exeter College, Oxford, 
SIR August 5th, 1870. 

, I HAVE no facts or suggestions to lay before the 
ComDlisBlonprs, but shall, of course, be ready to attend at 
any hme the CommissIOners may requiJ'e, for the purpo~e of 
glVmg evidence. . 

I have the honour to be 
Your obedient serval\t, 

J. P. LIGHTFOOT, 
Rector of Exeter College. 

. 5. Oriel College. 

Precincts, Rochester, 
SIlt, August 31st, 1870. 

I REGRET that absence from Oxford, and contmual 
employments at thIS place, to which your letters of August 
4th and 5th have been forwarded, have hitherto prel"ented 
my answering them. 

1. In reply to your letter of the 4th instant, I can only 
say that I should be happy to aid the ComIDlssioners in the 
prosecution of their inquiries if It were m my power; but 
I do not think that I have any facts or suggestIons to lay 
before them-none at all With regard to OrIel College. 

In the UllIversl£Y there_was a senSIbly decreasmg atten
dance upon lectures m phYSical SClence during many years 
after the alteratIons m the publJc examinatIOns m 1801 and 
1807, and thIS notWIthstandmg endeavours on the part of 
the UniversIty authonties to correct the tendency. 

But subsequently to tb.e passIng a new examinatIOn 
statute in 1850, which established a distInct school in 
natural SCIence, the attentIon of the junior students to this 
department of study has greatly increased, and is, I believe, 
mcreasmg. 

2. WIth respect to the return desired in your letttlr of 
the 5th mstant, I do not find that more than two of the 
junior members of thIS College were attending classes in 
natural science dunng the academical year from October 
1869 to July 1870. 

3. And to your previous question in June last, what 
sums derived from endowments or from parliamentary 
grants are applied to the advancement of science, or to 
scientific instruction, in Oriel College, I have only to reply 
that we have no sums of the kind to be applied to these 
purposes. 

Bl1t, perhaps, I may add, for the information of the Com
mISSlOlleT', that, as Provost of OrIel College, I am a co
trustee WIth the VICe-Chancellor of Oxford of a sum 
(orlginally l,OOOl., but now, by accumulatIOns m former 
years, increased to 3,200l , in the three per cent. consolidated 
annuities), bequeathed by Lord Leigh, a former member of 
thiS College, for the purchase of instruments for the use of 
the Professor of Experimental Philosophy in the UniverSIty 
of Oxford, and the annual interest of this sum is so 
applied. But this fund has no reference to the advance
ment of science in Oriel College itself. 

I am, Sir, your faithful servant, 
EDWARD HAWKINS, 

J. Norman Lockyer, Esq., Provost of Oriel. 
Secretary, &c. 

6. The Queen's College. 
[See p. 11.] 

7. New College. 
New College, Oxford, 

SIR, . November 4th, 1870. 
IN reply to the inquiry made m YOUl letter of the 

5th of August last, on the part of the "Aid to Scicnce" 
CommilJsion, I beg leave to state that no lectures on sCience 
are given in this College, but that we make arrangement. 
for any students in those subjects to attend the lectures, 
work in the laboratory, &c., at the University museum: 
and that the number, therefore, of such students Will be in
cluded in the returns made from thence. I am not awure 
that I can asSist the CommISsioners in their inquu-y by 
further information. 

I have the honour to be, SIl, 
Yours obediently, 

J. E. SEWELL, 'Varden. 

8. Lincoln College. 
Lincoln College, Oxford, 

Sm, August 6th, 1870. 
I HAVE to acknowledge your communicatIon of date 

5 August. I beg to say, in reply, that I am prepared to be 
exammed by the Aid to Science Commission in-Novembet 
or December, or whenever summoned. 

I am yours obediently, 
MARK PATTISON. 

9. All Souls' College. 
20, Dean's Yard, Westminster, 

SIR, August 17th, 1870. 
I AM not aware that I have any suggestions as to 

the promotion of the study of science 1D Oxford to lay 
before the CommissIOners With regard to All Souls' College, 
but I shall be happy to attend and give eVIdence in No
vember or December next, if it is thought such attendance 
can be of any use. 

I have the honour to be, Sir, 
Your faithful servant, 

F. K. LEIGHTON, 
Warden of All Souls' College, Oxford. 

10. Magdalen College. 
SCIENTIFIC INSTRUCTION, &c. 

THERE was no s}>ecial endowment under the original 
foundation of the College for the promotion of natural 
SCience, except that there is mention in the statutes of flo 
prrelector who might lecture either in divlDity or natural 
philosophy at the discretIOn of the College officers. 

But under the ordmance of 1857 certain fellowships, 
demyships, and. exhIbitIOns were set apart for the encou
ragement of the sCIence of phYSIcal study, and four profes
sorships instItuted, viz., one In moral philosophy, one in 
chemIStry, one in geology, one in phYSIcal geography. Of 
these, two, viz., the professorships In moral philosophy and 
chemIstry, have been already established, and theremalDder 
will be so as soon as the funds necessary for the purpose 
have accrued. 

The payments, therefore, at present made by the College 
on behalf of natural sCience are as follow :-

1. Chemistry professor, at per annum - £600 
5. Demies at 75i. each per annum 375 
1. Exhibitioner 75 
1. Fellowship 230 

£1,2811 
And as funds accrue, two more professorships, as stated 

above, at a salary of 6001. each per annum, and three more 
fellowships, with an increased number of exhibitIons, Will be 
added, makmg, with the sums A.Iready stated, a total of 
.3,2801. lOs. per annum devoted to the ad, aneement of 
physical sCIence. 

ThIS, It should be mentioned, is entirely exclusive of the 
same number of fellowshIps, demyshlps, and exhIbItIOns, 
asSigned to mathematics. 

The demyships and exhibitions are open to any person 
under 20 years of age, without any restnctions as to place 
of birth or education. 

The fellowshIps are open to any person who has passed 
the examinations necessary for the B.A. degree 1D the 
universities of Oxford and Cambridge. The holders of 
fellowships in natural science are flot required to take holy 
orders. .• 

In addition to this, the College maintams a tutor In 
natural sClenl:e, who 18 placed on the same footlllg as the 
classical and other tut01S of the College, also flo labora~ry 
with an efficient curator, and a hbrary for the use of Its 
natural science students. A sum of at least 250/. per 
v,nnum is reqUIred for these objects, of whIch about 301. per 
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annum is provided by the interest on 1,0001. stock, be
queathed by the late Dr. Daubeny towards the maintenance 
of the curator, which sum of 1,0001. is the only oNglnal 
cndowment granted or bequeathed for the promotion of 
the study of natural science III this College. 

N OTE.-The number and ability of competitors for the 
natural science demyshlps is found to fluctuate very much 
from year to year, and, in this respect, to show a marked 
nt/rerence from the demyships in classICS and mathematICS. 
The removal of the limitation as to age would doubtless III 
Bome degree obviate thiS, and, so far as the College is con
cerned, be an advantage; but, on the othel' hand, might 
tend to discourage candidates from the public and other 
schools, who would be unwillmg to come forward with the 
knowledge that they might have to compete with persolls 
much older than themselves. 

FREDERIC BULLEY. 
Magdalen College. PreSident. 

November 4th, 1870. 

DEMYSHIPS IN NATURAL SCIENCE. 

IN conducting the examination, questions will he put 
relatmg to general physics, to chemiStry, and to physIOlogy; 
but a clear and elCact knowledge of the prinetples of anyone 
of the abooe-mentzoned sciences will be preferred to a more 
general and less accurate acquaintance WIth more than one. 

Candidates have also to satisfy the electors of their 
alllhty to pass the ordinary classical examinations required 
by the Umversity, and for this purpose will have: 

II. To translate a passage of English prose IlltO Latin. 
/1. To brmg up for examination-

One Greek author, or "a portion, such as five 
books of Homer, or two Greek plays, or any other 
eqUivalent. 

One Latlll author, or a portion, such as the 
GeorglCs, or five books of the lEneid of Virgil, 
01' three books of the Odes, and the De Arte 
Poetica of Horace, or any other equivalent. 

'Y. To answer questions in Greek and LatIn grammar. 
Very superior excellence, however, in natural sCience 

Will be allowed to compensate for any defiCIency WhICh 
candIdates may have shown in the claSSical part of the 
examinatIOn. 

The stipend of the above demyships is 75l. per annum, 
inclusive of all allowances; but there are tenable with them 
certam College exhibitions, which raise their annual value 
on an average to about 83l. They are tenable for five 
years. 

No one will be admitted as a candidate who shall have 
attained the age of 20 years. 

CandIdates Will be requh'ed to bring with them a cer
tIficate of birth and baptism, With testimonials of good 
conduct and character, extendmg over a period of at least 
three years, from the head master of th~lr school, or from 
the private tutor With whom they may have been readmg. 

No entrance fees or caution money are required by the 
CDllege. The univerSity fees payable on matrICulatIOn 
amount to 21. lOs. 

11. Brasenose College. 
Brasenose College, Oxford, 

Sm, October 2nd, 1870. 
I BEG to acknowledge the receipt of your letter of 

August 4th, in which, on behalf of the .. AId to SCience 
CommiSSIOn," you inquire whether I have any facts or 
suggestIOns to commUnIcate respectmg Brasenose College, 
and whether I should be prepared to give attendance on 
the CommIssion in November or December next. 

I have elsewhere stated, in commuDication.Wlth the Com
miSSioners, that no speCial prOVision exists in Brasenose 
College for the study of phYSIcal science. 

The comparatlVely few members who pursue that study, 
work, and for the most part very diligently, in the Umver
sity museum, either With a view to the B. A. degree, or With 
ulterior profeSSIOnal objects. 

I do not thmk that there exists, at present, among our 
members much taste for science for its own sake, and there 
IS no sufficient demand on the College to require the estab
hshment of a laboratory, without whICh, I suppose, lectures 
would be very unattractive, and of little use. " 

If a demand arose, which possible changes in the scheme 
of UnIversity examinations may promot,e, I should feel diS
posed to recommend a combmatIon With other colleges to 
supply a common want. (We have already.arranged with 
some other colleges for combined lectures in certain other 
subjects of lDstructlOn.) 

A separate establishment in each college, except the very 
largest, would seem, unless under greatly altered circum
stances, to be a waste of power. 

Feeling that the study of physical science is not in a 
satisfactory p081i4nn, I could not decline personally to wail; 
on the Commission, if I had reason to suppose that my 
evidence could be useful. 

I should, however, very much prefer to reply with delibe
ration, on paperj9to any inqUiry which the Commissioners 
may thmk It convenient to make. 

I have the honcur to be, Sir. 
Your faithful servant, 

The Secretary, E. H. CRADOCK. 
Aid to SCience Commissiou. Principal. 

12. Corpus Christi College. 
Corpus ChriSti College, Oxford, 

Sm, August 9th, 1870. 
IN reply to lour inquiry of the 4th inst., I beg to 

say, that although am qUite Willing to:asSlSt the Com
miSSioners in the prosecutIOn of their inqUiry, I have no 
f.icts or suggestIOns on the subject whICh I wish to lay 
before them. 

I have the honour to be 
Your obedient servant, 

JAMES NORRIS, 
PreSident of C. C. C. 

J. N. I.ockyer, Esq., 
Secretlll'3, &c. 

13. Christ Church College. 
Penmorfa, Llandudno, 

SIR, August 5th, 1870. 
I HAVE prepared a paper [see p. 11J stating In full 

what we have done at Cnrist Church, Oxford, for the study 
of scientific subjects and mstructlOn to be given therem. 
You Will have a corrected proof, I hope, on Monday. If my 

• viva voce eVidence IS required In November or December 
next, I shall be ready to give It, but I should be glad to be 
'informed on what POlllts 1 am lIkely to be exanuned. 

I am your obedient servant, 
H. G. LIDDELL, 

Dean of Christ Church. 
To the Secretary of the Science Commission. 

14. Trimty College. 
[See p. 13.] 

15. St. John's College. 
[No answer received.] 

16. Jesus College. 
[No answer received.] 

17. Wadham College. 
Wadham College, Oxford,.. 

SIR, August 6th, 1870. 
I HAVE the honour to acknowledge the receipt of 

the Royal Commission transmitted by the direction ot the 
Duke of DevonshIre, Chairman, and 1 beg to assure you, 
for the mformatlOn of the CommiSSIOners, that I shall 
readily attend to their summons at Oxford, and offer such 
eVidence as a very long reSidence In the Unlvel'sity and 
som? mterest m the matter of their inqUiry may qualify me 
to gIve. 

I have the honour to be, Sir, 
Your faithful servant, 

J. Norman Lockyer, Esq. B. P. SYMONS. 

Wadham College, Oxford, 
Sm, Novembel' 1870. 

I AM concerned to say that l'hysical mfirmities, of 
age mainly, Will, I fear, preclude my personal attendance on 
the CommiSSioners. Of this (my own College), to..which 
you more immediately direct my attentIOn, I am not aware 
that anything especial, beyond our actual practice, IS ealled 
for. "SCientIfic mstructlOn" is prOVided for students of 
the College III the several branches recognised In the schools 
of the U mversity. Nor has" science" failed to receive, in 
thiS College, Its portion of patronage. Our " scholarslups " 
are always avowedly open to candidates whose pretensions 
rest on profiCiency In "sCience;" and, from time to time, 
our electIon of a scholar IS determined exclusively by his 
scientific aftainments. Further, at the last electIOn of a 
"fellow," we went so far as to hmit, by public announce_ 
ment, the examinatIOn of candidates to matters exclUSively 
SCientific. More than this, in favour of " sCience," neither 
the actual state of the UnIVerSity, nor the preference likely 
to be given by young men to such studies, would, I tlunl!:. 
warrant. Inducements in this direction exist at present fully 
in proportion to the number of willing student!; and any 
attempt to force the study on unWl~g, could not fail to 
interfere '\'I ith the legitimate clauns of a. " liberal education." 

4N3 
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.. Instruction" and "educatIon" are two very difFerent 
things, and it is of as much, perhaps m*. importance to 
have the mind well dlsclphned than even abundantly stored. 
" InstructIon" may he earned to an extent to endanger the 
great and main purpose of "education." 

To any questIOns the CommIssIoners m~fY be pleased to 
put to me, I WIll readIly brmg the best cODSlderatlon that 
the experIenoe of 20 years as public tutor. and nearly 40 as 
Head of the College, WIth a deep Interest always lD the 
subject matter of those offices, may have enabled me to 
gIve. 

I have the honour to be, SIr, 
Yout faathful servant, 

B. P SYMONS, 
Warden of Wadham College. 

To Secretary of the 
Commission on Soientlfic Instruction 

\ 
18. Pembroke College. 

Pembroke College, Oxford, 
SJR, AUf{ust 16th, 1870. 

IN reply to your letter of the 4th lDst., I beg to state 
that I have no suggestIOn WIth respect to thiS College to 
lay before Her MaJesty's CommiSSioners, and that I have 
no fact to add to that whIch I have already commuDlcated, 
VIZ, that we have a medIcal fellowship lD the electIOn to 
which proficiency in natural sCience will, in all probabilIty, 
be always taken mto account. 

If, under these circumstances, the CommIssioners shOlIld 
think proper to summon me, I shall be prepared to attend 
to give eVIdence m November or December next. 

I have the honour to be, SIr, 
Your obedient servant, 

E. EVANS, Master. 
J. Norman Lockyer, Esq., 

Secretary to H.M. Aid ~to SCience Commission. 

19. Worcester College. 

5, Hall Bank, Buxton, 
SIR, August 8th, 1870. 

I HAVE no facts or suggestIOns to lay before the 
CommISSIOners of the AId to SCience COlDIDlsslOn. But, of 
course, I shall feel It my duty to attend them In November 
or December next, If reqUIred. 

I may be permitted to state that it would be more con
vement to me to appear before the Commissioners m 
November thaum December. 

I am, Sir, 
Your obedient servant, 

R. L. COTTON, 
Provost of W oraester College. 

J. Norman Lockyer, Esq. _ 

lIALLS. 

1. St. Mary Hall. 
[No answer received.] 

2. Magdalen Hall. 
SIR, Cneff, September 19th 1870 
. IN answer to the inqUIrIes of the Royal, Com~8-

SlOllera, I beg to state that only thhe students of M dalen 
Hall attended." classes in which science was taught~ with 
It VIew to paSSIng a pubhc examInatIon therfln, 1D the years 
1869-1870. . 

It is not In my power to say how many more may have 
at~ended lectures in geology and other branches of BClence 
m~re or le8s popular. for general improvement or othe~ 
obJects. 

I shall be. qUite read! to give eVidence on all subjects 
conn~~~ed With Magdalen Hall" in N ovemb~r or December 
next, if the CommISSIOners should wish me to do so. 

I am Sir 
Your obedient servant, 

R. MICHELL, D.D. 
Principal of Magdalen Hall. 

J. Norman Lockyer, Esq, 
Serretary to the Aid to Science Commission. 

3. New Inn Hall. 
[No answer received.] 

4. St. Alban Hall. 
St. Alban Hall, Oxford, 

SIn, August 25th. 
IN reply to your printed letter of the 19th th" 

rel)eipt of whICh was delayed by my absence fTom ho~e I 
bcg to say that I have no facts or suggestlO1l8 to lay bef~re 
line CommiSSIOners respecting St. Alban Hall. 

I am, SIr, 
Your obedient servant, 

J. Norman Lockyer, Esq. W. C. SALTER. 

5. St. Edmund Hall. 
St. Edmund Hall, Oxon, 

SIR, August 22nd, 1870. 
IN reply to your inquiries on behalf of the' Aid to 

Science Commission, I beg to state that DO students at 
St. Edmund Hall attended classes In sCience dunng the 
years 1869-70. I have no facts or suggestions to lay 
before the Commissioners on the subject, and I presume, 
therefore, there would be no object in my attendlOg to gIve 
eVIdence before them. . 

I remain, Sir, 
Yours faithfully, 

E. MOORE, 
PrIncipal of St. Edmund Hall, Oxford. 

To the Secretary, Aid to Science Commission. 

III. Heads of Colleges in the llniversit!l of Cambridge asked to give evidence. 

On the 13th December, 1870, the following some
what similar letter was addressed to the Heads of 
Colleges at Cambridge :-

Aid to SCience CommISSIOn, 
6, Old Palace Yard, 

Westmmster, S.W., 
13th December 1870. 

I AM dIrected by the Duke of Devonshire, the Chall'I1lan 
of this CommISSion, to transmIt to you the accompanYIng 
copy of the Royal CommiSSIOn under the authonty of 
whICh the Commissioners are conducting theIr mquIries, 
and to mform you that they have reached that stage of the 
proceedIngs at which It would be convenient that the evi
dence of the Heads of the Colleges at CambrIdge should be 
tal~en, on the subjects of their mqUlry generally, alld 
espeCIally as to whether they are under any legIslative 
Ihsability WIth regard to the appropriatIOn of theIr funds. 

In order that arrangements may be made for takmg 
such eVidence immedlatelv after the recess, I am dIrected 
to enquire whether y9"'. have any facts' or suggestlOmr to 
l,,-y before tM Commissioners With regard to 

College; and to ask If you would be prepared to aid the 
Commissioners m the prosecution of theIr Inquiry by 
attendmg to gIVe evidence in the early part. of }<'ebruary 
next? 

I have the honour to be 
Your obedIent servant, 

J. NORMAN LOCKYER, 
Secretary. 

The following replies were reeeh'ed r-

1. St. Peter'~ College. 

St. Peter's College, Cambridge, 
SIR, January 23, 1871. 

IN reply to your CIrcular letter of 13th Decem her 
18iO, I beg to state, after consultlOg the Fellows, that I am 
not aware of any facts. or suggestIOns, WIth regard to St. 
Peter's College, to lay hefore the COmmisSlOnE:re OD 

SCIentmc InstructIOn and the Advancement of SCIence. 
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The Master and Fellows bave already answered some 
questIOns emanatmg from the Commissioners, and they 
are ready and anxious to give any furtber mformation m 
their power. ~ 

As regards my individual wJlhngnes8 to give eVidence 
before the ComIDIssloners, I shall be most happy to do 80 
if called upon, but I fear that I can add nothmg to the in. 
formatIOn which must have been already given to the Com
missIOners. 

~ S' I am, Ir, 
Your most obedient servant, 

H. W. COOKSON. 

J. Norman Lockyer, Esq., 
Secretary to the Aid to SCience Commission. 

2. Clare College. 

Clare College, Cambridge, 
SIR, December 14, 1870. 

I HAVE the honour to acknowledge the due receipt 
01' your letter of yesterday, addressed to me in the name of 
the Aid to SCience CommISSion, together with the accom
panying copy of the Royal Commission, under the autho
nty of whICh the CommisslOners are conducting their 
inqUiries. 

In reply to the question which. you put to me, I have to 
say that, although I have not at present in my mind any 
facts or suggestIons which I am desh-olIs of laying before 
the ComIDIssioners with regard to this College, I shall be 
prepared, as far as I may be able, to aid the CommisslOners 
m the prosecution of their inqUiry, by attendmg to glVe 
eVidence in the early part of Febmary next, If such should 
be the desire of the Commissioners. 

I have the honour to be, Sir, 
Your obedient servant, 

E. ATKINSON, 
Master of Clare College. 

J. Norman Lockyer, Esq., 
, Secretary of the Aid to Science Commission. 

3. Pembroke College. 

Pembroke College, Cambridge, 
SIR, Dec. 16, 1870. 

IN reply to your letter of the 13th inst., I beg to say 
that I am not aware that I have any facts or suggestions to 
lay before the Commissioners with regard to Pembroke 
College;, but that I shall be most happy to aid them in the 
prosecution of their mquiry to tbe best of my power, by 
attendmg to give eVidence in the early part of February 
next, or in any other way which they may suggest. 

I have the honour to be, Sir, 
Your most Dberuent servant, 

J. POWER. 
J. Norman Lockyer. Esq. 

4. Gonville and Caius College. 

Caius Lodge, Cambridge, 
SIR, Dec.J7.1870. 

I FEAR I shall not be able to add much to the infor
mation already laid before the <C Aid to Science Commis
sion", in my last letter. [See p. 1"5.] But I can have no 
objection to attending before the CommisslOners and answer
ing, as far as I am able, any inqulrles they may think likely 
to promote the objects they have In view. 

I am, Sir, 
Your obedient servant, 

, EDWIN GUEST. 

5. 'T?init?J Hall. 
Trinity Hall Lodge, Cambridge, 

SIR, Dec. 30, 1870. 
AT a meeting of the Governing Body of Trinity Hall 

on SatJirday last, I called their attentIOn to your letter to 
me of the 13th instant. 

In reply to it I have to inform you that by tbe statutes 
(1860) of this College, it is enabled to make contributions, 
out of its income, for providmg additional means of inst
ruction for the advancement of religion and learning either 
in the College or the UniverSity of Cambridge, but not 
elsewhere. 

In December 1869, a Report of a SyndICate was made, 
proposing various plans for increasmg, by contrlbutlOns 
from the Colleges, the income of the Uruverslty for tbe 
purpose of extended instmction in physical science and 
other subjects. _ 

ThiS College expressed its willmgness to adopt the plan 
No.1:. that IS, to contnbute 3 per cent. of what is termed 
its .. distnbutable mcome," namely, the amount of tbe 
stipends of the Masters, Fellows, Bursar, and other officers, 
prOVided the otber Colleges were Willing to make a corres
pondmg contrlblltion. From want of unanimity amongst 
the Colleges none of the plans of the Syndicate were 
adopted. -

The goveming body of this College think it desirable and 
eqUitable that the Income of the Uruverslty for the above 
purposes should be increased by contributIons from the 
Colleges. 

The Revd. Henry Latbam, SeDlor Tutor of Tnruty Hall, 
has given much attentlOll to tbe obJects of inqUiry referred 
to by you, and he wJlI g~adly attend upon the Commis
sioners, and state his views on the subject: IDlne would not 
further assist tbe Commissioners. and attendance on them 
in February would be mconvebient to me. 

I am your obedient servant, 
, - T. C. GELDART, 

To J. N. Lockyer, Esq., 
Secretary. 

6. Corpus Christi College. 

Master. 

Corpus Christi College, Cambridge, 
SIR, 16th January 1871. 

I BEG to send you, for the use of the Duke of 
Devonshire and the other CommiSSioners, a copy of the 
Statutes of thiS College. 

There does not appear to be anythIng in the Statutes 
I< de qualItatIbus sOClorum et scholariuIn " to prevent pro
fiCIency lD sCience from being taken mto account in the 
electIon to schOlarships and fellowsblps. 

I shall be happy, with the aId of the Tutors and other 
Fellows of my College, to answer on paper any questlOns 
which the CommiSSioners may have to ask; but I have no 
facts or suggestions to lay before the Commissioners With 
regard to sCientrlic instruction; nor do I think that I could 
give orally any infonnatIon that would be of service to 
them, 

I am, Sir, 
Your obed. sern., 

J. PULLING, 
Master. 

7. King's College. 

King's College, Cambridge, 
SIR December 26, 1870. 

I HA VB received your letter of the 13th instant, 
wntten ·under. the directIOn of the Duke of Devonshire, 
Chairman of the Aid to SCience CommisslOn, and With it 
a copy of the Royal Commission, under the authority 
of which the ComIDlsswners are conducti!1g their In

quirIes. 
To take the last part of your fetter first, I may say for 

myself, personally, tbat I have no deSire to attend for the 
purpose of giVIng eVidence to the COIDIDlssloners In prose
cution of their mquirIes; but If it should be thought by 
them that I could, from my long conneXIOn With the two 
Colleges of Kmg Henry VI. afford any useful or desll'able 
informatlOn, I shall be ready to attend at the CommisSioners' 
call on some day after t4e early part of February next. I 
have consulted. some semor and offiCial members of the 
College, wi~h a View of collectmg facts or suggestions to be 
l&ld before the CommisslOners With regard to King's Col
lege. The following IS a short statement, as the result of 
J,Ily inquiry :- . . . 

In answer to the questlOn whether this College-IS under 
any legIslative disability with regard to tbe appl'opnation 
of Its funds, I feel it light to state that, by the present 
Statutes of the College, which came into operatIon m April 
1861, we are bound to establish, With a due regard to vested 
interests and the period at which the new Statutes sha.Il 
come fully into operatlOn, 24 scholarships "appropriated 
to scholars of the College of King Ilenry SIXth at Eton," 
and 24 open scholarsblps. 

Up to the present; tIme, only 21 of the Eton scholarships 
have been established, and the entIre "number of twenty
" four Eton scholarships must be completed before any 
" open scholarships are established." 

The College, however, has not been insenSible to the pro
pnety of promotIng" scientific mstructlOn and the advance
ment of science." 

At the general meetmg of the goveming body in N ovem
ber last it was agreed tha.t the whole I~me, now a.mountmg 
to 881. per annum, arismg from land and funds bequeathed 
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by a. former Fe~ow of the VolIege, one Edmund Vintner, 
Doctor in PhysIc, 1685, and directed to be equally divided 
amongst the 50 J UDlor Fellows and Scholars of the College, 
should be appropriated to form a "Vmtner" exhibition, to 
be awarded for proficiency in natural science. Steps have 
been already taken for obtammg the sanctwn of the Court 
of Chancery to a scheme giving eH'ect to such dispOSition of 
Dr. Vintner's legacy. 

I have the honour to be, Sir, 
Yours very faithfully, 

RICHD. OKES, 
Provost. 

J. Norman Lockyer, Esq., 
Secretary, &c. 

R. Queen's CollefJe. 
[No answer received.] 

\ ~ 
9. St. Catharine's CollefJe. 

St. Cathal'ine'a Lodge, Cambridge, 
SIR, 18 December 1870. 

I HAVE the honor to acknowledge your letter of the 
13th inst., p.nd, In reply, I beg to state that I have no special 
facts to lay before the CommiSSIOners With regard to St. 
Catharme's; but that I am prepared to aid the Commis
sioners in the prosecutIOn of their inquiry by attendmg to 
give eVidence in the early part of February next. 

I shall be obliged If you will fumilih me with some m
formation as to the course the inqutry may take, in order 
that I may be the better able to give the Comlmssloners 
such information as they may require. 

I have the honour to be, Sir, 
Your obedient servant, 

C.'K. ROBINSON. 
The Secretary, Aid to Science Commission. 

10. Jesus College. 
Jesus College, 

SIR, 14 Dec. 1870. 
IN reply to your letter of yesterday, I have the 

honor to state, for the information of the Duke of Devon
shire, that I have no "facts nor suggestions respecting 
Jesus College to lay before the Commissioners," of whom 
his Grace IS Chairman; and that I should not be able to 
lend any" aid to the CommiSSioners in the prosecution of 
their mquiry" by personally attendiI'f{ on them early in 
February, or at any other time. 

I have the honour to be, Su, 
Your obedient ~ervant, 

J. N. Lockyer, Esq., 
Secretary, &0. 

G. E. CORRIE, 
Master of Jeshs College. 

---. 
11. Christ's College. 

Christ's College, Cambridge, 
SIR, 4th January 1871. 

I HAVE had the honour of receiving your letter of 
December 13th, In which you inform me that the Aid to 
Science Commissioners have reached that stage of their 
proceedmgs at which It would be convenient that the evi
dence of the Heads of the Colleges at Cambridge should be 
taken on the subjects of the Inquiry generally, and es
peclallyas to whether the Colleges are under any legislative 
disability With regard to the appropriatIOn of their funds; 
and you Inquire whether I have any facts or suggestions to 
lay before the CommissIOners With. regard to thiS College; 
and whether I should be prepared to aid the Commissioners 
in the prosecution of theIr inqutry, by attendIng to give 
evidence In the early part of February next. 

I shall be most ready to aid the Commissioners in the 
llrosecutlon of their mqutry In any way that I pOSSibly can. 

I do not conceIVe that thiS College is under any legisla
tive disabilIty In regard to glVmg speCial encouragement to 
Natural SCience. 

I am afraid that I shall not have man! facts or sugges
tions to lay before the CommissIOners; but, if they desire 
it, I shall be most happy to attend them in February for 
the purpose of giVIng eVidence. 

I have the honour to be, Sir, 
Your faithful servant, 

JAMES CARTMELL, 
Master of ChriSt's College. 

J. Norman Lockyer, Esq., ' 
Secretary, 4Jt:l to Science Commission. 

12. St. John', College. 

SIR, 
St. John's Lodge, Cllmbridjle. 

• 15 December 18iO. 
ALTHbUGH I have no special facts which I dcsU'e to 

Jay before your Commissioners, yet it will give me pleasure 
to attend them at any time that they mal Wish to Bce me. 
So far as I can see at prescnt, finy day In February, of wluch 
I have received Bome short notice, Will be conveDitnt to me. 

I beg to remain, Sir, 
Your obedient sel'vant, 

J. Norman Lockyer, Esq., 
Secretary, &c. 

W. H. llAT&BON. 

13. Magdalme College. 
Magdalene CoDege, 

SIR, Feb. 5, 11'171. 
IN reply to your communication of Dec. 13th, I beg 

to inform you that I have not any facts or suggestIOns to 
lay before the CommiSSioners With regard to Magdalene 
College. 

I am, Sir, 
The Secretary, Your obedient servant 

Aid to SCience Commission. L. NEVIL~B. 

14. '{rinity College. 
Trinity Lodge, Cambridge, 

SIR, Dec. 17th, 18iO. 
IN reply to your letter of tbe 13th inst., I beg to 811Y 

that I shall be happy to attend to glVe evidence betore the 
CommiSSioners for promotIng science, at such time In 
February next as mar be convenient. 

I a.m not aware that 1 have any facts relating to this 
College to communicate beyond that which I had tbe honor 
to mention to Her Majesty's Commisioners last autumn In 
reply to previous commUnications. (See p. (8.] 

The bar to our domg so much as we deSire in aidll\g 
the scientific teaching of the UnIversity, consists in the 
resistance successfully opposed by other Colleges to the 
UniverSity CommiSSion, in consequence of which they are 
not empowered by theIr Statutes to tax their revenues tor 
the purpose in questIOn. 

Meanwhile, as already stated, we have appointed, at con-' 
siderable expense, a Prallector In Physiology, and furnIshed 
him with a large sum for the purchase of mstruments. 

This gentleman has been lecturmg in the Umverslty 
Museum to all comers during the term just ended. 

I remaIn, Sir, 
Your obedient servant, 

J. N. Lockyer, Esq. W. H. 'l'1I0MPSON. 

15. Emmanuel College. 
Emmanuel College, 

SIR, Jan. 7, 1871. 
I AM desired by the Master of Emmanuel College to 

acknowledge your letter of the 13th ult., and to state that 
although hiS health would not allow him to attend to gIve 
evidence before the Commissioners, he would be willmg to 
aid the Commissioners by appointmg a " Locum-tenens" &0 
answer any inqUiry III pereon which the CommiSSIOners 
might trunk It deSirable to make respectIng Emmanuel 
College, m furtherance of the objects of the" Aid to SCience 
CommISSion," 

I am, Sir, 
Your obedient servant, 

GEORGE PHEAR, 
To J. Norman Lockyer, Esq. 'futor of K. C. 

16. Sidney Sussex College. 
Sidney Sussex College, Cambridge, 

SIR, 14th Decr., 1870. 
I lIAVE the bonour to acknowledge the receipt oC 

your letter of the 13th inst., and to state in reply that I 
have no particular facts or suggestIons to lay before the 
CommiSSIOners with regard to Sidney Sussex College 
beyond those whulh I communicated on the 14th June last, 
[See p. 19.] • 

I shall, of course, be ready to attend the summons of 
the CommiSSIOners, and to give them every informatIOn in 
mypowcr. 

I have the honour to be, Sir, 
Your obedt. servant, 

ROBT. PHELPS, 
Master of Sidney Sussex College. 

J7. Downing College. 
[No answer received.] 
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IV.-Injormation respecting Fellowships at tke several Colleges in the Universities of .Oxford a~d 
Camhridge. 

, . . 

The following Letter, asking for information respecting the Fellowships at the several Colleges at Oxford and 
Cambridge, was sent to the Heads of the Colleges on the 31st of March 1871. 

ROYAL COMMISSION ON SCIENTIFIC INSTRUCTION. AND' THE ADV'l\NCEMENT OF SCIENCE. 

6, Old Palace Yard, S.W., March 31,1871. IV. A return of the number of fellowships held at the 
I AM directed to communicate to you the following present time-

resolution, passed by thIS Commission, and to request that 
you will be so good as to furnish the return required :

Resolved-
That each College be requested to give a return, stating

I. 1'he whole number of Its fellowships. 
II. The date at which its Statutes, as altered by the 

late UniverSIty Commission, came into force, and 
the, number of fellowships filled up since that 
date, diVIded into two classes :-

(,.) The number awarded by the result of a 
competItive fellowshIp examination. 

(ii.) The number awarded for dIstInction in. 
Umversity examinations, or other proof 
ofment. 

III. The number of fellowships awarded during the 
same period for excellence in the subjects ..... 

(i.) of Classics; 
(li.) of Mathematics; 
(ili.) of Law and Modern History, or Moral 

SCIence; 
(lV.) of Natural Science. 

N.B.-In case of e:»cellence in more than one of the 
subjects, the fellowship is to be reckoned _under that 
which is presumed more especially to have influenced" 
the electors. 

26060. 

(i.)' by non.resldents; 
(ll.) by residents engaged In th~ educational 

work of the College, or of the Uni~ 
versity; 

(.ii.) by residents holding some College 01' 
UniverSIty office not educational; 

(IV.) by residents not b~longing to the classes 
ii. and IIi. 

I have the honour to be 
Your obewent servant, 

J. NORMAN LOCKYER, 
Secretary. 

From the answers returned, the following tabular 
statement has been drawn up; and some further particu
lars (which could not be included in this table) follow, 
respecting the FellowshIps at the Colleges marked with a. 
star (*). 

It should be added, that the few particulars given in the 
table respectmg the FellowshIps at Jesus College, Cam
bridge, have been taken from the Cambridge Calendar, the 
Master of that College not feeling himself" at liberty to 
comply with the request of the Commisslon." 
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RETURN of the NUMlJER of FELLOWSHIPS at the sever:' lr 
Oxford • 

1/ 

I----------~--------~~----~--------------------------~------~. 
II. The Date at whIch its Statutes, B8 Blte?ed by the late UnivePlllty Commullilon earne 1,,1.0 I 

fGl'C6. Bnd the Number of PellowSh'C" filled up Imce that Date, • 

COLLEGII. 

1. Umverstty. 

2. BaJlIol • 

3. Merton-

4. Exeter*· \ 

6. Oriel • 

6. Queen',

'1.New • 

8. Linooln.-

9. All Souls' 

10. Magdalen 

lL Brasenose* • 

12. Corpus Christ,· 

13. Chnst Church • 

14. Trinity • • 

15. St. ;rohn's 

16. ;resus· • 

17. Wadba.m* • 

18 Pembroke* • 

19. W Grcester* • 

1. The whole Number Gf Its 
Fellowshlps. 

• diVIded mto Two IB80es .- , 

• Twenty.tour; one vacant • 

• Fifteen; including a ProbatIoner June 27,1856 
Fellowslup. 

• Seventeen • • MlIJ'()h 28. 1857 • 

• Twenty • ;r anuary 9, 1858 

• Thirtv-elght. By _ an Ordinance March Ill, 1857 
of the 24th of March 1871. the 
number IS to be reduced to 
30. 118 soon. lIS the interests 
of the Oollege, as a place of 
educatIon, WIll pe1'llllt. 

• Twelve t but two are kept vacant, 1855· 
and tnell'proeeeds apphed to 
educat10nal purpose,!! under the 
proVISIons of the OItatUtes of 
1855. 

• ThIrty; and, at present, two Ap1'l11857 • 
~'!.y'~~erary Fellowsh,ps 

• Thirty (one Fellowship vo.cant) • April 1858 • 

• At present • • • • IS 1857' 
Suspended for a short time 9 

16 
(One va.cant ) 

• NOf'ee.rn. 

• Seventeen. 

• Eleven • 

• Seven 

• Twenty.four 

• EIght • 

• Seven 

• Twenty 

• No f'.turn 

• One • 

• None • 

• One (a supemumerary FelloWllll1p).ro 
ferred, under § III or tl.e Coll<'1(e 0 ... 
nance, upon the RegIllB Praft.oar 
Modem HlOtory. 

• None • 

. 
" 

• One, elected WIthout any oompet.t. ! 
exammatlOn.88 hOlng _mently qlla \ 
fied for the offioe of tutor. umlor tI I 
powers of an adwtJon to the 21.t rloll I 
of the Ordmance approved by ner M , 
Jesty. Apnl 29. 1869. 

II 
• One by nomInation of visitor. In lI'ho ' 

patronage It lO. 

• None Can be admItted lIS cRnd"\aWo f. 
an All Souls' Pellowslnp, who have n 
eIther gamed a fil'8t Cla8I1, or ohtolll~ I 
a pnze or ScholarsilJp open to tho Un 
.arslty. 

None· • • • • I • Thirteen. bemg tho whole 
number awarded SlDce 
the p .... mg of thO 0r
dinance. 

• Nine· • Nono • 

• NODe • • Twenty; of which one Is attached 
by Statute to the Professorsh1p 
of Latin LIterature, and one to 
tha.t of J unsprudence. Three 
are vacant, of whIch one 18 
advertlSed for oompetJ.tron as a 
If SCIence U FellOWShIp. 

- On the old foundatIou 19 Semor 
Studentshlps ( FellowsbIps 111 
other Colleges). of whlch three 
are also on the new foundstJ.on. 
On the new foundatIOn. est .... 
bhshed under the Statutes 
frame4 by the Comm18Sloners, 

;ran. 9, 1858. The first Twenty 
electIon under the 

I 
• Two (from University d,.tinctlOn. antll 

teBt.momal. from Prof_. espcc""1~1 
for edUtlat.onal plU'p08ell). amended Statutee took 

place Dee. 17. 1859. 

• ~:ive, meluding one suspended 1857 • 

• Thirty (one Fellowslup bemg 1861. 
vacant). 

- Fourteen. In futI1re 13, when one Apnl 4, 1857 
FellowsbIp WIll have neen 00111· 
muted mto S!,ho1al'shlps. 

• Fourteen; oue having been sup
pressed by the late Univel'S1ty 
00DlDllOS10n, to augment the 
saJary of the Professor of ]lxpen

;runel867 • 

• Twelve • One • 

• Seven • One • 

• Nine. No fellowshIp has • 
been filled up WIthout 
exammatron. 

• FoUl' ; aU after pubbc -
advertUJelllCnt. 

mental Plu1osopby. 
• -Ten· • • • PartIaJIy in 1858, and com· Four 

pletely in 1861. 
• One (ou the ~d ot Unlve""t" d •• 

tJnctJon and WIefIlInesa to the Collel!") 

• Seventeen • • March 19. 1857. The first Four· 
electlou under the new 
ordinance took place 10 
18M. 
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COLLEGES in the UNIVERSITIES of OXFORD and CAMBRIDGE. 

Oxford. 
,-----------------------~---------------------.-------------------.,~-----------------------------, 

IlL The Number ot Fellowslups awarded during the same Period 
for Excellence m ~he SubJoots :- lV. A Return ot the Number of FellowshIps held at the present Tune:-

(n.) Bf Resident. 
() C (tt) Of 
• Of :assl~ Mat.hemat~cs. 

( .... ) Of La.w and Modern (w) Of 
HlStos'l.c~~~ral • N atUralSCl.ence 

( ... ) By Restdents I (w.) By Res.dents 
holdmg some College or not belongmg 

I[mverslty Olllce not to the 
EducatIonaL I ·Classes •• and .i •• 

(.) B enll"l!ed In the Educa-
Non-RestIents. tlOnal Work of the 

- College, or .f the 
UmverSlty. 

Twelve • One • • None • None. Sut • FlYe - None • None. 

No ,.ot';,.,. .' No retu.... • No retu,... • • No retu,... - No rBtum - No retum • NIJretum • No return. 
Fow·toen • Two • 

So .... tea. • Three-

• None 

• None, exclUSlvely, 
see note a. 

• One • 

but None-

Sut • • 011e (partlll • 
fur PI>y8W8.) 

• FOIlf- • None - One -

• Oue • • The subjects of examma-. • 
tlOn for the FellowsJups 

Soven '( C!as-' _ 
SW8 and1JluraJ 

Scr,enc6com
bUJod 1~ equa.{ 

have been mamiy thcse 

!:,~d~~::"~~ 
schools ot the Umver
Slty, but opportnmty 
has been given to (J&Il
didates to ofl'er them
selves for examinatIOn 
m law and modem Iu .. 
tory, and m phys.oal 
SCIence. 

Wo't.,"':. W1I3 ). None- • Twenty(LawandModer1O None
HUlto1'1/). 

Ten (j and.1i. Two • 
com/mwl). 

• (Papers on Law and 
Modem. H.story, or 
Moral SCience, are al
ways given in the 
eX8Jllllll>tIon, No.1.) 

SIX (Classlos 
and Moral 
Smence). 
So. note ... 

One (for M .... -
thematlos 
only). 

Two (for M .... 
thematIcs, 
Wlth a Paper 
on NatUra\ 
SClence)"S6 • 

One • 

SIX 
_. . ' 0:::t6.6. • One (Law and Modsrn None

HUIto1'1/). 

SIXteen (m- Two • 
rludllig also 
HIStory and 
Moral and 
Mental PJu· 
losopby). 

El~von (CI ... - One -
.. cs & Moral 
SCience). 

- FoUl" 

- Eight- • Ten • • Three - • Two. 

- Flve " • EIght, mclUSlve ot one 
who h ... a.lecturesJup 
m another college. 

One, the chaplam. elec
ted under the old 

-statutes. Under the 

One. 

• Ten - SI1 

• ElI!ht- • Nme 

• Thn-ty-one • J!'lve • 

- Six • • Two 

- Twenty-seven FoUl' • 
(but of these, 
lDost are re-
Sident 0cca-
Sionally for ~ 
a few !la.ys). 

• Seven, occa- Eleven
Slonal res1-
dents, five. 

- FoUl" • Eight. 

new statutes, the ..... 
vants of the college, 
young and old. are, 
specially m educa
tional matters, and 
otherwISe, p1aoed un
der the Chaplam's care 

- On~tt:reS11~;:~g: 
~ll'glll, Oxford. m the 

r~~:~~~".'h ~~~ 
College IS Rector. 

~ One • • - Two. 

• 

- One • One (bemg untIl 
March 31, 1M, 
a Probatu>n Fel
low). 

- One - One. 

- None - One. 

- Three • Three. 

- Ten - - • Ftve; w additIOn to 
the two held by the 
Professors (already 
ment.oned). 

• Two (of these Eleven. 
oneWllI v .... 
cate Ius stu· 
dentshIp 
WltJun the 
next twelve 
months). 

• SI1 • • FoUl' 

• One 

• One 

• FoUl'. (Of these 
two are preparlllg 
to give lectures 
in Oxford III 
October next.) 

- None. 

Five - • Two - - None, save only that some 
degree of competency .n 

None, except Fourteen 
so far ... 

- SIX - SIX 

• One • 

'l'ltreo (Clas- - -
SIOS" History, 
and l\loral 
Ph,losophy 
combllled). 

T:~~OO'l\l'~:t One • 
SCI"noo). _ 

Four (CI .... ics - • 
and Moral 
Sc.enoo). 

!~~e ~~b":t:~~~ft:f 
those who were chosen 
for profio.ency in Clas-
s'cs. -

mIXed M .... 
thematIcs 
mvolve an 

~~~':" 
oal Sc.ence. 

• Seven-

- One - • Seven· 

• One (Modern HiStory One (combmed FoUl' • 
comhmed w.th Classlos). With Mathe-

matIcs). 
Eleven 

• SIx. (Two of these -
are also engaged m 
College employment 
not edueational.) 

-Ftve· - -One 

• Three • • Three. 

- One, III Ius year 0 
probation. 

- One. 
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COLLEGE. 

1. st. Peter's 

11. Clare 

\ 
3. Pembroke • 

4. Gonv1l1e and CatUS 

5. Tr~lty Hall • 

'1. King's·. .' 
8. Queen's · 
O. St. Cathanne's 

10. Jesus . · 
11. Cbnst's' · 
12. St. J obo's 

18. lIIagdalone 

15. Emmanuel· • 

16. Sidney Sussex" 

17. DOWDmg 

ROYAL COHMISSION ON SCIENTIFIC INSTRUCTION, ETC. :-Al'PENDIX VI. 

Cambridge 

I. The whole Numb.!. of ils 
Fellowslupa. 

n. The Date at which its StetuteJbaa alt""ed by tbe late UDlvenity Cotnml8ll\on eame Into t 
force, and the Num er of Fellowship. filled up 11111" that Date, , 

divided mto TwoCI_..- • / 

(t.) The Numbel' awarded 
by the Result of a (II) The Numbel- awarded tor D,.tine I' 

Date. Competitive Fellowamp m Univeroltr Jbammallon .. or olbe ~' 

• Fourteen • August 27, 1860 

• Eip;hteen, includmg ono founded Apnll6, 1861 
about a year ago. (One FeUQw-
smp oacant.) 

• Thirteen; and one Bye-tellowslup. 
wmoh Will expIre With the pre
sent holder. (One Fellowsh.p 
oacant) / 

Apnl16, 1861 

• None 

• None 

• None 

ExammatlOn. Eroof of Merit. 
I 

· 1\ 

1 

• Seven· 

• Thirteen 

• Eight. and on,!! und •• p • now Statu&e, ~ 
great .clenlwo dJalmction. \ 

• ThIrty-two • • JllUe 30 and August 27. None 
1860; and Apnl 16, 

• Fifteen • 
1861. 

• Tlurteen. (Two oacant) • • 1860 

• Twelve • Apr1l1861 • 

• Fifty', to b. reduced to 46 by the 1861 
Yelb Statutes. 

· Fourteen · · · · June 30, 1860 

· ~me . · · · · lIIaylO,1860 

· . . · · · · 1862· . 

· Fifteen · · · · lIIay30,1860 

· 

· 
· 
· 

• Fifty-six (one Fe!Wwsll.p oacant) February 22nd,1860 

_ Five; to be increased to eight • 1860· 

_ SIXty (tllree FeUowsM:p8 "acant) June 26th, 1861 

• Twelve (FountZat.o1I FeIWwsh.ps) 1861· -
two vacant. 

• Nme· • 1860-

• Eight: two not filled up - October 24th, 1860 

• None 

• None 

• None • Seven • " 

· None · · · Soven. One Fellowship haa been awarde ; I 
to the Profeosor of ArabiC on account 

None 

blll mente Il.I a Semltlo Scholar. , ! 

· · · · Seven . · · · " 

· . · · · . . · · · • 

· None · · · Twenty-one · · · • 

Smce that date to the present tIme 611 vacant Fellowship. t,ay , 
been filled up at 11 several electIOn.. In each e .... there wu • 
com petltlv8 exammation, and l'e/<Rrd w"" aloo paid to d18tlnctlOn III 
Collegc and UnlVerBlty exammalloDs, aa well ... to other proof. 0 
ment. 

• None 

• Fifty-sIX • 

- None • 

- None • 
i 

- None 

• FIve 

• One, .".t1"",t e.ram.natum, (J .. dfOf' •• ~tJ 
;:::!,:I;erJ to tllII Un",er .. 11I "" CJ P"'.I 

• Seven - • • • • I 
• Four -I 
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• Cambridge . 
. , 

ill The Number of Fellowships awarded dunng the same Penod ... for Exeellence m the SubJeets .- IV. A. Return of the Nnmber of l'eliowshipslleJd at the present Tune :-

( .... ) or Law and Modem 
(II) Bf JteJdents ( ... ) lly Residents ( .. ,.) lly Restdents 

(n) Of (.,,) or (.) By engaged 1U the Edu_ 
( •. ) or ClaSllICS. RlBtory,OI' Moral tlonal Work of the holdmg some College 01' nGt belonglOg 

Mathematlcs. SCIence. N aturaiSClence Non-Residents. College, 01' of the Umveralty Office. not to t1ie 
Umveralt,. EducatlonaL C1aBses It. and .. i. 

'Ive · · Two · · Nono · · · None • - Seven. · Two · . - None; dIstlnct from Two, who &nI em· 
N B. Two othera take those .~ed in .... pIoyed m pnvate 

pnvate pupJls. but bot those. tUItIOn, and are 
mentIoned m 
N.B. ( ... ) 

Five. one of .EIght, one of None for excellence solely None, solely EIght. · FIve, includmg tho None · · · Four. Th .... are 
the Fellows tho Fcllows m these subJccts. tor excellence college dean. aU yonng Fellows, 
elected bemg elected bemg m NatlJral 

~=~.c:-also dlBtln- also d!stUl- SCIence. -
~hed m ~u.hed m 

oral Sci· atlJral SCI-
ence. enoo. . 

Three · SIX · · None · - - None. - Four • - SIX · · · One · · · One, engaged 88 
a pnvate tutor. 

Two • · ThU"teen · None · · · None· - Twenty-one - Nme · · Two · - None. 
I 

Two · · Five · - One to be Professor of . . -
PohtlCal Economy. 

SIX . · FIve · · · None · · - None 

Two,and one F,ve · · None · · · None· - Three· · SIX · · · Two · · · One , 
doublB flrd ... Cku""", 
and Matioo-
mattel. 

Seven· · None. - None · · · None - - Thlrty .... ght - Three - · - Seven - · - Two. 

One · · SIX · · None - · · Nono· · Nme • · Three · · · None · · · One, engaged as a 
pnvate tutor. 

Two · · F.vo · · None · · - None . - Six - · Two, one vacant, to None · · · None. 
be Med up shortly. 

Four • · Four • · None · · - None. - -- - --

See Note a. · S8QNorea. · None · · · None - - EIght. - FoUl' · · · Two · · · One. 

Twenty. foUl', Forty-one, two Two; one of the suceessf'ul - - · Twenty-slX · Thirteen · · SIX · · - Ten; of these seven 
four of the of the sue- candIdates havmg oh- are engaged in 
successf'ul cossrul can- tamed a firat class m educatJonal work 
candidates dldatos hav- mathematICS Of the unofficuilly. 

r.!=r0t:; :."~~t~= remammg two of the 
SIXty-nlna, one was first class III other de- awarded for .. Thco-

mother de- pllrtments. l0!i:oal Work of remark-
partments. al> e abIlity. the other 

for dlstmgmshed attam-
ments ill Oriental Lan-

r.~;:'tu:.::d Oriental 

Three · · Two · · None · · · None · - Two · · Three · · · None · · · None. 

S66 Note a. · S66 Note o. - See Notell.· · - One · · ThJrty. 
Notet:. 

866 Eighteen • · FoUl' · · - Flve. Se8Notei. 

Four • · Three · · None · · · None · · F.ve · - FoUl' · · · One (thelunior Fellow). None. 
-

None · · Two • · None - · - Two · - F,ve . . FoUl' · - None · · - None. 

Two D · None · · None · · · One · · FoUl' · · Two ~ · · None · · · None. . 
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OXFORD. 

1. University College;· -
University College, 

~ June 17, 1871. 
II. The Ordinances framed by the late(UnIverslty Com

mlSSlOners and altering the College Statutes are dated 
December 14th, 1855, and March 4th, 1857 respectIvely. 
They did not, however, take effect ,untIl approved (shortly 
afterwards) by Her Majesty in CounOll. Thirteen fellow
ships have been filled up smce December 14th, 1855, all of 
whICh without exception have been awarded ,b;y the result 
of a competitive fellowship exanunatll>n. 

111. During this period, no fellowship has been awarded 
for excellence 10 the subjects of (zii.) Law and Modem 
History or Moral Smence, or (w.) Natural Science, ex
cluslVely; one fellowship has been awarded for excellence m 
the subject of (ii.) MathematiCs exclUSIVely. In awardlng 
the other twelve fellowships weight has been given not 
only to ¥cellence in the subject of (t.) ClassICS, but also in 
the subjilcts of Ancient and Modern History and of 
Mental and Moral SCience, /l.nd (on two occasions) of 
Mathematics. 

[N.B.-There is a bye-fellowship (the "Stowell Cml 
Law"), not rec.koneq among the fellowships of the College, 
in awardmg which very great weight is given to the subJects 
of Law and Modern History.] 

IV. Of the twelve fellowships of the' College, one.ls 
temporarIly suspended; (i.) SIX are held by non-residents; 
(zz.) five by residents engaged in the educatlOnal work of 
the College {ode such res1dent being a l'l'obatlonerfellow). 
None of the reSidents belong to class (tiz.), nor (exclUSively) 
to class (tv.). 

G. G. BRADLEY, Master. 

4;. Exeter College. 
Note a.-Eleven fellows have been elected under the new 

statutes; three, as stated, for mathematical excellence (one 
of the three, however, havmg obtained a first class 1D 
natural SCience), and eight for other excellence. The 
Rector is unable to state With any accuracy what weight a 
knowledge of ClasSICS or of Modern HIStory or of Moral 
SCIence has had 10 each election. Papers were set in all 
three subJects, and probably four of the eight fellows 
elected may have owed thell electIOn ckiefly to Classical 
Knowledge; the other four chiefly to a knowledge of one or 
both of the other subjects mentioned. 

J. P. LIGHTFOOT, 
Rector (}f Exeter College. 

Exeter College, AprilS, ]871. 

11. Brasenose College. 

Note (a).-In electing to the so-called classical fellowships, 
Moral Science may be supposed, on the-average, to have 
mfluenced the electors in at least an equal degree With 
Classical Knowledge. 

In most cases the examInation has IDcltided queatIons In 
Modern History. 

'Note (b.)-These two fellows were elected mainly for thell 
excellence In ¥athematlCs. 

, . E. H. QRADOCK, PrinOlpal. 
Brasenose College, April 23, 1871. 

16. Jesus College. 

The Jlumber of fe119:wampa !l1ected to since .April 4.J.B57 .. 
is nme, but of these one was competed for by candldates 
who had a vested interest; the exammatlOn for that one, 
and for seven of the other eight was classical. The examI
nation for one fellowship was mathematical. Two of the 
seven elected on claSSical exammatlOn were successors to 
two others of the seven, who soon vacated their fellowships. 
Of the seven non-resident fellows, two have only recently 
taken livmgs to wmch they retired in 1870 j they are now 
fellows 1D thell year of grace. . 

One other IS now in India 1D furtht',rance of a special 
prOVISIOn of the will of the founder, whICh dlrects that the 
fellow when employed abroad should be conSidered as 
haVing all the titles and claims ofa reSident fellow. 

CHARLES WILLIAMS, 

April.2,4, 1871. 
Principal of Jesus College, Oxford. 

,,-

17. Wadhalll College. 
II. The.. first election of a lellow under the Ordmance 

of the 'J~te UDiverslty Commission was in June 1867 
Four fellows have been elected under that Ordmance and 

-a1l after' pubhc ~dvertisement, as the resul .Qf an 'open 
competitive exammatlOn. • 
• ~,1I. '(1.) Three hl\ve been elected for combined excellence 
In ClaSSICS: History, and Moral Philosophy," but by whICh 
~f those s~?Jects each elector may have been .. espeCially 
mfluenced, It IS not pOSSible to 8ay. 

(2.) One for excellence in "Natural Science" eJiclus,velg. 
It was found upon the general notice of an electlOn to a 

fellowship, that candidates who rested their pretensions 
mamly or entllely on attsmments in some specified brancA 
of smenoe, rarely offered; and on the last occasion but 
one, ~e announced that the exerCises would be confined to 
certaIn speCified branches of sCience. No exerCISes, there
fore, ~~re given in "ClasSICS, HIStory, or Moral Philo
sophy, and the electIOn was made accordlngly 

It, may not be inappropnate to observe that ~ome of the 
speCified sCiences had not been the favourite studies In 
Oxford, that, in,fact, there were few who had devoted them
selves t? them, or were prepa.red to place their mam hopes 
of dlstmctIon on emment attamments in them. The 
supply, therefore, was hardly adequate to the t,lcrelU>cd 
demand; and there was the danger of introdUCing and 
estabhshing a low standard of attainment for excellence 
A great change in intellectual taste or in the relative 
estimate of dlstmction m educational' purSUits cannot be 
effected at once. 

One fellowship IS vacant. 
B. P. SYMONS, Warden. 

Wadham College, Apri120, 1871. 

18. Pembroke College. 
Pembroke College, Oxford, June 2.1871. 

BEFORE I reply to the questions addressed to me by 
the Commission on Scientific InstructlOn I beg to state 
that I feel Borne difficulty with respect to those contalDed 
unde~ Section III., because, at best, I can onl)' give my 
own Impressions in those cases in which candidates have 
been exa~ned in two or more subjects-and we have never 
examlDed In one only-and because my impressions as to 
the relative w~ight of the different papers In determmlDg 
my own chOice are by no means clear. Therefore, my 
answers under thiS head must not be taken as of much 
value In the way of staitstics. I also Wish to explam that 
In answering II. (n.), I have treated the exercise of the 
power given to us by our new Ordmances, § 22, of retaining 
&. Fellow who shall have vacated his Fellowship by mar
riage or othelWlse, If he shall be a professor or public 
lecturer in the University, as an election. 

E. EVANS, Ma.ster. 

19. Worcester College. 
Worcester College, May 19, 1871. 

THERE is one resident Fellow holdlDg a non-educa
tional office (bursarship) which IS held With educatIOnal 
offices. There is one holding thevice-provostship and one 
holding the deanship, also With educatIOnal office;. 

R. L. COTTON, Provost. 

CAMBRIDGE. 
7. King's College. 

King's Colle~e, Cambridge, April 3, IS71. 
I. The number of fellowsmps as constituted by the new 

statutes of this College is "forty-six." 
The present number of Fellows In the College IS " fifty," 

the excess being caused by the large number of vested 
interests rtlmalnlDg to be satisfied under the old system 
when the new statutes were passed. 

RrcHD. OKES, Provost. 

11. Christ's College. 
Christ's College, Cambndge, June 19, 1871. 

a. III. The follOWing table WIll show the Umverslty 
honours which have been gamed by the Fellows elected SIDce 
May 30, 1860. 

It may be premised that no fellowships have been a.warded 
for excellence m law and modem hisoory, or moral sOlence, 
or natural science. 

Also, that m UDiversity, mathematICal, and classical 
honours, the candidates are arranged 1D each of the three 
classes in the order of merit; and in theolOgical han OW'll, 
in each of the three classes alphabetlcally. 
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E~ ! Mathematical Honours.j ::ClasSlCAl Honours. I ~~~~ 
1 1860 4-2nd Senior Optune - 1st, first cl ..... ; bJ'8('k

~tted equal WIth two 
others. Also 1st Chan
cellor'. Medalh.t, 
brsckctted equal 
WIth another. 

- Ptrstclass. 2. 1R58 14th Wrangler· - - -
8 1859 15th J uDlor OptIma - 4th, first class. 

7th, /irst class • 
7th, first class. 

4. 1861 4th Wrangler • • 
6. 1861 8.1rd Semor Optlme • 
8. 1862 5th Semor Optlme 

• 9th, first class. 
- 12th, first class 

'I. 1861 -
8. 1862· • • 

• Plrst c!llSs. 

• PJrst class. 
II. 1868 12th Wrangler • 

10. 1865. • • • 8th, first class. 
11. 1865 27th Wrangler - - 6th, second class. 
12. 1865 Ser.:~r J!.~~~ler~.: 

18. 1868 Se'::o~' Wranider; aI,", 
1st SmIth'. l'nr.&
man. 

1... 1868 9th Wrangler • 
2nd, first elMS. 15. 1868 

16. 1869 

17. 1869 
18. 1869 

. .. .. -
2nd Wrangler, brack

etted equal WIth two 
others. 

5th Wrangler -
86th Semor Optime - 1st, first class I brack. 

etted equat WIth 
another. Also 1st 
Cha.ncellor's Medal
lIst 

19. 1869 • • 10th, first class - Ptrst cll18S. 
• 1st, first class \ brs.ck

etted eqUBl WIth 
another. 

20. 1870 • 

21. In addition to these, a former fellow, who had vacated his fellow· 
ship by mstTlage, was re-elected on account of Jus high aM
deDllcal tbstmctlon a.nd ltterary ments 

IV. (i) At the present time eIght of the fellows are non
resident (one of them on account of ill-health) ; 
and seven are resident. -

Of the seven resIdent fellows-
(ii.) Four are engaged in the educational work of the 

College.* 
(iIi.) Two are engaged in College or University offices 

not dIrectly educational, one of them being also 
partly engaged in private tuition. 

("') One is engaged in ~rivate tuitIon, and is also an 
Assistant Curate In the pansh of Chesterton, 
adjacent to Cambridge. 

JAMES CARTMELL, 
Master of Chn8t's College. 

14. Trinity College. 
Trinity College, Cambridge. 

(a.) IN reply to question III., I beg to say that our 
Fellows are elected without regard to the results of the 
UniverSIty exammations, but WIth regard to their perform
ances in an exammation held durmg five days in the College 
Hall. The subjects of this exaxrunation are varied, em
braemg Classics, Mathematics, Moral and Metaphysical 
Plulosophy, PolItIcal Philosophy, Logic and PolItIcal 

• N oTE.-ln addItion to these. two former fellows are also ellglJged 
m the educational work of the College. 

Economy.,. Essays are also wrItten on literary or scientific 
subjects. Of the rune electors each has one vote, which 
he exercises subject to no enqull'f as to the grounds of bis 
preference; nor IS any record kept of the reasons for whIch 
any candidate IIlay have' been chosen. It IS only known that 
he seemed to the ~jorl!r of the electors more fit than any 
of the unsuccessful candIdates to be elected a Fellow of the 
College" as a place of RelIgton, Learmng, and EducatIon." 

In one instance only has a Fellow been elected on the 
avowed ground of hIS supenority In a specIal examinatIon, 
conducted by experts in the so-called NatJua.l Sciences. 

A more preCIse answer to thIs third question it is not in 
my power to give. 

(b.) One of these was appointed to an educational office, 
which is in abeyance owing to hiS dangerous Illness. He 
reSIded in the Michaelmas and Lent terms. Three reSIdents 
lIve out of College, but Within the precincts of the Umversity. 

(c.) Of the non-resIdents. three are prevented from re
sidmg by more or less serious maladies; four hold Govern
ment appomtJnents; one is Professor of Mathematics in an 
Irish College; one is an Incumbent m hIs .. year of grace ;" 
four have the care of parishes; one or two are masters In 
pubhc schools; and nearly all the rest are law students or 
bamsters of less than seven years' standing. Of those in 
Government employ, three out of four have served the 
College In the capacity of ASSIstant Tutors, and one as 
Tutor and Bursar as well. 

Cambridge, May 31,1871. 
W. H. THOMPSON, Master. 

15. Emmanuel College. 
THERE are now two Fellowships vacant, which WIll 

be shortly filled up. 
It has been the custom of the Colll'ge to elect to Its 

fellowships from its own members, provided that amongst 
them were students of sufficient Uuiverslty distmctlOn. 
Hitherto there have been no candIdates in the College, 
exclUSIvely students of Natural or Moral Science wlu> have 
been thought to come up to the usual fellowshIp standard 
of abilIty. 

May 1,1871. 
S. G. PH EAR, B.D., 

Fellow and Tutor. 

16. Sidney Sussex College. 
Sidney Sussex College, April 5, 1871. 

As the above informatIon is calculated to mislead on 
the very Important point of amount of teaching force em
ployed in thIS College, I thmk it right to add that there 
would be ample employment for all the Fellows. It is 
found, however, In practICe, more convenient and satisfac
tory to allow such Fellows as prefer It to go out of reSIdence, 
and to engage other resident members of the UniverSIty, 
whether of tlte College or not, to fill up the staff. Of such 
there are always a great number willing to be so employed. 
At present several very distInguished men are engaged in 
thiS College, in. addItIOn to the four !esiden~ Fellows, so 
that the staff IS a very strong one and of the hIghest 
competency. 

ROBT. PHELPS, D.D., Master. 

APPENDIX VIL (See Question 2891.) 
LIST of POSTS in NATURAL SCIENCE filled by men who have passed through the Physical Science Schools at 

Oxford. 
No. No. 

Fellowships in Natural Science: 
Open FellowshIp at Merton _ " 1 

Do. Magdalen • 1 
Do. Queen's " 1 
Do. Pembroke - 1 
Do. Wadbam - 1 
Do. Oriel - 1 
Do. Corpus Christi • - • 1 

Open studentships at Christ Church, ea.1led Lee's 
Readers- - _ - • ·3 

19 

Mathematical Fellowships filled by men who have also 
passed through the Physical Science School: 

Open FellowslJip at Exeter _ • 1 
Do. U Ulversity - - - 1 
Do. called studentship,Cbrist Church 1 
Do. St. John's 1 

Lecturesllips : 
Physical Science Lecturer at Magdalen and Jesus 

Lectureship Qn botany at st. George's Hospital - 1 
Do., on medtcal chemIStry, Umverslty Museum, 

Oxford ,- - 1 

Professorships: 
Chemistry at Cirencester College 1 

1 Botany, Royal College of Science, Dublin 
Hygtene at, Univ~ty College; London, _held by 

Fellow of Pembroke - 0 
Geology, Owens College, Manchester " 1 

Masterships': 
Physiea.l Science mastership at Eton College, held by 

Fellow of Queen's - 0 
Do. at Hanow School '- - 1-
Do. a.t Clifton College ' - 1 
Do. at Rossal School • 1 

Assistants: , 
To Professor Rolleston 
,,' ~. Acland 
" " BrodiJl 

," 
- 3 

3 
2 

Colleges -' - 1 
Do., at Merlon, held with the Fellowship - - 0 Geologiea.l S~ey . _ 
Lectureship in morbid anatomy at St. Bartholomew's .. 

- 2 

Hospital - .:: - - - - 1 Some hold'more posts than' one, but, for -the sake of 
Do" at St. Thomas's Hospital, held by the Fellow clearness, where. two posts are filled by the same person, no 

pf !d_ag~ale,!-. ' _~ ___ ~ __ "_O __ n_u ... m .. b_el"_ls_a;_~ ... !¥l_h ... e_d_: " ." ~ 4 
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APPENDIX VIII. (See Question 2928.) 
LETTERS from the CBA..IRMA.N oft-the ENDOWED SCHOOLS' COllWISSION to the V'tCE-CIlANCELLOns of the 

UNIVERSITIES of OXFORD and CAMBRIDGE. 

Endowed Schools' Commission, 
2, Victoria Street, S.W. 

REV. SIR, June 3,1870. 
I HA VB the honour, on behalf of the Endowed 

Scho(>}s' CommissIOners, to communicate to you a copy of a 
letter addressed by me to the Vice-Chancellor of the Uni
versity of Oxford on an important subject wbich appears 
to them equally to concern the other English Umverslties, 
and to express the hope that you will take such measures aA 
you may thmk fit for bringmg it under the notice of the 
Umverslty of Cambridge. Accidental circumstances made 
the present a convement time for approaching t~e Univer
sity of Oxford, and we are unwilling that there should be 
any delay on' our part m asking for the subject the attentive 
consideration of the body over whom you preside. 

I am, &c., 
The Rev. the Vice-Chancellor, LVTTELTON. 

Cambridge. 

(Copy.) 
Endowed Schools' Commission, 

2, Victoria Street, S.W. 
REV. SIR, ' JUDe 3,1870. 

1. I VENTURE, on behalf of myself and my col
leagues on the Endowed Schools' Commission, to address 
you on a subject of great importance to the work which 
has been confided to us, and which may also, in itself, be 
of moment to the several English Universities. We have 
learnt that the Congregation of the University of Oxford 
has recently appointed a Committee of its own. body to 
revise -thell system of examinations. We conceIve, there
fore that, mdependently of the necessity for actlOn whlCh 
pre;ses on ourselves, the time may be favourable for 
approachIng the UniverSIty With reference to a questIon 
whIch as it affects a portlOn at least of the hlghel' educatIOn 
of th~ country, IS closely connected with the action of the 
UniverSitIes. 

2. That the course of study msisted on by the Univer
sitIes must to a great extent govern the course adopted In 
the hIgher schools IS a propositlOn which Will probably be 
accepted without argument. Though it may be the case 
that only a very few scholars are mtended for the Univer
SItX, those few are the most promm~nt, stay the longest, 
and gIve a bias to the whole education of the place, and 
numbers of schools are thus forced 01' irresistIbly attracted 
into a course of study which IS not that best SUIted to the 
bulk of those for whom they are designed. 

3. The practicall'esult IS, that the study of the Greek and 
Latin claSSICS becomes the highest aim of all great schools, 
an end to which the old system is adapted, and WhICh has 
hitherto overshadowed and dwarfed all efforts In other, 
dllectIons. • ' 

4. We do not propose to discuss here the questIOn 
whether the Greek and Latm languages are the firiest and 
most efficient organs of mental trammg. We merely rest 
upon the fact that many competent judges say that they are 
not, and that very large numbers of ~he Dlldqle classes lD 
England view With SUspICion, If not With aversIOn, the pre
dominance of these subjects in the ordmary school c~urse. 
This suspicion or aversion may not always be very mtel
ligent, or foun?ed ?n clearly assignable reas~ns, but It is 
instinctIve .it IS Widely spread, It tallies With the un. 
doubtedly'mtelhgent judgments above referred to, and the 
fact of ItS existence is a reason for endeavouring to esta
blIsh other alternatIve and addItional modes of training, 
more acceptable to at least a large number of people. The 
state of opmion IS such as to leave no room for doubt that 
these newer methods will be followed by many who, If they 
cannot find sufficient aid in thIS country, will have recourse, 
as some are now domg, to Gennany and other foreign 
countries. 

5. We start, then, from the fact that there exists a strong 
demand for more traming by other than classlCal studIes, 
and that the subjects generally suggested for thIS purpose 
are mathematICs, modern languages, and natural SCience. 

6 Mathematws have a recogmzed footing m the country ; 
they have long been the leadmg study at Cambridge, and 
are a fully established study at Oxford, and we do not 
think it necessary to dwell upon them. 

7. The advantage of modern languages for prac~icalllse 
is obvious enough; and there are many who thmk they 
may be made an t'oXcellent organ of mental training. It 
will be sufficient on thiS head to refer to the Schools' 
Inquiry Report, pp. 25-28. 

8. The eVidencerin favour of natural science is stronger 
still. We wou~d refer to the same report, p. 34, and to a 

Report made in thelear 1867 to the BritIsh Association, 
whIch will be foun published by the Schools' InqUIry 
Commission in vol. II. p. 219. It IS clear that amongst 
hlghly-educated men who have studied the subject deeply, 
there are some who think that both for the practICal nature • 
of the knowledge it conveys and for its severe trammg of 
the whole range of mental faculties, natural science has a 
hIgher claim than any other subject to be the chief instru
ment of educatIon. 

9. It appears to us, as it appeared to the Schools' Inquiry 
CommISSIoners (Report, p. 87), that a demand made by 10 
many parents and supported by strong proof of Its reuon. 
ableness ought to be ungrudgmgly conceded. The questIon 
for us is not so much whether the demand should be met, 
as what measures are required to give it practical effect. It 
is not enough to establIsh schools with what may be called 
a modern curriculum, but intended only for those scholars 
who termmate thell school career at 14 or 16 years of age; 
for the time does not allow of a fair trial of the new methods, 
nor would such schools meet the want of the more intelli~ent 
part of the parents who make the demand. Nor IS it 
enough to add the modern studIes to the ordmary classical 
currIculum in higher schools, for that involves the dangerous 
rIsk of dlstractmg the minds of the pupils and dismissing 
them With a smattering instead of a solid hold of knowledge, 
and of encouraging habIts of skimming over a variet1 of 
surfaces instead of grapphng closely With drlllculties. Nor 
can the ancient and modern studies be Wisely put as rival 
objects of pursuit in the same school, with the almost 
inevitable result of the supremacy of the one, and the decay 
of the other. For, as expenence has shown, the one to decay 
is that which has not got on its side long usage, or estab
lished reputatIon, or the IJ.I!soclations of old instItutions, or 
the sympathies of the great body of teachers, or the sub
stantIal attractIOns of endowments. 

10. We are convinced that in order to give fair trial and 
full play to the study of modern languages and natural 
SCience, it IS necessary to estabhsh some schools of the first 

frade (i. e., schools retainID~ their scholars to the age of 
8 or 19), in which these subJects should be the staple oS the 

course of study, and to that end the time and Importance 
aSSIgned to classics be much dimlDished. 

11. Nor can we doubt which part of the ordinary curricu
lum should be sacrificed for thIS purpose. Something not 
inconsiderable may no doubt be done by dropping lome of 
the elegancies of Latm scholarship and teachmg that lan
guage more with a view to a knowledge of ItS structure and 
the capacIty of understandmg its hterature than With a view 
to compOSItion. But that Latin should in the main be re
tamed, we do not questIOn. If modern languages are to be 
studied, Latin hes at th\l bue of ItalIan, l:ipamsh, and 
French, and enters largely into English. Its practical use 
in hfe inppreclable: until within the last four centurIes 
Latin was the language in which the largest part of the 
business of West em Europe was recorded, and almost the 
whole of its literature was written. No ecclesiastic, lawyer, 
antIquarian or phYSIcian can dIspense with all knowledge of 
it. Greek has none of these uses, while yet it takes more 
time to learn, IS forgotten sooner, and is the object of greater 
suspIcion and dishke to parents. It belongs to the ClassICal 
regIort and to that alone; and from its drlllculty, and also 
its attractiveness, must be expected to receive a large share 
of the students' time and attentIon, if it is to answer any 
sufficient purpose. No school can be other than a claSSIcal 
school In whIch Greek is effectively studied. 

12. Influenced by these conSIderations, we have deter
mmed to venture on the experiment of employing some of 
the educatIOnal endowments'best adapted for the purpose 
in establlshmg among other schools of the first grade, 80me 
which may by way of dIstinctIOn be called Modem: that is, 
schools in which Greek shall be excluded in order to provide 
adequate test and encouragement for the study of modem 
languages and natural SCience. 

13. When, however, we propose to establish such school. 
we are met by the objectIon that the Umversitle. Will be 
closed to the pupils, however competent, unless they will 
spend money and time in acquirIng that quantum of Greek 
which IS exacted from all who go there. The quantum 
itself IS not great, and might doubtless be acqUired per
functonly and, according to the common phrase, by "cram;" 
hut in that case it would be of httle value for the P1lJllOBe ~f 
mental training, and the exertIOn spent m acqumng It 
would be almost pure waste lD a bfe which may have little 
to spare. . mad 

14. 'l'he broad result is, that as long as Greek 18 e a 
sine qua nOlI lit the Universities, those school. of the Dew 
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type which it is proposed: to establish will lallOur under 
the serious disadvantage of being cut oft' from direct con
nection with the UDlverslties through a want of akreement 
in their course of studies with Unh'erslty reqUirements, 
while, If the schools tiounsh, the UniversItIes Will in Bome 
degree lose their control ovell' a portion of the higher culture 
of the natIOn. 

15. We trust that we shall not be understood as desiring 
to mtrude speculations of our own concerning the mternal 
arrangements of the Universities. But we are confident 
in the beltef that, for our own work, we are bound to attempt 
to estabbsh such schools as we have mdlCated; and It IS 
WIth refel'ence to them that we venture to suggest to the 
UniversIties to modify those arrangements, so that, for 
mstance, a first-rate man of sCience who knows no Greek 
shall not (at least in theory and intent) be at any 

APPENDIX IX. 

greater disad vantage (han It first-rate Greek scholar who 
knows no "SCience. How this IS to be done, we d.r~ not 
pretend to suggest; but if once thc object be consldllred 
i1esirable, we 'presume thpt no great practacal dIfIiculty will 
be felt m gIVIng eft'ect to it by those who are famlbar With 
the details of UMerslty orgamzatlOn. 

16. We shall be much obbged If you will be kind 
enough to brmg thlS matter before the recently-appomted 
CommIttee, or before any more competeut authol'lty; or to 
inform me whether there IS any more appropnate mode in 
which we can approach the UniverSity on thIS topic, than 
through yourself. 

The Rev. the Vice-Chancellor, 
Oxfo~d. 

(Sec Question 2949.) 

I am, &0, 
(Signed) LYTTELTON. 

NUMBER OF STUDENTS atteIl:ding Science Classes during the Session 1869-70. 

TUE following letter was sent, on the 5th Angust 
1870, to the English, Scotch, and Irish Universities, 
University Collt'ge and King's College, London, 
Royal School of Mines, London, and Owens College, 
Manchester :-

Aid to Science Commission, 
6, Old Palace Yard, Westminster, S.W., 

SIR, August 5th, 1870. 
I AM directed by the Duke of De,'onshire, the Chair

man of this CommiSSion, to state that the inquiries of the 
Royal CommiSSIOners would be much aided if they had 
before tbem a return of the number of students attending 
any classes in which science was taught during the session 
J~69-18iO. 

I am, therefore, directed to ask you to ue so good as 
to further the Inqumes of the Commissioners by Lausmg 
such a return to be prep8.l·ed and forwarded to me as soon 
as pOSSible. The return should not include pure mathe
matics or moral science; and it is of importance that It 
should embrace only those students who are attending at 
anyone time. . 

I have the honour to be, &c., 
J. NORMAN LOCKYER, 

Secretary. 

From the returns received, the following table has 
been compiled :...:. 

RETURN of the NUMBER of STUDENTS attending SCIENCE 
CLASSES during the SessIOn 1869-70. 

ENGLAND. 

OXFORD. 

UNIVERSITY. 

Attending the lectures of the Regiu! Professor of 
MediCIne (Dr. Acland) - - [No~return.] 

AttendIng the lectures of the Savilian Professor of 
Astronomy (only a short course given in May 18jO) 140 

Attendmg the lectute~ of tbe Sedielan Professor of 
Natural Philosophy (Revd. Prof. Price) [No retllrn.] 

Attendmg the lectures of the Professor of Botany (Prof. 
Lawson) - 30 

Attendmg the lectures of the Professor of Expel'lmental 
Philosopby (Revd. Prof. Chfton): 

Millhaelmas Tel'lD, 1869, number of names on 
register - - - - _ -. - 38 

[N.H.-Only fresh students are obliged to sign the 
register; many students who have' previously joined 
the class do sign, but not all.] 

Lent Term, 1870 - - - - - 33 
Easter and Trimty Tel'lD, 1870, laboratory class - 5 
[N B.-But few students could be received in these 

Tel'lDs, in coqsequence of alterations in the rooms, 
necesSitated b! the removal of the department to 
new buildmgs.] . 

Attending the lectures of the Professor of Chemistry 
(SIl' B. C. Brodie, Bart.) - - - [No return] 

Attending the lectures (>f the Professor of Mineralogy . 
(Prof. Maskelyne) on Crystallography 6 or 7 

26060. 

Attending the lectures of the Professor of Geology 
(Prof. Phillips) : 

October 1869, twelve lectures: 
Gentlemen • 56 
Ladles- - - - _ -30 

Easter and Trimty Tel'lD, 1870, twelve lectures: 
Gentlemen - - - _ _ 29 
Ladies- - - - _ -20 

Attendmg the lectures of the Linacre Professor of Phy
siology (Prof. Rolleston) : 

'fhree terms-Oct. 1869, Hilary 1870, and Easter 
1870 - - - - _ - 56 

Attendmg the lectures of the Hope Professor of Zoology 
(M~. Westwood) - - - _ none. 

[rhe ~ope Profl!ssor states, that although due notice 
was Issued 10 the Oxford University Gazette of his 
intention to give lectures, he was unable to fol'lD a. 
cbiss, and consequently no lectures were given. 
Several undergraduates avaIled themselves, however 
?f cO!lsulting the Professor privately; and, in con~ 
JunctIOn With the Professor of Botany, a series of 
scientific excursions In the neighbourhood of 
Oxford took place during the Summer Tel'lD, which 
12 students attended.] 

COLLEGES. 
Universit.1l. 

Attendmg natural science classes - - - 1 
[This student obtained a place in the first class at the 

public examinatIOn in natural SClence in the Trinity 
'fel'lD, 1870~ 

Baltiol. -

Merton. 
[No infol'lDation received.] 

Exeter. 
[See pp. 10 and'" 34.] 

Students attending science classes -;. - 8 
[No special classes for the teaching of science 

are assembled in· Exeter College.] 
Oriel. 

Junior members of the College .attending science 
classes- - - - " 2 

Queen's. 
Students attending science classes - • - 6 

[Tbreein sCience and three In mixed mathematics.] 
New. 

Lincoln. 

All SOllls'. 

Magdalen. 

[No infol'lDation received.] 

[No infol'lDation receiw:I.] 

[No IOformatlon received.] _ 

Attending the lectures given in Magdalen College 
laboratory by Mr. Edward Chapman, Tutor in 
PhYSICal SClence to the College: 

Michaelmas Term 1869 - -
Lent Term and Easter Term 1870 -

Brasenose. 
No lectures In physical science gIven. The members 

of the College who study sCience attend the 
lectures at the UniverSity Museum. 

CorpU$ Christi. 
Attending classes in which science ~as taught - 6 
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Christ Church. 
Attendmg the lectures of the Chenuca1 Reader (Mr. 

Harcourt) - - - - 16 
W orkmg In laboratory - - - - 9 
'Attending the lectures of the Physical Reader (Mr. 

Reinold) : (, 
In the Lent 'l'erm - 16 
In the Summer Term - - 30 

Ten of these were from Wadham, Merton, and 
Magdltlen Colleges; one was an unattached 
student, twelve were Christ Church men, 
and the rema~nder were members of other 
Colleges in Oxford. 

Attending the lectures of the Physiological Readflr 
(Mr. Thompson) : 

In the October Term - - 10 
In the Eatlter Term - - 8 
In the Sum.mel' Term - 12 

Trinity. 
Students of the College attending University scienc~ 

classes in which SCIence, other than pure and 
IDlXed mathematics and moral SCIence, was taught 3 

St. John's. 

Jesus. 

Wadham. 

Pembroke. 

[No informa~~on received.] 

[No information receIved.] 

[No information received.] 

Attendmg science classes 
Worcester. 

- 2 

No students of the College at l?resent attendmg 
classes for scientific instruction l exclusive of pure 
mathematics), nor have been during the past 
year. 

ILuLS. 

St. Mary, 
[No information received.] 

Magdalen. 
Students attending science classes - 3 

[It IS not in the power of ~he Principal of Mag
dalen Hall to say how many more may have 
attended lectures on geology and other branches 
of science, more or less popular, for general 
improvement or other objects.] 

New Inn. 
[No information received.] 

I:Jf. A.lban. 
[No informatIon received.] 

St. Edmund Hall. 
No srudents attended science classes. 

The following additIonal information has also been 
recelved from Oxford Oil the subJect. 

QxFORD UNIVERSITY LABORATORY. 

REPORT on the Number of Students workmg in the Uni
versIty Laboratory from May 1868 to July 1870. 

Term. Year No. of Students. , 
Micha.elmas - 1868 16 
Uiiary - 1869 21 
Eastet 1869' 19 
Michae1mas - 1869 23 
Hilary - 1870 24 
Easter - 1870 22 

In Easter Te~ of 1869, the laboratory system of instruc
tion was arranged as in the printed paper affixed.* The 

* LAlIORA.TORY INSTRUCTION, MrCX,lELIIAS TERM, 1869 -The fee 
for students worklng In the laboratory for three days In the week 
dUMne: the term 18 st. lOs., 10r students workIng every day 5t. 

TluS fee Includes the use of aJl apparatus and re-agents essentIal to 
the student, wltll the exceptIOn of a small amount of apparatus 
1>eeul131'ly hable to be broken. The ordma.ry course of lnstructton III 
the laboratory Includes those methods of qual.tatw. analYSIS, a know
ledge of whICh IS requtred for those cancbdates for honours In the 
school of naturalsclenee who make ehelIUstry thell' specIal subject. 

In addttlon to thIS, two courses of lDstructlon WIll be gIven In tbe 
laboratory, the one on the methods of quant.tatw. analySIS, on Mondays, 
Wednesdays, and FMdays, at 10 o'clock, by the Demonstrator In 
Chemistry, blr Heathcote Wyndham, M,4., the other a course of 
elementary proottcal mstructton m cbeunca.l JnaDlpulatlOn. 

The fee for each of these 01 ..... 08 WIll be, to students otherWIse 
workmg m the laboratory, 108 • to others 11. 

The follOWIng text books are recommended .-
For quant,tat",. ,,1l1Ilysls-FresemU9'·~·Qu .. ntlta.txve AnalySIS;" Gren. 

vtI1e WtllIa.DlS' «Cheuncal Mam~uumon .. 
For general quaM,,&'fJ. analysls-Fresemlls' .. O.uaht .. ttve AnalysIS." 
For ~tatW8 analysIs or SImple salts and: elemental'1 eheuncal 

DlSlllpulatlon - Harcourt and Madan's .. Exerms<lS In Practtca.l 
ChemISRy." " 

'Umversity Museum, October 2l, 1800. 

\ 

system of instruction prOVIdes for tJie tee.ching of students 
commg to the UUlverslty WIth VarIOUS amounts of know
ledge of practical analYSIS. If the student is commencmg 
the study of chemistry, and has not pl'actlCally acquired 
the knowledge to be l1;ained In such a class, he 18 placed fol' 
one Term In the (r Elementary Practical Class" where he 
makes, under the eye of the instructor, the slmpler form of 
apparatus reqUIred In the laboratory, and also prepares 
practroally the gaseous compounds whIch are more fre
quently met WIth. Dunng thIS term he doee not work tn 
the students' laboratory. 

The student who has passed this class, or who is already, 
on entering the University, practIcally acquamted With 
this work, enters the laboratory, and, under the eye of the 
Professor and Demonstrator, works by himself at the pro
pertIes of the simpler bases and acids, till he can determine 
with facility the composltion of a substance containing only 
a single acId and II. smgle base. After thiS, he works out 
practICally the processes by which the bases and acids are 
detectedm the presence of other bases and aCids, and by which 
the elements hydrogen, nitrogen, and carbon are detected 
m 'OTganic compounds. As soon as he IS acquaInted With 
these methods, he enters the" A.dvanced PractIcal Class .. 
in whkh he performs ct'rtain selectcd experlmental methods 
of quantitatIVe research under the eye of the Demonstrator, 
t~e method of work having ~een pr~viouslr explained to 
hIm, and. on the days on whIch he 18 not workIng in the 
practical class, works at a selected series of quantltatlVe de
termInations under the care of the Professor and Demon. 
strat~r. 

The advanced practical class is so o.rranged as to include 
in successive Terms methods of quantltative reseo.rch selected 
from-

A. Method of general use in quantitative analysis. 
B. " of volumetric anatlysIs. 
C. " of gravImetric. 
D. " of orgaDlc. 
E. " for analYSIS, determinations of vapour den

sities. 

1870. 
MERTON COLLEGE, OXFORD. 

REPORT on the ENCOURAGEMENT given to NATURAL 
SCIENCE by the College. 

Out of 24 Fellowships, the College has given one Fellow
shIp, after an examination in natural sCience only. The 
Fellow then elected is resident, and has charge of the natural 
sCience mstruction in the College. 

The average number of Scholarships vacant in each yeo.r 
IS three. Of these, the first is devoted to claSSICS, the 
second to mathematics, the third to natural science, so 
that, with few exceptions, a natural sCIence scholarship will 
be gIven every year. The value of the scholarshIp is 80Z. 
per annum for :five years. 

In addItion to the scholarships, three e3ihibitions* of the 
value of 251. per annum for three years are annually 
vacant. These are distrIbuted amongst the candidates 1D 
the three subjects, accordmg to the comparative excellence 
of the candIdates. 

The number of natural science scholars already electl!d 
is three. In the scholarship-examInation of 1867,16 can
didates presented themselves; in the examInation of 1868 
15 candidates. In 1869 there was no electIon, owmg to a 
change In the time of exanunatlOn. A natural sCience 
scholarship will be given in 1870, on December 7th. A 
notice of the scholarship is appended.* 

The natural science instruction gIven in the College is in 
chemistry, partly by lectllres. partly by indIvidual teaching. 
The Lecturer gIves lectures and instruction in chemistry 
only, but by a private arrangement with the Lecturer in 
Physiology in Magdalen College, and the Lectllrer m 
PhYSICS at Wadham College, of the nature of the exchange 
of pupUs, he provides instructIon In these Bubjects also. 

The College has :fitted up a. lecture room for natural 
science and mathematIcs, in such a way that the students 

* NATURA.L SCIENCE SCHOLA1tSHlP AlID EXmBITJ01f8-At the 
annual electIon on December 7, .. scholarshIp of the value of 801. per 
annum for five years will be gIven after an exammatlOn In natural 

sClb~:;"or more exblbltxons, of the value of 251. per annum for three 
years, WIll also be gIven, proVlded that candtdates of suUiCleut mertt 
present themsel....... _ 

Papers will be set tn chemistry, pbysics. and physlOl~ and an 
opportumty will be given of showmg a knowledge 01 pl'>Wt,Cai work In 
chemIStry and phYSlOloy. 

The scholarslnp and exhlbitton1 WIll be given eIther tor Special 
excellence lD one subject, or for excellence m two of the tbree subJ_ ; 
but no candtdate WIll be exammed m more tblHl two subjects 

There IS no lunit of age for the candldatee, but a hmlt of 011 Term. of 
Umverslty standIng. 

The eX3!l1lDatton will commence on 1!'nday, December 2, at 9 a.m •• 
m Merton College Hall. Candtdatee are :reqmred to callan Ib& 
Warden on Thursday, December 1, between 4.80 and Ii.8/) p.m. 

October J.j, 1810. 

Elementar:r 
PrnctlCal 
.laos. 

Con_of 
lnatructlon 
in the 
laborator;r • 

Advanced 
Pl'llCtlCai 
01 ..... 

PellowBhlp 
gIven for 
natural 
flcience. 

Scholar
Ihlpll m 
natural 
sCience. 

kxhlbltl(lnl 
In natural 
amenee. 

Numberot 
achol&nl 
elected at 
preoenttlme, 
and number 
ot candt· 
dare. at 
ocbolarshlp 
examma
t10nl. 
Inatructlon 
in natural 
ICience in 
the college. 
Natur80f 
tbe UlBtl'11C
lIOn. 

Natural 
lIClenee 
workaud 
reading. 



room, con
tammgln_ 
struments. 
hbrary of 
, ,;ok. and 

, penOdlCa.is. 

ROY AL COMMISSION ON SCIENTIFIC INSTRUCTION. ETC. :-APPENDIX lX. 8S' 

Can make use of it as a reading room and work room, when 
not required for lectures. It is lighted and warmed in the 
evenings as well 80S in the daytime, and a mICroscope and 
certain pieces of apparatus have been provided, as well as 
a small hbrary of sC1.entific booka and penodlcals. 

MAGDALEN COLLEGE, OXFORD. 

Magdalen College, Laboratory, , 
Df£AR MR. PRESIDENT, Nov. 2, 1870 

IN forwardlllg my report of the number of students 
who have attended my lectures durmg the session 1869-
1870, I think It might materally aId the inquU"ies of the 
Royal Commissioners If I gave a short account of the 
machinery now at work for the teachmg of Physical SCience 
m Magdalen College. 

The College laboratory is a block of buildmgs containmg 
a number of rooms exclusively devoted to sCience. On the 
ground Hoor is the laboratory proper, a large lecture room 
fitted up With the ordmary apphances for chemical demon
stratIOn, and containing also a quantity of physical and 
chemical apparatus. Adjommg tills is a private room used 
by your tutor, contaming the more valuable instruments, 
and also the geologICal collectIOn of the late Professor 
Daubeny, Over thiS is a. similar room contalDmg a. !lollec
tlOn of minerals, which, together with the geological colle~ 
tlon below, are well catalogued and arranged. In a room on 
the ground tloor I have placed all the instruments, con
nected With l!leteorology, the examples of barometers and 
thermometers belDg numerous and varied. Above thIS 
room IS placed an achromatic telescope, with a 5f-inch 
object glass, equatorially mounted, and with tangent screw 
motIOns. 

A large upper room has been fitted up as a reading room 
for students, and IS supplied With several scientlliC periodI
cals ; it is much used also as a convenient place for 
the examination and working up of specimens by the 
pupil after a demonstratIon by the teacher. I am here 
formlDg a collectIOn of specimens to illustrate comparative 
osteology 

ThiS room, and in fact the whole laboratory, IS accessible 
to students at all reasonable hours. 

The method of teaching I have adopted has heen-
(1.) A course of advanced lectures intended for candi

dates for honours m the PhYSical Science School. 
These lectures combme formal teaching In a class 
With attention to the individual requll'ements of each 
candlda.te in private. 

(2.) A course of lectures on elementary chemical 
phYSICS, mtended for beglDners. These lectures are 
not given WIth the view of training men necessaruy 
for the physical sCIence school, but as a means of 
general educatIOn, in the hope that an intelligent 
mterest may be excited In the mlDd of the 
student, and habits of observation and accuracy 
estabhshed. 

With this view I have instituted a series of meteorological 
I·ecords. The dally observations include corrected and 
reduced readmgs from II standard barometer, reaillngs of 
the maximum and minimum temperatur~the wet and 
dry bulb thermometers-maximum solar radiatIOn, direc
tIOn and speed of Wind, and, the ramfall. 

These observatIOns are duly reglstered, and I beheve have 
not been Without ul\e to my puplls. 

In conclUSIOn, I must add that it has always been my 
aim to supplement the work of our professors by taking care 
that each student in phySICal science shall receive the same 
help and attention from hiS College Tutor as fhat enjoyed by 
the classlCal or mathematical candidate I am the m'ore 
confirmed II} this VljlW, as I have found that such a system 
of tel). reaches men who, but for the fact that the subject was 
brought to them in.college" would nevel,' have taken up the 
study at all. 

Ct;msiderable experience in tUition has convinced me 
that physical sCience as an instrument of education Will 
flourish the better in Oxford the more it becomes an mtegral 
part of our College System. 

I append the hst of undergradup-te members of Magdalen 
College who have attended my lectures during the session 
1869-1870. - The figures show the actual number attenillng. 
The number on my register for Easter Term 1~70 IB 16, but 
of these, 3 did not attend (by arrangement), owing to 
the pressure of Umverslty examinations. I may add that 
the number attenillng was 3 in Lent Term 1869, and 4 in 
EasterTerm 1869. 

I remain, dear Mr PJ.·esident, 
Yours very truly, 

, EDWARD CHAPMAN, M A., 
Tutor in PhYSical Science at Magdalen College, 

and PublIC Examiner in the School of 
PhyslClll SCience, • 

Return of the Numhet of Students attending Lectures 
from October 1869 to June 1870. 

- MIch. Term, Lent 1'erm, East::7~~rm. 1869. 1870. 

" Students being Undergra- 9 14 13 
duate members of Mag-
dalen College. 

, 
N.B.-The tptal number of resident undergraduates in the 

College during the same period was. 

- Mlcb.Term. Lent Term, EasterTerm, 
1869. 1870 1870. 

Total number of Undergra- 55 50 55 
duate residents in Mag-
dalen College. 

Examined and found correct. 
FREDERIC BULLEY,' 

Magdalen College, 
November 5, IS70. 

, C1\MBRLDGE. 

UNIVERSITY. 

Presldent. 

Attelldmg the lectures of the RegIUS Professor of 
PhYSICS (Dr. Bond) - - 16 

Attendmg the lectures of the Lucasian Professor of 
Mathematics (Prof. Stokes) - 33 

Attendmg the lectures of the Professor of CheInlstry 
(Prof. LlVemg) on Chemistry - - - 52 

Attendmg the practical class - - - 24 
Attendmg Prof. LIvemg's lectures on PhYB~cs, - 65 

Attendmg the lectures of tlie Professor of Astronomy 
and Experimental Philosophy (Prof. Challis) - 9 

[ThiS is the number attendmg at one time; the number 
attendlDg in one year has seldom exceeded twenty. 
Professor Challis says, "I ought, perhaps,-to explain 
that my astronomICal lectures are mllmly adapted 
to the class of students who are candidates for 
the higher mathematICal honours."] 

Attenillng the lectures of the Professor of Anatomy 
(Prof. Humphry) - - - - - 42 

Attendmg the lectures of the Professor of Botany 
(Prof. Babmgton) - - - - - 61 

AtteDdmg the lelltures of the Woodwardian Professor 
of Geology (Prof. Sedgwick) - - - 35 

Attendmg the lectures of the Professor of Astronomy 
and Geometry (Prof. Adams) - - - 4 

Attendmg the lectures of the Professor of Natural and 
E~perlmental PhJ.}osophl-CProf. Willis) - - 17 

Attendmg the lectures a the Downing Professor of 
MedlclDe (Prof. Webster Fisher, Dr. Latham actmg 
as hiS deputy) - - '- ~ - 11 

Attendmg the lecturps of the Professor of Mmera.logz. 
(Prof. Mlller) - - - - I or 8 

Attendmg the lectures of the Professor of Zoology and 
Comparative Anatomy (Prof. Newton) - -

[Professor Newton makes the followirtg statement: 
"The only record I have of the number of students 
attending my lectures is a hst of those who W1'lte 
their names on a board at the lecture ·room door, 
and, should they be students of medicine requirmg 
a certmcate of diligent attendance, leave their card 
WIth me at the end of the lecture. or the former 
ther8.were, m the Michaelmas Term, 1869, 22, and 
in the Lent Term, 1870, 18. Of the latter, the 
largest and smallest number present on anyone day 
was, in the Michaelmas Term, 16 and 6 respectively, 
and 1D the Lent Term 13 and 8. During the presmt 
Term,26 persons have mscnbed theIr names on 
my board', whlle the_ largest number of cards has 
been 22, and the 'smallest 11. Others~ as well 
members of the Unil"erslty as strangers, attend, and 
their number is occasionally not mconsiderable. but 
I have no means of makmg any estimate, on the 
subject.-Alfred Newton,' Camb1'1dge, 2nd De-
cember 1870.") .. 
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COLLEGES. 

St. Peter's. ' \ 
Students ~ttenaing science cl~sses - 12 

Clare. 
[The Master of Clare states: "If I understand the 

sense in which the term 'sciencell is used in the 
circular, there have been no classes of science held 
in thIS College during the year 1869-70."J 

Pembroke. 
Students ~ttending lectures on ~pplied mathe

m~tics ~nd n~tur~l philosophy (candIdates for 
honours in the M~thematic& Trlpos) - 14 

Students ~ttending lectures on botany, Fooology, 
anatomy, chemistry, ~nd medicine (candidates for 
Natural SCiences 'l'ripos ~nd for medical degrees)- 2 

Student attending lectures on geology - 1 
Students ~ttendmg lectures on element~ me-

chmlcs ~nd hydrost~tics, for ordm~ry degree • 12 
Gonville and 'caius. 
Number of students, members of Caius College, who 

have ~ttended lectures on science. 
Michaelmas Term, 1869: 

ChemIstry - -
An~tomy ~nd physiology 

Lent Term, 1870: 
Anatomy and physiology. 

Easter Term, 1870: 

- 6 
• 6 } 12 

5 

Anatomy ~nd physiology - - - 5 
Six other students attended two courses each of 

University lectures on ~natomy, chemistry, 
botany, and geology 6 

Students of both Gonville and Caius College and 
Clare College attendmg mathem~tic& lectures. 

Gcnville and Caius. Clare. 
Michaelmas Term, 1869 : 

Rigid dynamICS - 1 3 = 4 
Mech~mcs - - 12 2 = 14 

Lent Term, 1870: 
Statics - 7 6 = 13 
Mechanics· - 7 1 _. 8 

Easter Term, 1870 : 
Dynamics and Newton - 4 a = 7 
Astronomy - - 3 3 = 6 

Long Vacation, 1870: 
Rigid dyn~mlcs • 1 3 = 4 

Trinity Hall. 
Students attendmg lectures in Michaelmas Term, 

1869 • 45 
(Students in reSidence, 100.) 

Students attendmg lectures in Lent Term, 1870 - 46 
(Students in reSidence, 85.) 

Students attendmg lectures in E~ster Term, 1870 - 36 
(Students m residence, 78.) 

Oorpus ChrlstJ College. 
[No mformation received.] 

K,ng's. 
[See p. 16.] 

Queen's. 
Students attending lectures in natur& philosophy - 11 
In n~tur& sciences - • - • - 3 

St. Catharine's. 
Students attending science cl~sses - - 2 

Jesus. 
[No inform~tion received.] 

Christ's. 
[There is at present no' dtrect instruction given in this 

College in natur& and applied science.J 
St. John's. 

[No information received from St. John's, but see below 
under TrInity College.] I 

Magdalene. 
Students attending classes in which science is 
t~ught .. • 9 

Trinity. 
Lectures on science, 1869-1870. 

The numbers attached signify the number of students 
attending. 

Michaelmas Term, 1869. 
Optics and hydrost~tics (higher class) • 9 
Element~ optics'. • - • 19 
Elementary mechanics (for ordinary B.A. degree; 

two classes) • • - - - 30 
*Electricity and heat. • 6 
*Botany -,a> - 4 

Lent Term, 1870. 
Newton's Pri!lcipia - _ • - 12 
Elementary mechanics and 

classea) - _ _ 
hydrostatics (three 

Hydrostatics (higher class) • 
*Electnclty (elementary) 
* Do. (advanced) 

Easter Term, 1870. 

- :16 
- 16' 
- 7 
- 8 

~ oil {Rigid dynamiCS - - • • 8 
;1l ~ AstronomY' - - - - 17 
0] Statics an.d dynamics • _ _ 15. 

:::;... Elementary dynamics - • - 16 
Mechanics and hydrostatics (for ofdin~ B.A. 

degree: three classes) _ 29 
*He~t (elementary) - - • • _ 5 
* Do. (advanced) - • - - _ 6 

* By an arrangement With St. John's College, member. 
of that College are admitted to thesB lectures and members 
of Trinity College are admitted to the lectu~es on natural 
science at St. John's. 

In additIOn to the above regular courses of lectures 
occasional lectures are gIVen on various lIubjects, accordmg 
to the taste of the lecturer, of which no record is kept. 

E. W. BLORE, 

Emmanuel. 
Semor Tutor. 

Students devoting their attention exclush'ely to 
natural science - - _ • 2 

[No record has been kept of the students of the 
College who have attended various University 
lectures on science.] 

Sidney Susserc. 
Students attending science classes : 

Lectures on heat •• 5} 
" on geology • 2 
" on mineralogy • 1 
" on physiology - 2 15 
" on botany - 2 
" on natural science in College 

laboratory - • • 3 
[The College l~boratory is open to &1 the students, 

and used by m~ny. All the students atten<1 
lectures tn College on applied as well as on pure 
mathematics. 

Downing. 
Students who attended natural sCience lectures - 4 

DURHAM. 
University. 

[No information received.] 

LONDON. 
UNIVERSITY COLLEGE. 

Return of the Number of Students attending the under
mentIOned Science Classes in the College, during the 
Session of 1869-70. 

Architecture -
Chemistry (theoretical) 

.. (practical) 
" (~nalytical) 

Botany - • -
Comparative anatomY' and zoology 
Engmeering and mechanical draWing • 
Geology and mineralogy - • 
Logic md ment& phtlosophy • • 
Mathematics and mechanics (~pplied). 
Physics (=" Natur& philosophy") 
Physical laboratory • -
Physiology (theoretic&) - -
Physiology (practical) and histology 

- 28 
• 140 
- 132 
• 22 
• 101 
- 21 

8 
- 44 
- 28 
- 27 
- 90 

9 
- 164 

- 52 
- 15 Politic~l economy 

Nov. 21st, 1870. 
JOHN ROBSON, B.A., 

Secretary to the Council. 
KING'S COLLEGE. 

Number of matriculated students (attending the 
whole course of instruction) • 66 

Number of occasional students-
in chemistry -
in practic& chemistry 
in physical laboratory 
in arts of construction 
in manufacturing art 
in miner&ogy and geology 
in photography- - -
m mecharucs (lectures) -
in workshop 
in drawing 

• 6 
• 0 
- 10 
- 5 
- 3 
- 3 
- I 
- 2 
- 8 
- 2 
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These numbers are taken for the Lent Term, 1870. The 
number of matnculated students was then the largest; but 
it may easily have happened that the number of occasional 
students in various classes may have been greater at other 
periods. 

ALFRED BARRY, D.D., 
August 17th, 1870. Prmcipal. 

ROYAI. SCHOOL OJ!' MINES. • 

[No answer received; but see the evidence of Mr. 
Trenham Reek!, Qu. 372, p. 26.] 

l\IANCHESTER. 

OWENS COLLEGE. 

Return of the Number of Students attending the !levernl 
cla.sses in which Science wa.s taught in the Session 
1869-70. 

I.-DAY CLASSES. 

1. Natural Philosophy. No. of 
A. Experimental Cla.sses : SLlldcllts. 

a. Mechanics: statICS, dynamics, hydrostatics, 
and optICS - - - 81 

b. Physics: light, heat, and sound 27 
B. Mathematical Classes. 

a. Junior: elementary statics, dynamics, bydro-
statics, and geometrical optics - - 11 

b. Senior: statics and dynamics of a particle, 
rigId dynamICs, hydrostatIcs and dynamics, 
physical optics 2 

2. Chemistry. 
A. Lecture Classes 

a. Junior: inorganic 
b. Senior: inorganic and organic 
c. Analytical chemistry - -
d. Technology -

B. Laboratory Classes 
3. EngIneering. 

a. Mechanical engineering 
b. Civil do. 
c. Senior cla.ss (mechanical and civIl) 
d. Geometrical and mechanical drawing--

4. Natural: History. 
a. Animal physiology and zoology 
b. Geology 
c. Botany 

- 105 
19 
15 
9 

51 

12 
8 
2 

i6 

9 
12 

• , 5 

H.-EVENING CLASSES. 

1. N aturaJ. Philosophy: 
Experimental phYSICS 18 

2. Chemistry. 
A. Lecture Cla.sses: 

a. First course: non-metallic elements - 63 
b. Second course: the metals - 18 
c. Third course: organic 6 

B. Laboratory - -. 10 
3. Engmeering, mechanical and civil: 

a. Junior class - 24 
b. Senior class - 12 
c. Geometrical and mechanical drawing- 5 

4. Natural History: 
a. Zoology 5 
b. Geology 14 
c. Botany - - 21 
d. Pharmaceutical botany 28 

J. G, GREENWOOD, 

18th August 1870. 
Pr1Ocipal. 

SCOTLAND. 
ST. ~DREW'S. 

UNIVERSITY. 

Students a.ttendmg classes in natural pbilosophy 33 
.. .. »in chemistry - 19 
" .. "in phySIology and hygiene 42 

ABERDEEN. 
UNIVERSITY. 

Students attending classes in-
1. Natural philosophy _ - a - • 90 
2. Natural history (winter), zoology, with como' 

parative anatomy • - - 71} 112 
DItto ditto (summer) 41 J 

3. Anatomy (winter), attending lectures on } 
practIcal anatomy, or both ~ - 125 221 

DItto (summer), attending general anatomy 
or osteology _ _ - - 96 

4. Physiology - 38 
5. Chemistry,(ltheoretical - 96} 158 

DItto practIcal (summer) - 62 
6. Botanr, only in summer - 77 
7. MaterIa mewca - - ~. 53 

P. C. CAMPBELL, D.D., 
UniverSIty of Aberdeen, 

17th August 1870. 
Principal. 

[The Principal adds in a postscrIpt, "I presume that 
the I!tudents attenwng the cla.ss of logIC, 10 whicll 
mental physiology is taught, are not Intended to be 
included, a.s. the moral pbilosopby class, in which 
that subject is also taught in some of its aspect.s, is 
excluded. The number attending the logIC class. 
was about 70."] 

GLASGOW. 
UNIVERSITY. 

[On making a second application for the desired return, 
the Clerk of the Senate replied on the 9th of December 
1870, "I am instructed to Inform you that the Senate 
have no other means of making up such a return except 
from the Class Catalogues, whlCh I sent you in August 
last." It was not pOSSible, however, for the CommiSSIOn 
to make out from tbe Cla.ss Catalogues an accurate return 
of the number of the students attendmg the SClence 
classes at anyone time, as a "notice" at the beginn10g 
of the Catalogues states that "in the following prmted 
Catalogues the occurrence of a name merely IndlCates 
that such a. student wa.s enrolled in the cla.ss m which_ 
the name is found, but affords no evulence of his havmg 
attended even for a day. ThIS can be ascertamed only 
from the Professor's certificate."] 

EDINBURGH. 
UNIVERSITY. 

Returns of the Number of Students attending classes in 
which science was taught during the seSSIOn 1869-70. 

Note. - Attendance at the cla.sses of botany, natural 
lustory, and chemistry, is required for graduatIon in 
medicme . 

1. Natural philosophy 
2. Appbed mathematICS 
3. Physical laboratory 
4. PractIcal a.stronomy 
5. Agnculture - • - -

6 M . {DivlsJon 1 (under" H "), about 
· USIe Do. 2 do. 

7. Engineering -
8. Mechanical drawing 
9. Surveymg and levelling 

10. ChemIstry -
II. Practical chemistry 
12. Chemical laboratory 
13. SystematIC physiology 
14. Practical phYSIOlogy 
15. Lectures on anatomy 
16. Anatomical demonstrations 
17 P actical anatomy {Winter course-

• r Summer course 

185 
3 

20 
1 

27 
50 
'8 

26 
9 

12 
232 

- 135 
15 

127 
89 

240 
- 159 

264 
97 

~~: } Natural history and mineralogy - [No return.] 

20. Geology -
21. Hotarncal cla.ss - 283 
22. Vegetable histology ela.ss 38 

~~: } Materia medica 124 

25. {:;!::es:!~~o~:aC:~ili~:n~:!h:l~y and 64 
mental diseases - • - 31 

26. Surgery - • - 110 
27. Bandaging cla.ss w - 110 
28. Operative surgery (summer) 28 
29. MIdwifery - - - 110 
30 {systematiC course of general pathology and 
31' morbId anatomy - - - ~ - 100 
32' Summer course of practical morbid anatomy 

· and pathology - - - - - IS 
33. Clmical medICine, average for summer and winter 

seSSIOns, about - ] 00 
34 Cli . _1 {Winter session • 116 

· DIC ... surgery Summer session 62 
35. Medical jurisprudence.. 69 

-IPS 
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IRELAND. 
DUBLIN. 

UNIVERSITY. 

[No Information received.} 
QUEEN'S UNIVERSITY IN IRELAND. 

). Queen's College, Belfast. 
Return of the Number of Students attending any classes in 

which sCience was taught during the sessIOn 1869-1870. 
Not including pure mathematics. 

Arts, 4th year -.. 3rd .. \ -
" 2nd " -
" 

1st 
" -

Engineermg -
Law - -
VarlOus - -
Medical : 

Matnculated -
lTon-matnculated -

v anous: 
Non-matriculated -

In tWQ departments 

Number at College 

--
-
---
-
-
-
-

-
-

I Number in Class. I Number t..kmg SCIence. 

10 5 
36 23 
38 38 
43 -
23 23 
lI3 -
14 9 

145 96 
22 13 

6 6 

360 213 
7 

353 . 

N.B.-Arts men of 1st year all take pure mathematIcs 
All medical students take SOlence classes at some pen~d 

of their course. 
(Signed) RD.OULTON, 

Registrar. 

_ 2. Queen'. College, CorA. 

A Return of the Number of Students attendlDg classes . 
Queen~8 College, Cork. in which sCience waa taugh~ 
excepting pure mathematics or moral science durmg 
eesslon 1869-70. '. 

I Number of 8tndeb&a. 

Chennstry _ 
Practtcal chemIStry 
Natoral history -
Natuml phtlosophy 
Pohtteal economy 
Geology and nuneralogy _ 

69 
48 
56 
78 

6 
15 

ROBERT J. KBNNY, 
Regist.rar, Queen's College, Cork. 

In addition to th!l above, there were attendmg the engi
neermg classes, dunng session 1869-70,36 students. 

ROBBRT J. KBNNY, 

Approved, 
ROBERT KANE, 

President. 
16th August 1870. 

3. Queen's College, Galway. 

[No informatioll received.l 

Registrar. 

APPENDIX X. (See Question 5936.) 

FORM used by t~e INSPECTOR of SCIENCE SCHOOLS conducted under the SCIENCE .4.ND ART DEPARTMENT. 
SCience and Art Form.No. 337. 3. On what -terms, and under what condItions, are the 

South KenslDgton, Oct. 1870. teachers allowed to use the rOO1Dsfor instructIOn? 
SCIENCE AND ART DEPARTMENT of the Committee of REMARKS:-

Council on Education, South Kensington • 
. Inspector's Report on the SOlence and art classes, esta-

blished at [Name of Institution] 
[Name of Town] 

ta.ught by 
[Names of Teachers and their Quallficstions.] 

Visited on the 187 • 
[Signature of the Inspector.] 

NOTE.-The Inspector is requested to answer the ques
tions in this report as briefly as possible. Any more lengthy 
observations or recommendations he may feel ca.lled on to 
make, he should insert after " Remarks" under each head. 

I.-COMMITTEE. 
1. Are the chairman, secretary, and members of the 

cOIDmlttee respectively quaJified accordmg to the require
ments of the Department? 

2. Are they properly acqutJinted with the duties which 
they have to perform ? 

3. As far as you can judge, do you consider them suffi
ciently mtelligent and responsible to ensure the examinatIOn 
bemg honestly conducted according to the rules of the 
Department P 

4. Endeavour to ascertain and report whether the com
mittee as a body take any active interest in the welfare of 
the classes; or whether the -management be left in the 
hands of a few, or of the teacher alone 'I 

5. How many members of the cortmlittee were present on 
the occasIOn of your visit P 

REMARKS:-

n.-SCHOOL PREMISES. 
1. Are the class rooms convenient and well swted, ui 

point of size and acconuuodation, for the mstructIon given 
in them 'I And are they well hghted. heated, and venti
lated ~ 

2. Is the institution in which the classes are held en
dowed 7 Or IS there ~ny subscription or contributIOn on 
the part of the loca.lity in aid of the science instruction? 

IlL-EXAMINATION. 

1. Is the room or buildmg in ,.hich' the examination i. 
to be held convenient as regards size and accommodatIon 7 

2. Are any other classes held within a convenient diS
tance P 

N.B.-If this question is answered in the a8:irmarive, 
state under the bead of .. Remarks" below the reason for or 
agamst an amalganlatlOn accordmg to the niles of the SCience 
Duectory, and add a recommendatIOn of your own on the 
subject. ' 

REMARXS:-

IV.-REGISTERS. 

A.-Gt!Mf"al IUgister. 
1. Are the entries in this register properly made 7 
2. Is It kept by the secretary or a member of the com

mittee 'I If not, by whom 7 
:i. Give the number of mIddle-class students (If any) 

that is, students on whom, owmg to theu SOCIal pOSItion, n~ 
cll!.lm can be made. 

4. What fees are paid by the students 7 
5. Are the meetmgs of the committee entered on the 

eighth page of the form 1 - Or is there any means of 
recording visits of the members of the committee to the 
classP 

B.-Class R.egi$ttrS a/Attendance. 
1. Are these registers properly kept 7 
2. Does a properly quahfled teacher attend every meeting 

ot the class T 
J. State theJlub)ects in which Jessons were given on ~e 

occasion of your nSlt, and the number of pupils present. 
4. Has the. attendance of pupils fa.llen off or increased 

since the commencement of the classes 1 
REMARK,S:-
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V,-INSTRVCTION. 

1. Do you ,consider the mstructlon in SClence to be 
efficiently given '{ 

2. Do the puplls show sigGS of havmg been crammed or 
of learnmg by heart '{ 

3. Is the apparatus sufficient in quantlty and qua.lity to 
properly illustrate the teaching of sCience '{ 

REMARK.s:-

APPENDIX XI. 

VI.-ApPARATUS. 

1. Have any examples or apparatus been supplIed by wd 
from the Department'{ If 80, of what kmd '{ 

2. Are there presses or other proper places for keeping 
them when not 10 use '{ 

3. Are they k~t clean and in good order '{ 
REMARKs:-

(See Question 6188.) 

MEMORANDUM on the Progress of Scientific Instruction in Yorkshire, by Henry H. Sales. 

The Paris Exhibition of 1867 aroused the attention of 
Yorkshire manufacturers to the importance of scientific 
instruction. A special meetlDg of the Central Committee 
of the Yorkshire Umon of Mechanics' InstItutes was held 
on the 22nd of Au~st, under the chairmanship of Mr. 
BalDes, M.P., Presldent of the Umon. This 'meeting 
unanimously resolved-

"That the Council of the Yorkshire Union of Mechanics' 
Institutes, feelIng the great importance of encourag1Og and 
extendmg the scientIfic mstructIon given in mechamcs' 
institutes, and deeply impressed with the eVldence recently 
published, as to the comparative low state of SCientific 
education in England, authorise Mr. Henry H. Sales to 
viSit the towns of Yorkshire in which scientific instruction 
is given, in mechanics' institutes' or- othelWlse, and to 
report thll state of that instruction and the opmions of the 
officers or others as to the best practical means of increasing 
the effiClency of scientIfic classes." 

The report on the conrutlon of scientifiC' instruction 
presented to the committee in ,'Conformity with this reso
lution was a very unfavourable one. On the 13th of 

·February 1868, another meetmg of the committee was 
held, and the followmg resolutIons' were unanimously 
adopted-

"That the Report of -the Agent of the Umon on 
Techmcal EducatIon in Yorkshire be laid before the 
Government." 

" That the committee, in submitting this report to the 
Government, beg to recommend that & Royal CommISSiOll 
or ParlIamentary Committee be appomted to make an 
in9uiry into the present state of technical educatlOn in 
thiS country, and on the continent, with 'a view of devising 
such methods for Its improvement in England .as may 
render it more commensurate With the wants and conducive 
to the prosperity of this great manufacwlDg country." 

"That the commIttee thmk It theIr duty to draw the 
special attention of the Government to the want of properly
tramed and qualified teachers of science IIi thIS country, 
and to the consequent inefficiency of the tlClentlfic mstruc
tion given in mechanics' and other popular institutions and 
evemng classes, whICh arll otherWise capable (With efficient 

,teachers) of rendermg the most valuable aid to practIcal 
science." 

"That the Committee would also express theIr belief that 
Technical Colleges or Schools of a supenor kind, might 
with the greatest advantage be establIshed in the prin
cipal centres of manufacturing industry in the Umted 
Kingdom." , 

No immediate steps having betln taken by the Govern
ment to provide a supply of properly-tramed and qualified 
teachers of SCience, and it belDg impossible for the York. 
shire Union of Mechanics' InstItutes to organise classes 
WIthout such teachers, the central committee directed 
the attention of the CounCil of the Yorkshire Board of 
EducatIon to the dlfficulty in which they were placed, and 
asked for the co-operatlOn of that Board. The council 
immedIately took a.ctlOn, and a series of public meetings 
for schoolmasters was convened by the council, to induce 
them to qualify themselves, in accordance with the re9uire
ments of the Government, to give instruction in sCience. 
The first meeting was held in Leeds under the presidencr 
of Sir Andrew Fall'bairn, mayor. At Stockton the ChSlr 
was taken by Mr. Wlutwell. The Rev. Canon Sale, D.D., 
Vicar of Sheffield, preSided over a meeting In that town ; 
and at Huddersfield and Wakefield, the mayors of the 
respective towns occul,lied the chSlr. In adrutlOn to the 
members of the Council of the Yorkshire noard of Educa
tion, many of the prlDClpal manufacturers and educationists 
took part 10 the proceedmgs. But the Board rud more 
than hold meetings. Special science classes for school
masters were orgamsed at Leeds, Sheffield, Wakefield, and 

Hudders:6eld, of which upwards of IDa schoohnasters 
became members. In the follOWing autumn the mayors of 
Bradford and Halifax presided over similar meetmgs in 
those towns, and classes were also esta.blished. The work 
of the Board in this movement has been singularly success
ful, and, so far as the teachmg- of the rudiments of sCience 
is concerned, there is now m YorkshIre a fair supply of duly
qualified teachers. So Important was the action taken by 
the Board considered to be, that it formed the subject of a 
leading commendatory article m the" Times," on the 9th of 
November J868, -

4- supply of teachers havmg b~en prOVided, the extension 
of the SClence classes m conneXlOn With the Government 
was proceeded With by the Yorkshire Board of Education. 

The number of science schools 10 Yorkshire, actually 
fulfilling the requirements of the Government, at the close 
of the last offiCial year was 84, and the number of students 
2,389, a marked contrast to the results for the year 1868, 
when the numbers were: schools 14, students 426. But 
the contrast is in still stronger relief when the numerIcal 
-details are considered. In Bradford, in 1866, there were no 
sCience schools; in 1870, there were seven With 185 students. 
In Huddersfield, In 1866, there was one school Wltn 26 
students; in 1870, seven schools and 230 stUdents, In 
Leeds, 1866, there was one school with 33 students; ill 
1870, eight schools and 465 students. In Hull, m 1866, 
omlttlng the special naVigation school, no classes existed; 
in 1870, two classes and 74 students. Sheffield had no 
classes In 1866, but eight in 1870, and 257 students. Wake
field, lIkewlse, had no classes m 1866, but three classes and 
105 students in 1870. 

But the extenSIOn of the system of Government science 
schools revealed a new unoccupied field of necessary work. 
To maintain a SClence constituency, competent to pro:6t by 
instruction in the higher branches of science necessary for 
the mamtenance of our manufacturmg prospenty, the 
alaphabet,of science must be learned dunng the perlOd of 
ordmary school Me. Jnsuperable dlfficultles are In the 
way of teachers who have to commence the sCientific in
structIon of young men destltute of all sClentIfic knowledge, 
and yet, if such students are to earn Government results 
for the remuneration of the teacher, they must, 10 a very 
lImited period, be llrepa.red to pass a severe examination. 

-Again, at the request of the Yorkshire Union of Mechanics' 
InstItutes, the counw of the Yorkshire Board of EducatIOn 
took steps to remove this evil. At Wakefield and Sheffield 
classes, under Mr. Patchet and Dr. Hamson, were formed 

• for givmg mstructlOn in the l'ud,lments of science to school-
boys. . 

For 30 weeks~ the elder boys of the primary schools 
in Sheffield were assembled on one evening m each week, 
for the purpose of receiVIng instruction III the rudiments of 
inorganic chemistry. The object the council deSired to 
accomplIsh waS, to awaken in the boys an interest In the 
subject which, in so many cases, will enter into theIr fuwe 
labour, and thereby to create a. deSire for fuller aquaintance 
with It, thus substituting for the "rule of thnm," an in
telligent knowledge of the principles of their work. 112 
boys formed the class. Measured by the examination of 
the Department of SCience and Art, the amount of know
ledge gained was considerable, for no less than 26 passed 
10 the annual May eXamIljations of the Department. But 
the testimony of the parents, shown in their great interest 
for the advancement of their cluldren, is far more conclu
sive respectmg the value of the class. And still more 
important IS the evidence of the schoolmasters, who have 
unammously expressed theIr oplOlon that the class-lessons 
have developed the intelligence of the ;{lupIls, and created 
in them a love for InstructIOn in the rudiments of sCience. 

It is now unnecessary for the cOlllIlllttee to continue 
these classes, for three reasons: Jijrstly, the Shcffiel d class 
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is a sufficient proof that children can be taught some branch 
of SClence; secondly, classes for school boys are now bemg 
extensively organised throughout the country; and tlurdly, 
the introductIOn of sClentliic instruction into primary 
schools, so persistently advocated by this Board, has been 
effected by the RIght Hon. W. E. Forster, M.P., ViCe-
President of the CommIttee of Council for Education, who 
has directed that a special grant be made to the managers 
of State-:aided schools for each scholar who passes a satis
factory examination in some definite -branch of natural 
science. 

In advance of the instruction in science now proVided 
for in the elementary State-aided schools 18 the more 
advanced instruction in trade schools. No system can 
prov1de for our countrymen the hke amount of education 
as is gIven in contmential instItut10ns, if early instruction 
in SC1ence be neglected. It is to the establishment ot 
trade schools that we must look for the source of our ad
vancement i.p technical knowledge. It is now understood 
that a trade '!school is an institution that will provide for 
the education of the sons of skilled workmen, n:anagers 
of factories, and manufacturers, who are able to pay a fee 
that, with the aId from the SClence and Art Department, 
wIll make the school self-supporting. The education 
therein given includes all the branches of an ordInary 
English education, but add!! thereto special instruction in 
science and art, more partIcularly bearing on the trade of 
the dIstrIct. The establIshment of such schools has for 
some time engaged the attention of the Yorkshire Board of 
Education, and two years since the executive submitted to 
the CommIttee of the Keighley InstitlItion plans for the 
organisation of a trade school in the buildmg then in 
course of erection. The suggestions made by Mr. Sales, 
though unexpected, were well received, and have ultimately 
been adopted. At that tone the Endowed Schools' Com
IDlssionera had not commenced the reform of the grammar 
schools, but the passmg of the Act and the consequent 
re-orgarusatIon of the Yorkshire grammar schools has pro
duced unlooked for beneficIal results in the furtherance 
of scientific instructIOn generally, and, in the case of 
Keighley, in placmg upon a permanent basis its trade 
school. The grammar school was established in 1713. 
Its independent re-orgamsatIon, as a second grade modem 
school, would have serIOusly militated against the progress 
of the trade school, but negotiatIOns having been opened 
between the buildmg Committee and the CommiSSioners, 
the latter having propounded a scheme whereby the gram
mar school will be reconstitlIted as a girls' school, and a 
portion of the endowment, wwch will eventually reach the 
sum of 2001., be transferred to the managers of the trade 
school. By thIS scheme, the important subject of female 
education is satisfactorily dealt With, and, at the saDIe time, 
provision is made for technical education. The importance 
of the trade school cannot be overrated. It will form the 
constitlIency of the advanced classes in the schools of art' 
and science, and herein is its great value. Art and science 
masters bitterly complain of the raw material placed in 
their hands for evenmg tuition, but pupIls from the trade 
school will have been already prepared by those masters, 
and, af!;er a lIfe of labour has commenced, they will be able 
to carryon, and not commence, their special educatIOn in 
the schools of art and science. The trade school will, there
fore, be a component and indispensable part of a compre
hensive system of technical education for Keighley. 

The operations before detailed refer to the means 
adopted to promote the scientific instruction of the rising 
generation. .. 

It is not to be expected that adult workmen, now engsged 
in daily lahour, Will very generally devote their evening leisure 
to attendance upon sClentlfic classes, yet it IS expedient that 
assistance should be gIVen to these men to enable them to 
gaIn some knowledge concerning the sClentlfic pl"lnciples 
lnvolved in theIr work. A conference of the trade societies 
of Leeds and Its neIghbourhood, summoned by lhe Execu
tive Committee, was held at the Mechanics? Institute, on 
February 12th, and was numerously attended by delegates, 
When It was proposed to arrange for a course of six lectures 
on SClence, as applIed to the mdustI'1al arts. ApplicatiolJ 
was then made to the Science DepartInent for tlie serviced 
of one or more of the gentlemen who are engaged to delIver 
similar lectures at the School of Mines, London, but the 
only reply received was to the effect that State aid could 
not be gwen to the provinces for such lectures. This 
anomalous positIOn requires rectification. LectlIres on 
minmg and mineralogy are given by eminent professors, 
engaged by the Government, to a London audience largely 
composed of clerks and non-artisans, but in the mineral 
distrIcts, where labour the workers in coal and iron, it is 
not thought deSIrable to send suitable Instructors at the 
expense of the State. The COmmIttee having been refused 
the aId of the Departaent were thrown upon their own 

resources, and agreed to provide lectUftS, if the trade 
societies collected an audience. The lecture-room was 
lent by the Committee of the Leeds Mechanics' InstJtute. 
An admiSSIO/l fee of 6d. was charged for the whole course of 
lectures. 280 tickets were Bold, and the attention and 
interest manifested by the audience were most satisfactory. 
The following was the syllabus :-

Tuesday,lIIarcli 8tll: Tuesday,1IIarcli 15/11. 
Two Lectures on the Formation and Consumption of 

Coal, by Mr. Louis C. Mlall, Curator of the Museum of 
the Bradford ~hIlosophical SOCIety. 

SYLLABUS :-
Lecmre I.-The Origin of Coal-Coal Plants-Structure 

of a Coal Seam-Microscopic Structure of Coal-The 
Yorkshire Coalfields. 

Lecture H.-Constituents of Coal-Products of burnt 
Coal-Varieties of Coal-The hIstory of the Introduc
tion of Coal as a Fuel-CoalJields of the W orld
Fuel, the Source of Power-Probable Duration of 
British Coal. 

Tuesday, Marc1& 2200: Tuesday,1IIarcA 29tA. 
Two LectlIres on the Elements of Mechanics, by Mr. 

Thomas HIck, B.A., of the University of London, and 
CertJfi.cated Master in Science by the Lords of Her Majesty" 
CommIttee of Council on Education. ' 

SYLLABUS. 
LectlIre L-Force and Matter-Work-Machines: their 

general action and structlI_The simple Mechanical 
Powers-The Lever-ExaDIples of its Use-RelatIon of 
Force employed to Work performed-Mechanical ad
vantage-Force not created-Wheel and Axle-Mode 
of Action and Mechanical Value. 

LectlIre H.-Results of First Lecw-Pulleys-Struo
ture and Action-Tension-Dlft'erent Arrangements- • 
Mechanical Value of each System-The IncllDed Plane 
~Its Use sa a Mechanical Agent-The Screw: essen
tially an Inclined Plane-Mode of Action and Me
chanicalAdvaotage-Examples of its Use-Conclusion. 

Tuesday, April5tll: Tuesday, April 12/11. 
Two Lectures on Chemistry, by Mr. George Ward, 

Fellow of the Chemical Society, and Certificated Master in 
Science by the Lords of Her Majesty's ComlIDttee of 
Council 00 Education. 

SYLLABUS :-CHEMICAL ACTION. 
Lecture I.-Simple Substances or Elements-Compounds 

-Modes of Chemical ActIon-Distinction of Chemical 
Force from every other Force of Matter-Two dIfferent 
kinds of matte. necessary for the OperatIon of Che
mical Force-Change of Properties resulting from 
Chemical Action-Conditions favourable to Chemical 
Action-Chemical Force only exerted hetween fixed 
Quantities of Matter. 

WATER. 
Lecture 11.-Water a Compound of Two Gases-Sixteen 

Parts by Weight of Oxygen, with Two Parts of Hy
drogen: or, Two Volumes of Hydrogen with One 
Volume of Oxygen, producing Three Volumes of 
Aqueous Vapour-')xygen-Preparation-Properties 
-Its Existence in the Atmosphere 10 a Free State
Hydrogen-Th Lightest Substance known-Propel'
ties of Hydrl)/;ln-A Combustible Substance-Pro
dllcing when burnt in Oxygen intense Heat-With 
Formation of Water-PropertIes of Water-Its Boil
ing Point-Its Solvent Action-Pure Water-Rain 
Water-Spring Water-Impurities in Water-Im
portance of Pure Water. 

The Executive Committee have since received the follow
ing resolutIon, agreed upon at a general meeting of the 
Leeds and district Trades' Council:-

.e That this council tender their heartfelt thanks to the 
Yorkshire Board of Education.for the admirable course of 
scientific lectures especially provided for the artISanl of 
Leeds. 1'he council Will haIl with pleasure the oppor
tunIty to render any assistance in their power to the Board 
in their eft'orts to benefit our class. 

EDwARn C. DENTON, PresIdent. 
TIlOMAS ALDERTON, Secretary.'! 

The proviSIOn' being made for scientific instruction in 
YorkshIre embraces instructIOn in the rudIments of SCience 
in the elementary schools; the estabhshment of trade schoola 
in Mechanics' InstItlItes; the introduction of science as a 
portion of the curriculum of all the re-organised endowed 



ROYAL COMM1SSION ON SCIEN'tlFIC INSTRUCTION', £TO.:-APPEN1)IX XIt., ~Ill. 41 

Bchools; the extension of evening science schools; and the 
delivery of COUl'ses of scientific lectures to the manual. 
labour population. There is yet wanting a central county 
institution for the promotion of BClentllic study under the 
direction of pl'Ofessors of the highest eminence. A special 
mcetmll' of tbe General Council of the Yorkshire Board of 
EuucatlOn was convened on the 5th of November 1869, to 
consider the establishment of a "Yorkshire College of 
Science." The mectmgwas held in the Town Hall, Leeds, 
under the presidency of Lord F. Cavendish, M.P., and the 
following resolutions were unanimously adopted :-

Resolution I. 
Moved by Colonel Akroyd, M.P., seconded by Colonel 

Morrison, M.P :-
"That, in the opinio~ ofthis Council, it is desirable that 

a College of Science should be established in Yorkshire." 
Resolution II. 

Moved by Mr. I. Holden, seconded by Mr. Baines, M.P.:-

APPENDIX XII. 

"That a committee bc appoint~d, With power to add to 
their number, to investigate, conSider, and propose the best 
means to be adopted for the estabbsmnent of a Y<lrkshlre 
College of SCIence, in co-operation with the Endowed 
Schools' Commissioners. The Committee t" eonsist of the 
following genlJemen :-Lord F. Ca\'endish, M.P. (Presi
sident); Colonel Akl'Oyd, M.P.; E. Baines, M.P.; J. 
Behrens; S. Beaumont, M.P.; '1'. Brooke; 'V. B. Deni
son; '1'. F. Firth; S11' A. Fairbairn; J G. }<'itch; A. 
Harris; Dr. Heaton; E. Huth; A. Illingworth, M.P. ; 
I. Holden; J. Kitson, junr.; SIl' J. Meek; J. G. Mar
sha!!; A. J. Mundella, M.P.; Colonel Morrison, M.P.; 
F. S. Powell; H. W. Ripley; B. Samuelson, M.P.; T. 
Salt, junr.; W. S. Stanhope; J Stansfield; the Mayors of 
Yorkshire, and the Chairmen of the Y orkshlle Chambers 
of Cpmmerce !'nd Agriculture." 

The College Committee have since heen engaged in 
visiting existmg Institntions or like nature, and III collecting 
information~ and. will shortly issue a special r~port. 

(See Question 5965.) 

ANALYSIS of TEAcnERS of SCIENCE CLASSES in connexion with the SCIENCE AND ART DEPARTMENT, 
1869-70. 

I 056 Day School Teachers. 1111 not otherwise employed as Teachers. 

Employed as 
Organismg Masters. QualIfied to teach Not lI.uahfied to teacb 

SCIence. SCIence. Cerhficated in 

Country. lloldmg eertlfi- Qualified som~ Subjects 
Those at the preVIOUS to 

CertIficated Certificated llonorary ~at.d May ]867. QUII.ldled whohava 
asElemen- asElemen- Certlh· previOUS Emmma- III other other em-
tary School Uncer- tory School Uneer- cates to 1867. SubJects at ployment. Day. Evening. tlficated. TW::~~~J'{ tIficated. tiOns. Teachers by 
Whitehall 

the May 
EXlLlDmations. I andDubhn. andDllblm. 

England. SCOtland.' - II I 2'13 90 ! 7 711 31 1640 23 ll42 
andWale<l. 

Ireland . . -

~ 
158 23 1 - 7 Z Ii - 11 -

1-79 
------

Totol . - 429 III 8 7 33 176 23 259 

J. F. D. DONNELLY, Capt. R.E., 
December 23rd, 1870. Official Inspector. 

APPENDIX XIII. (See Questions 7129-7202 and 7779-7902.) 
AID given to SCIENTIFIC INSTRUCTION and the ADVANCEMENT of SCIENCE by the University of London, and 

University College, 1;.ondon. 

A similar Letter to that addressed to the Heads of The annual expenses of the examinations in scientific 
the Colleges at Ox.ford and Cambridge (see Appendix. subjects (putting &8lde the maintenance of tll(~ gl!neral 
VI., p. 9.) was sent in June 1870 to the Vice- establishment of the Uruverslty) mamly consist of the 
Chancellor of the University of London, lind the I!alaries of the examlDers, whirh are as under:-
President of University College, London, and the. .£ 

- 350 
following statements were received. 

UNIVERSITY OF LON_DON. 

University of London, 
Burlington Gardens, W. 

SIR June 17, 1870. 
, In reply to the inquiries contained in your letter of 

the 13th mst., I am directed by the Vice-Chancellor to 
inform you that the aid afforded to thiS UDiverslty lly Par
liamentary grants, and by endowments for the prom.otion 
of sClentl1ic lllstruction and the advancement of SCience, 
has reference chiefly to the e~a"!matlO1l8 instlt.uted ~y this 
UniverSity particulars of which are contamed lD the 
regulatlon~ of which I forward you a copy. The exam!na
tiona, of which scientific subjects constitute the Pl'!nclpal 
part, are those for degrees ID science; but the SCIentific 
examiners take part also in the matriculation examination, 
and in the medical examinations. 

The expenses of this University are provi~ed for by an 
annual Parliamentary grant; the sums received fl'Om fees, 
&0., being repaid into the exchequer. 

260~O. 

Two examiners in chemistry, 1751. eacla • 
Two assistant examlDers in chemistry, 251. faC:I 
Two examiners in experimental philosopby, lOUI. each 
Two examiners in botany, 751. each - - -
Two examiners in geology and pa)reontology. 751. each 
Contingent expenses of practical examinations each -

50 
200 
150 
)50 
60 

£960 

For the encouragement of proficiency in scientific study, 
the following exhibitions and scholarships aloe unnually 
ofl'ered:-

l\rst Bachelor oJ Science E~amiflat;o". 
Four exlubitions, each of 401. per annum fol' two 

years, in experimental phYSICS, chemistry,lIotany 
and zoology - .£320 

Of these, the exhibition in experimental physics proceeds 
fl'Om an endowment provided by Dr. Neil Arnott; the rest 
are suppbed by the Parhamentary vote. 

In addition to the foregoing, first B.Sc. candidates can 
compete With first B.A. candidates for an exhibition of the 
sllme amount in mathematics anil"mechanical plulosophy. 

4Q 
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Secona Bacju/lor of Science Examination. 

Three scholarships, ea,('h of 501. per annum, for 
two years; in chemistry, zoology, and geology, 
and Palreontology - .f300 

All these are provided by ParliamenM vote. 
III addition to the foregoing, second B.Sc. candidates 

can compete with second B.A. candidates for scholarships 
of 501. per annum for three years, in mathematics and 
natural philosophy, and in logic and moral plulosophy. 

As the exhibitIOns and scholarships now open td B.A. and 
B.Sc. candidates conjointly, were prOVided for candidates in 
lIJ.·ts previously to the mstltution of degrees in science, their 
annual value 18 not included in the precedmg statement. 

The sum annually applicable by this Umversity for the 
promotion of science, IS, therefore, as follows :-

Expenses Qf~cientific examinations - • £960 
First B.SJl. exhibitions - - - • 320 
Second B.Sc. scholarships - 300 

Total -£1,580 

Of this total, the sum of 801. is provided by Dr. Amott's 
endowment, the remaming 1,5001. by Parliamentary vote. 

I beg to add, that If the CommiSSioners should desire any 
further mformation in regard to the working of the system 
of SCientific examinations carried on by thiS UniverSity, I 
shall be happy to afford it, either by letter or by personally 
appearing before them. 

I have the honour to be, Sir, 
Your obedient servant, 

WILLIAM B. CAltPENTER, 

J. Norman Lockyer, Esq., 
Secretary, &c. 

Registrar. 

UNIVERSITY COLLEGE, LONDON. 

VniverSlty pollege, London, 
SIR, July 20th, 1870. 

By a Circular letter, dated June IJth, 1870, ad
dressed to the PreSident of thIS College, Her Majesty's 
Commissioners, appointed to make inquiry with regard to 
Scientific InstructIOn and the Advancement of SCience, asked 
to be fur1l1~hed "with a statement of all sums applied to 
" the advancement of science or to scientIfic instruction" 
in this College; and the PreSident forwarded the Circular to 
me, WIth directIOns to prepare the reqUired statement, and 
to transmit It to you, for the mformatlOn of the Commis
sioners. 

In conformity with those directions, I now have the 
honoul' to forward the accompanymg statement, which I 
beg you to have the goodness to lay before thi Commis
~ioners. 

I remairi, Sir, 
Your obedient servant, 

JOHN ROBSON, Secretary. 
J. Norman Lockyer, Esq .• F.R.S. 

STATEMENT OF ACCOUNTS, 1826 to 1869. 
EXPENDITURE. 

.f 
Freehold land 
BUlldmgs and furniture 
*Books 

- 30,000 
- 125,070 

Anatomical and materia medica museums 
Chemical, physical, and physiologICal ap-

paratus - - - - - -
Museum of comparative anatomy and zoology 
Birkbeck laboratory of chemistl'Y - -
Expenditure beyond the College share of fees 

Do do. do. amount paid to pro-

4,425 
6,153 

4,336 
602 

3,128 
18,393 

fessors in augmentation of fees, and for 
annUlties and pensions - - 10,180 

• The College hbra1'16S consISt of upwards of 68.000 volumes and 
16 000 pampblets a consIderable. l'art of whIch has been dertved from 
gtfts and bequeSts. Last year Mr. James Moms bequeatbed to ti!e 
Collelre, subject to the bre mterest of h,s WIdow, the whole. of h,S 
valuable Itbrary, conslstmg of nearly 10,000 VOlumes, and In the course 
of the present year the College has reooIVed 9,982 volumes and 4.577 
pamphlets, constltutmg a splendId hb .... ry of works on Mathematics, 
Astronomy. and PhySlCS, bemg a be<!.ues~ by the late Mr.J.T. G~ves,of 
Cheltenham. who was fon£'lirl,y l'rofellsor of Junsprudence 1U the 
College. 

The whole of this money has been provided from the 
onginal share capital, from donations, and from legac"~8 
no part whatever of It having been derived from" l'arlia: 
mentary grants." . 

The special attention of the Commissioners is respect
fully directed to· sectIOns 4-9 of the College Act pu.ssed last 
seSSion, copies of which Will be found in the Calendar for 
1869-70, pp. 177-187. 

Particulars of DONA TIONS and BEQUBSTS still in hand. 

(For particulars of Investments, Bee A. in the next p~e.) 

r. O_al PiWpO'61. 

:Name of FUDd •• 1 

Bacon Legacy 
llebb " •• 

I Annual 
Income. 

I. •. d. 
1150 0 0 

U 0 0 
Cama Donation. • 140 0 0 

Holme Legacy· To be .!Y'B,ed to the purposes of the 
~~CounoS~~~e~~ the College 88 

Atkmson-Morley Fol' foundIng and estabhshmg in per-
Scholarshlps petUlty three scholarshIps fol' the pro

motIOn of the study of Surgery amongst 

F,lltter Exhlbi. 
tlOn. 

the students of t he College. 
To found an exhlbltlon In PathologICal 

Anatomy. 
Two gold and two stiver 'medsla to be 

gIven to the four studenta who shall 
most dl.tm~sh themselves by"'porto 
on the medICa.! """es 1U the hospital. 

FeIJowes Ch\l1cal 
Med"ls 

L,ston Clinical DI.,dends to be apphed in defraYIng the 
Medlli. expense of a !,:old medal to be conferred 

annua.!ly on the most deset'V1ng pupll 

Andrews· 
m Chmcal Surl':ery 1\1 the Collep:e. 

- To be appbed to the pllrposes of the Col. 
lege m such manner ... the Counctl 
shall tlunk fit, the name" Andrews" to 
be gtven to !tny applicatIOn olthe fund. 

Hume Memonal Upon trust for the eotabh.hment of 
scholarshIps to ad .ance the octenee of 
J u1'lsprudence and Pol1tlCa.! Economy. 

~~'!.:h',~ Profes- T:~.~~:':: :~:=~=a~F~'i~ 

Jews' Commemo. 
ratIon Scholar
ship •• 

Ricardo -

l .... or of Hebrew, and the remammg 
one-third to or towards the mamt.,. 
nanee of a Prof<lS$Or of Geolon'. 

To found two scholarshlps of 161. a year, 
te .... ble for two years, for general pro· 
fiCiency. 

Ongmally devoted to tbe purchase and 
mamtenance of a hbrary of PohtlCul 
Economy, but, m 1857, the Counct! re-

:~~e~o af:':~;::l.'t:~!,,~,:;.tc~~f~~ 
shIp m Pohtlcal Economy 'Of 201. a year 
tenable for three years. 

Cook Memor18.1 _ For an annua.! PrIze or books in the Col
lege School for the highest proliClency 
m MathematICS and NaturalPhllOllophy 

Holloway _ To be apphed m defravmg the charges or 
edllcatmg m the School as many boys 
as the mcome sball allow, the boy. to be 
thorougbly mstruoted m the English 
language. artthmetlc, and such elemen
tary parts of the seleneeo as may be 
consIdered u.eful m theIr future prob ... 
ble statIOn and eml'lo,)'IDent. 

Peene Llbl'lU'J' - The mterest to be annl1&lly applted to the 

r,urch""" of book.. chlefiy ot foreIgn 
Iterature and SCIence, to augment the 

Itbl'lU'J'. 
Robmson: Flax- The mcome to be applIed towards the 

lUaU. preservatIOn, custod,. J more convement 
and complete exh,b,tIOn to the pubhc, 
and augmentat,on of the Flaxman Gal
lery m tbe College. any surplus thereot 
to be apphed m the decoration of the 
Fla:nnan Gallery, and 1\1 the purchase 
of books, engraVlug.. drawmgs, and 
works ot art. 

RetIred Protes- rhe mr.ome to be set apart to be paId 
80rs. whenever the Counct! thmkfit, to such 

retIred professor or professors ... they 
"hall Judge to have been least remu
nerated m proportIOn to BerVlCOll ren
dered to the College. 

Slade Scholal'- For the establtsbment of six RChoJarship. 
alups. ot 501. per annum, tenable for three 

years. to be awarded to the studp.ntll of 
the College who shall most dlBtmgw8h 
themselves 10 drawmg, pamtmg, aod 

Slade Professol'o F::'1
I
C!':'iabl1shment and endowment 

Sh,p. of a ProfessorshIp of fine art. 

\lOO 0 0 

182 0 0 

35 0 0 

13 0 0 

810 0 

£27 0 0 

62 0 0 

86 0 0 

80 0 0 

88 0 0 

as 0 0 

63 0 0 

90 0 0 

83 • 0 

800 0 0 

110 0 0 

I hereby certify that the foregoing statements are cor
rect, to the best of my knowledge and behef. 

_ JOHN ROBSON, 
July 2~th, 1870. _ ' ,Secretary to the CounciL 
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Consols. 

-
Il 8. Il. 

Bacon Legacy, for lIeneral purposes -
D.tto, loan to h08S.tal - 8,0001. 
Hebb legacv. tor .tto · . 4012 12 10 
Cltma donatlOn - • • -
Holmo Fund, for the purfoses of -the MedlCRllJepartmen of the 

College -
Atkmson-Morley SurglOal Scholar~ -sh.ps' Fund. 

Aecumulat.on of Do. do. -d.v.dends. 

E~.I~~~:~~~!'g:::'~!fM~clai Fund: 
--Liston Chmcal Medal Fund • -

Andrews'Fund ExhlbltJons,Prizes, -and Scholarsh.ps for Profimency 
mGeneral L.terature and Smence. 

D.tto AccumuJatlOn of d'Vldends- -
Hume Memollal Fund' Scholar- 1781011 

sh.?," m Junsprudence and m 
Po .tlCal Economy. 

D.tto Accumulatlon of d'Vldends - -Goldsm.d Professorslups' Fund - -
Jews' Commemoratlon Scholar- 1,000 0 0 

ships' Fund. 
Ricardo Fund: L.brary and -Soholarslup m PohtlCal Economy. 
D.tto AOCllmulatlon ef wv.dends • -
Holloway Fund' SchooIElhlb.t.ons -Cook Memona.l Fund' an annual -

~~~~!,J',.'i~:s ~':d ~~~~:tc1>~~ 
10sop!t1.. 

Peene L.brary Fund· for tbe pur· -chase of books, chlelly of ForeJgll 
L.terature and SCience. ' 

Peel Memonal Fund: Income 1,7405 10 1 
apphed .n gtfts of books, maps, 
and other a.ds to knowledge, to 
Mecha.nlcs' InstItutIOns, &0. 

H. Crabb Robmson Fund: for keep. -
R!r::::J'I~:'~~l~l' ~o. 1,058 41 0 
L.brary Depos.t Fund · - ~ 

Reserve fund· - · - -
Brundrett Fund (reversion .. ~ 

after the death of a.nnlUtanta 
1,1441 U8. 3d 

Hollier Fund (reversionary aftep -the death of Mrs. Hollier). 

A. INVESTED AND OTHER FUNDS. 

INDIAII' B.A.ILWAY SlUlIES. 
New Bank ~~ '-1 3 perCents. Stock. ueed. 5 per Cents. I I Punlaub·1 Bombly. Madras. Scmde: I 

Delhi. 
I 

Il 8. Il. Il •• Il. Il a. Il • Il B. Il. Il B. d. £ 8. tZ. Il 8. d. Il 8. Il - - - - 1,144 40 40 - 1,~ 40 o 4,432159 

- - - - 2,855 15 8 - 2,700 0 0 - - - 10,000 0 o 3,57316 0 

- - - 3,870 7 9 

- - - 109 40 8 

- - - 86618 7 
GOI} 0 I} 
2911 9 S ;... - - .t,970 1\ 3 

- - - 603 15- 9 - -- ....- - 1,090 13 5 

-- . ' - - 62 1 2 - - - - - - - 2,780 41 3 

- - - 4097 17 9 

- - - 389 9 8 - - - 2,030 8 0 - -' ~ 1401 0 0 

- - - 1,2940 7 7 

- - - - - - - -
- - - 7313 5 - ...... - --

959 5 8 

-- - 4,907 1110 

APPENDIX XIV. (See Question '7483.) 

P APEX handed in by Professor MAsKELYNE. 

Somde. 

Il II. Il. 
1,218 15 0 

-
72 S 0 

In my evidence I allude to 8. subject on which I tainly either by the side of the crystallised products of 
proposed to make a suggestion to the Commission: the laboratory, that is to say, it should aid in illustra
namely, the removal of the M\nera.logical Collection ing the science of chemistry, or that place is to be 
to South Kensington, with the rest of the collections 'found ·where minerals are most completely studied, 
appertaining to natural hjstory. technically as well as scientifically, that is to say, 

The suggestion I would make in regard to this where mining is especially taught. 
removal iss that the biological collections, that is to The term mineralogy, in fact, inadequately represents 
say, those of the zoology and botany, together with the purport of a science the limits of which should 
that of palreontology (now called geology), should be include the morphologica! and the classificatory pro
united to form a National Museum of Biology; and blems of chemistry; for the mineralogist, in his capacity 
that the Mineralogical Department should hereafter of crystallographer, makes a study of the former, and, 
be combined with the Government School of Mines, in the arrangement of a mineral collection, seeks to 
wherever that institution may ultimately find its solve the latter class Qf problems, but does so with 
home, provided that its distinctive character be only such of the products of chemical combination as 
preserved. he meets with ready formed in nature. It would eel'-

So long as the British Museum might be retained tainly be well if the traditional perversity which has 
in its integrity, or its collections might be regrouped confined mineralogy to natural chemical products 
into distinct divisions at the present locahty, the should be broken through in the case of the National 
mineral collection would seem. tc? be in its place among Collection of Minerals, which is now by far the first in 
them. But when once a separation of a part of these . the world, and which might then be expanded into a 
collections from the rest is determined on, the logical complete collelltion, illustrating all definite chemical 
position of a collection of minerals in the midst of a products, whether formed artficinlIy by the chemists' 
series of biological collections assumes a new and very art, or found naturally produced by the processes in 
questionable phase. operation in the great laboratory of nature. 

The dlvlsion of created things into animal, vegetable, The collection taking this development is not at all 
and mineral is 11.0 longer exhaustive; it no longer inconsistent with its being connected with the School 
represents the whole world known to science. Organic of Mines. .rhat school, under any form that may be 
chemistry and the sciences that deal in organisms given it, must retain, as a part of its system, instruction 
treat of certain forms of matter that are organic from in chemistry, and a great collection of natural and arti
one point of view and yet are not organic from another, ficial chemical compounds would bt:l quite appropriately 
and even inorganic chemistry deals in substances that placed in juxtaposition with the other collections, 

_ can only be called mineral by using the word in what illustrative more immediately of mining industry and 
must, even in the present age, be termed an ambiguous its products. > _ .. 

sense. The 'place of a collection of minerals is eer- The study of natural minerals in their relation-to 
4Q2 

Grea' 
Western 
Badwl>Y. 

e B d 

2,000 0 o 
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mining will always be necessary, as wil~ collections to 
illi1o'1trate it. The National Collection would well sub. 
serve that purpose for a National Mining ~chool; and 
it would best be retained in connexion with such an 
institution, as the additions to its strictly speaking 
mineral pllrt, which, it is to be rememb~red, will always 
be expensive, and will ncel} a special cducation on the 
part of tbe Keeper, would be more likely to be kept up 
in such a connexion than if the collectiOll were attached 
as an appanage to Bome great chcmical labomtory 
where itl! mineral element would be liable to be lost 
si~ht of 01' overgrown by the purely cbemical labora. 
tory element. For these reasons, I consider the School 
of Mines Ilnd Metallurgy to be the best and most 
practical destination fOI' the Mineral Department of 
the British M\ls{\um under tbe supposed chango in the 
distribution ot the collectioJls; and I think this i~ 
equally so, whatner the objects embraced in this col. 

lection be confi~ed! as at present, to natural minerals, 
or whether the bmlts of that collection be enlarged in 
the manner ~ hl/oye proposed, BO as to embrace artificiaU 
formed ': mineral" or chemiCllJ products. y 

~ consld~r._ a~so, that it is equally the best and most 
logl~ destmatlo~ of the collection, whether the School 
of Mmes . be l-ewned where it is, or be removed to 
another Site. 

Un.der any c~rcumst~nces, a gallery must be built to 
co~ta.1n t~e ~neralog1cal collection, and the cost of 
bUlld~g 1t wilt not be very difi'erent, whether it bo 
n,ssoclated ~ith the Diological Museum or with tho 
S(\h~ol of MIDes. But I beg leave to placo on record 
and 1n th~ ~ands of Her Majesty's Commissionera, my 
st~oug opl~lon that the least appropriate destination of 
thiS collectlOD would be in association with a Biological 
Museum. 

N. STORy.MuKELYNE. 

APPENDIX XV. (See QuestioDs 7739-40.) 
PAPER handed in by Mr. CARRUTDERS. 

I had carefully rea"- and considered the proposals 
contained ill the anonymous communication on 
.. Botanical Museums," published in II Nature" on the 
:l3rd March last, anel was fully prepared to deal with 
them had they been made the subject of examination. 
Indeed, at the close of my answers to questions 7739-
40, I was proceeding to deal with them, when I was 
interrupted by a question which gave a difi'erent direc
tion to my examination. I treated the communication 
in "Nature" as one is accustomed to treat anonymous 
papers, estimating only the value of its arguments. 
No\vj however, as it appears with all the weight which 
the name of Mr. Bentham carries with it, I desire to 
submit to the Commissioners my views :-

1st. On the statements contained in the paper, 
And, 2ndly, on the matters naturally flowing out of 

those stateml'nts. 

I. TIle statements contained in tIle paper. 

1. The views expressed by Mr. Bentham regarding 
the main purposes of a botanical museum and 
berbarium, and the requirements of a collection for 
such a close study of plants as would supply a "sounu 
" foundation upon which the science of botany can be 
" usefully establi&hed," arise from his estimating the 
I3cience of botany as limited to that particulnr depnrt
ment of it to which he has devoted his life, and in 
which he has dOlle important service. The profound 
study of plants is, in his view, "their accurate deter. 
mination and practical classification," and he states 
that he requires for its prosecution nothing more than 
an exhaustive herbarium of the fragments of plants 
supplying tho diagnostic characters at present em
ployed for distinguishing genera and species, with It 
complete library and staff of officers. This is, in my 
opinion, It very defective estimate of the ~cience of 
botany, and of the materials required for its 
advancement. 

Robert Brown took a very difi'erent view of the 
profound study of plants, and in the Dotanical Depart
lDent of the British Museum he tried to develope that 
masterly grasp of the science which is to be found in 
his works, by illubtrating, as far IlS possible, the 
6tructu1-e of aU the parts from the lowest to the 
highest, both existing and extinct. Accordingly, the 
National Herharium, large liS it is, forms but Il. part of 
the Dotanical Collections. The specimen!> placed in the 
outer rooms, which exhibit chiefly the form and struc· 
ture of the stems and roots of plants, are as necessary 
1\ part of the purely scientific collection as the dried 
ioliage and flowers in the herbarium. While such 
specimens "excite the interest," and "gratify the 
curiosity" (and, what is more important, instruct 
the minds) "of the general public," these are very 
fill' from being their principal, still further n-om being 
thcit' only purposeGin a botanical museum, as Mr. 
13en~.appears to imply. The scientific investigator, 

l:! 

whose notion of systematic botany is somewhat larger 
than ascertaining the technical name and Ordcr of a 
plant, . consults. these specimens as he does the 
herbanum. It 1S, therefore, a mistake to suppose that 
they, "when once placed, require no further 
handling." 

The purely scientific collection of the British 
Museum consists of:-

I. The herbarium, comprising, 
a. The General herbarium. 
b. The British herbarium. 
c. Various separate small and complcte herbaria of 

historical interest. 

II. The Structural aeries, comprising, 
a. The fruit collection. 
b. The collection of gums, resins, and other 

natural products. 
c. The general collecti()n, exhibiting the form and 

stl-ucture of plants, and conHisting of the larger 
specimens chiefly exhibited to the public; and 

d. The Microscopical preparations, illustrating the 
minute structure of recent and fossil plants. 

2. The limitation of the science of botany to the 
plants DOW existing on the earth is another grave 
defect. No subject has recently received more atten. 
tion from biologists than the relation betwcen existin .. 
and extinct plllnts and animals. Every phi1osophi~ 
estimate, or systematic classification of the one king. 
dom or the other must include the fossil as well as the 
reccnt. This is fully acknowlcdged and acted upon by 
zoologists, and no better illustration can be adduced 
than Protessor Huxley's" lntroduction to the CI8.bsifi.! 
cation of Animals" (1869). In botany, also, in the 
standard and only complete Genera Plantarum, by 
Endlicher, the fObSils are ranged in their systellUltJc 
position with the l-ecent plants. It is true that the 
Genera Plantarum now in progress, of which 1\1r. 
Dentham is one of the authors, ignores !ill extinct 
plants. This retrograde step is in entire acCOI dance 
with the views expressed by :Mr. Bentham in 
" Nature." A systematic account of the Lgcopodiace{l, 
which took no notice of the al borescent forms of the 
palreozoic age, or of the CgcadefZ, which ignored the 
nUme1-OUS forms and remarkable variations of this 
order in the -secondary rocks, would be obviously very 
incomplete and unsatisfactory. In forming a collection 
to supply a sound foundation for the science or botany, 
it would be as reasonable to exclude the plants of any 
existing botanical province-say Australia-as to omit 
those which have existed at any particulnr pcriod of 
the earth's history-say that of the Wealden. 

3. The distinction which Mr. Bentham draws 
between a herharium "for the close study or plants" 
and one for their .. rapid determination without dissec
tion" is most undesirllble, and, in my opinion, practj· 
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cally impossible. No botanist has so extensive an 
acquaintance with the vegetable kingdom as to be able 
to make "a close study," in his necessary work, of 
every group of plants he may be naming or arranging; 
he must in many groups make a " rapid determination 
without dissection." If Mr. Bentham's distinction 
were in force, and the two herharia he proposes 
existed, he would himself, when rapidly naming some 
of the important collections which havtl passed through 
his hands, have often been ddven from the gl'eat 
scientific collection to work in his single specimen 
herbarium ,,;th the " general naturalist," .. the 
palreontologist," and "the mere amateur." Every 
systematic botanist is at first, and more or le8S all 
along, a .. com parer "ofplnnts. The man who begins 
as a. mere comparer, naturally becomes a close student 
under' the influence of the collection he is consulting, 
and the workers he encounters in that consultation. 

4. Mr. Bentham's single specimen herbarium is 
chiefly intended for the pnlreontologist, lind, in ad
dition, he proposes to provide him with "separate 
" collections of leaves and fruits, * * so arranged 
" as to enable them to be rapidly glanced over," and 
these, it L'! added, "would be most nseful." No better 
testimony to the utter worthlessness of such materials 
for the purpose proposed can be adduced than the 
criticisms of Mr. Bentham himself, on the evidence 
for the existence of the natural ortIer Proteacem in 
Europe, fl'om leaves found in Tertiary strata. Mr. 
Bentham was specially fitted to deal critically with the 
hundred fossil species 1'eferred to this Order, as he 
had just made the analysis and detailed descriptions of 
between five and six hundred Proteacem. The Order 
is also the best fitted to test the value of the leaf 
characters on which the fossils had been referred to it, 
because, as he testifies, it " is one of the most distinct 
" and most clearly defined amongst phanerogams," 
and is without" a single plant intermediate in structure 
betwcen that and the nearest allied Orders." WIth 
regard, then, to the leaves of this Order, Mr. Bentham 
says: "I must admit that there is a certain general 
"facies in the foliage of this Order that enables us, in 
" most, but not in all, cases, to refer to it with toler
" able accuracy-leafy specimens known to have come 
4, from a proteaceous conntry, even without flowers or 
" fruit-but as to detached leaves, I do not know of 
"a single one which, '" outline or venation, is 
" exclusively characte1istic of tke Order, or of anyone 
.. of its genera." I cannot reconcile this declaration 
by ·Mr. Bentham, to the ~'ellows of the Linnean 
Society, as their l'resident, in May 1870, with the 
statement published by him within a year thereafter, 
that such a collection of detached leaves, not for a 
limited and exceptionally defined Order, but for the 
whole vegetable kingdom, "would be most useful." 

I must further observe, that Mr. Bentham has over
looked-the f~ct that a large proportion of fossil plants 
have been determined' from their internal structure, 
that is, on evidence which no mere herbarium, how
ever extensive, can supply, far less one for rapidly 
determining plants without dissection, 01' a collection 
of detached leaves. The palreontologist requires the 
mObt extensive collections possible for his work, and 
he must be a working zoologist or botanist. All such 
work done by mere" geologists," and on such data as 
Mr. Bentham proposes to supply, would always deserve 
strong condemnation. 

II. In consideling the matters naturally flowing out 
of Mr. Bentham's paper, and the views I have now 
expressed, I venture first to submit the reasons which 
make it desirable, in my opinion, to retain the two 
herbaria as separate lind independent institutions. 

1. The two herbaria already exist, and are, to a 
considerable extent, parallel collections. Mr. Bentham, 
whose extensive plivate herbarium formed the founda
tion of the publichel'barium at Rew, declared, in 1858, 
" that a great portion of the additions to the Banksian 
II herbarium, since Sit- .Joseph's death, are duplicates 
" of those already at Rew." As the Banksian plants 
form less than a quarter of those now existing in the 

British Museum herbarium, the duplicates wOuld be, 
according to Mr. Bentham, about three fourths of the 
whole. Sir William Hooker, also, whose large collec
tions form the great bulk of the Rew herbarium, 
testified, in 18;8, that" the Museum specimens are to 
a great extent duplicates of those at Rew." And the 
present Director of Rew Gardens Corroborated this 
statement at that time. In 1860, Sir William Hooker 
further sai9, in reference to the transfer of the 
National Herbarium to Rew, as affec1ing the herbarium 
there, "To Dr. Hooker and myself it literally and 
" truly can be a matter of no consequence" , 

2. The two herbaria have been under different 
management, and, to some extent, express different 
results of" the close study of plants." The important 
bearing of this consideration on botanical science in 
Britain can scarcely be overestimated. One practical 
illustration may be adduced. The most varied views 
are entertained by botanists as to the limits -of a 
species, and comequently as to what constitutes a 
duplicate. Thus, in the case of the indigenous flower
ing plants of Bdtain, Mr. Bentham considers them to 
form 1,274 species; Dr. Hooker, in his recent Flora, 
makes 1,473 species; Professor Babington increases 
the number to 1,648' species; while a botanist 
adopting the views which Jordan and some conti
nental authors have applied to local floras, would 
make them three or four times more numerous than 
even the last estimate. It is quite obvious that these 
dlfferent botanists have each very different notions 
as to II duplicates," and that a distribution undertaken 
by Mr. Bentham would certainly result in the loss to 
the herbarium of plants which Dr. Hooker would 
consider good species, and the II duplicates" distri
buted by Mr. Bentham or Dr. Hooker would include 
numerous plants which would be of the utmost value 
in M. Jordan's eyes. The two herbaria, existing, as 
they do, under different directors, to a considerable 
extent counteract these and other analogous evils. 

Ill. The objects of the two herbaria are funda
mentally different, and, in as far as they fulfil their 
objects, they are employed for totally different pur
poses. The National Herbarium at the British 
Museum was founded in 1827 for the use of the 
scientific botanist, while that at Rew was, as Dr. 
Hooker says, "originally maintained expressly for 
the use of the gardens." This was the primmy object 
for which Sir W. J. Hooker accepted the private her
barium of Mr. Bentham in 1855. Before that year the 
gardens had been fulfilling their proper functions 
without a scientific herbarium attached to them. The 
,wo pditions of the" Hottus Rewensis " are the best 
testimony to the efficiency of the gardens, amI to the 
value of the collectioml brought together there under 
the Aitons. No herbm'ium of any kind, 1 believe, 
existed at the gardens during their time. The Banksian 
Herbarium was often, and for a long time, sYbtema
trcally nsed for naming the Rew plants; and the 
strictly scientiiic portion of the" Hortus Kewensis" 
was the work of Solandllr, Dryander, and Brown, the 
successive Curators or theBanksian Hel barium. Even 
811' W. J. Hooker, the successor of the younger Aiton, 
who r:lised the gardens to their present eminence, had 
no publi(: herbarium from tho time of his appointment 
in 1841 flll 1855. It is, therefore, evident that a great 
scientific herbarium is not a necessity to the efficiency 
of the Gardens at Rew. 

It is, however, rertain that such a herbarium as Sir 
W. J. Hooker and Dr. Hooker desired, that is, one 
sufficient to enable the officials to name the plants in 
the gardens, would be a most useful adjunct at Rew, 
as it would saTe the great waste of time which would 
be incurred in consulting a herbarium at a distance. 
Inasmuch as growing plants are, to the extent that they 
are developed, perfect, and permit thorough examina
tion, it is obvious that the- single specimen herbadum, 
proposed in "Nature." would meet all the 1 equirc
ments at Kew; and this could be kept up, as suggested 
by lVIr. Bentham, from the duplirates not required in 
the great National HelbaIium,.all being accurately 
named before being sent. 

4Q3 
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IV. The l'ractical' difficulties in the administration 
of tW() separate, and to some f'xtent independent, her
baria would be numeroUS and serious, and, in the course 
of time, a condition of things similar to what at present 
exists would result. It is needless to speak. of a 
London herbarium, consisting of single specimens of 
each specie!ll, because such a herbarium, if practicable, 
would, as 1 have already shown, be utterly wOI1;hless 
for the purposes to which it is proposed to be applied. 
1fthe London herbarium were to cont.ain only 8peci
mens sent by the keeper of 1\ herbarium whose notion 
of the science of botany was confined to the "accurate 
determination and practical c18Ssification" of Jier
barium specimens, it is obvious that the palreontologist 
would not find there the Dlaterials for prosecuting his· 
work. If, on t~e other hand, the London herbarium 
were constituted to be of real use to the palreontologist, 
the keeper must have the power of acquiring, as oppor
tunity offered, the suitable materials, and he would 
necessarily secure collections which a future agitator 
might demand to be transfelTed to Kew, with as per
tment reasons as those Mr. Bentham now employs. 

V. It is not an unimportant consideration that the 
continued separate existence of these two great herbaria 
is a great security against their destruction by fire. 

VI. the expense of the two herbaria is very small. 
I am unacquainted with the amount granted for Kew 
herbarium, but it cannot greatly differ from that re
quired by the National Herbarium, which amounted 
for the financial year lately completed to 1.767l. I 
know of no way in which the country can at onCe 
}tdvance the interests of science and encourage its 
students at a IImaller cost and with more important 
results than by maintaining in their full efficiency the 
two botanical collections at present existing. 

It must be admitted that the formation of a single 
great National Botanical Establishment, comprising 
the two public herbaria now existing within ~ com
paratively small distance from ea.ch other, is a. very 
attractive scheme. and should the Commissioners think 
that its realisation is desirable, I submit the following 
considerations as, in my opinion, essential :-

I. It must form part of the National Museum of 
Natural History. Such a museum, as far as it is an 
exhibition of biological science, will consist of animals 
and plants, both existing and extinct. It is absolutely 
necessary, in the study of geology, that the plant 
remains should not be separated from the animal 
remains; and, further, it is as necessary for the aatis
factol'y interpretation of the fossil plants, as well as for 
forming a true estimate of the vegetable kingdom, that 
the recent plants should not be separated from the 
fossil. The separation of anyone department would 
be a serious injury to all. 

II. It must l'epresent the whole science of botany, 
and not consist of only dried foliage and Howers, which 
constitute a herbarium properly so called; and, con
sequently, it must be formed on the priuciple adopted 
by Robert Brown, and exhibited' in the Botanical 
Department of the British Museum, and not on' the 
imperfect plan advocated by MI'. Bentham. 

III. It must be placed in the position in which it 
will be most serviceable to the public, and most acces
sible to botanists, and that place is, beyond all question, 
London. The statistics which I submitted on the 
occasion of my examination establish this, by sh(\wing 
the extent to which the botanical collections at 
the British Museum are made use of. Further, it 
is universally acknowledged that a herbarium for 
scientific use must exist in London, The long ex
perience of Mr. Brown nnd Mr. Bennett in the 
National Herbarium made them entertain and express 
very decided views as to this necessity. My shorter 
experience has been long enough to convince me that 
its removnl to !relY would be practically placing it 
out of the rench of the busy men who frequently use 
it to the advantage of scieuce. Of course, thE.' working 
botanist who devotes himself exclusively to the sCience 

would ~ollow the ~ollections wherever they went; bu' 
the active profeSSional man, and the man of business, 
who devote their spare hours to botany. would be 
deprived of the assistance necessary to their work 
which they now obtain at the British Museum. That 
such men do 1\ large proportion of the scientific work 
of the country may be shown in many ways, as, for 
instance, by the fact that out of the 19 botanical 
memoirs contained in the last two volumes of the 
Linnean Transactions, four are produced by profes
sional botanists, and 15 by others. 

The late Professor Henfrey,(I) as representinlJ' the 
botanical teachers of London, Sir Charles Lyell,l',l) for 
the palreontologists, and Dr. Falconer, (3) Air. Bentham, (t) 
and Dr. Hooker(5) have recorded it as their decided 
opinion that the interests of science require that a 
public herbarium should exist in London. Such a 
herbarium, even if used only by poJreontologists, must 
be, as I have shown, as extensive as possible; other
wise, it will tend to mislead, like all other imperfect 
sources of information. 

I would further add, in favour of London being the 
proper site for the National Botanical Collections, that 
important collections of plants, both recent and fossil, 
accessible to students, but not to the general public, 
now exist and must still remain in London. These 
are: 1st, the Linnea.n herbarium, containing the 
plants described by Linnreus; 2nd, the great Wal
lichian herbarium; ard, the Smithian herbarium of 
British plants, all belonging to the Linnean Society; 
4th, the collection of fossu plants belonging to the 
Geological Society; and, 5th, the extensive public col
lection of fossil plants in the Museum of Practical 
Geology. The removal of the National Botanical 
Collection from London would so separate them from 
these collections as serionsly to injure their value to 
scientific investigators. 

IV. The accommodation provided for the Botanical 
Department in the New Museum of NatuI'al History, 
the plans of which have been accepted by the Trustees 
of the British Museum, will be in every way superior 
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to any that exist in the world, and will be amply 
sufficient to accommodate the proposed single National 
Herbarium, as well as fully to display the structural, 
histological, and poJreontological departments of the 
science. .All the requisites specified by Mr. Bentham ~:I~ul'it. 
for the close study of plants, excepting the connexion p.401 
with a garden, exist to a greater or less degree at the 
British Museum, and some of them in a greater degree 
than at Kew. That living plants are a requisite 
adjunct to a herbarium, is in opposition to the testi
monyof Mr. Brown and Dr. Falconel·, to thc effect 
that there is no necessary connexion between a herba
rium and a garden; and is opposed, moreover, to the 
testimony of Mr. Bentham himself, as well as to his 
declaration that his extensive systematic labours have 
all been based on herbarinm specimens, although 
they have been carried on in close proximity to 
the finest scientific garden in existence. 
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In the event, then, of its being resolved to maintain 
only one great national botanical collection, I would 
submit that it should not be cut off from the allied 
biological collections, but be placed with thcm in the 
same-building in London. And that, for this end, the 
collections presented hy Mr. Bentham to the public, 
anll all that have been added to them by purchase or 
presentation, be removed to London and incorporated 
with the Nntional Herbarium; and, further, that the 
extensive botanical library formed at the national 
expense at Kew be made, with the Banksian library, 
the foundation of that National natural history library 
which will be required for the National Museum of 
Na.tural History. 

It is necessary, in dealing with.l\Ir.Bentham's printed 
nnd publicly expressed views on this matter, to bear in 
mind that he cannot be considered an w'pl'ejudiccJ 
witness. 1 have frequently referred to his relatlons to c 

the herbarium attached to the Royal Gardens at Kew. 
He has thus stated the reasons by which he was in
fluenced in presenting his herbarium aud library to the 
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public in 1855 :-" I thought that, at that time, there 
" was no herbarium and hbrary in London sufficiently 
" open for the use of botanists, and I presented them on 
" condition that, they should form the nucleus of a 
" national herbarium and botanical library, to be kept 
" at the expense of Government, and open to the free 
" use of botanists." I can assert, in opposition to Mr. 
Bentham's belief-and a similar opinion has been, I 
understand, recently expressed-that at that time the 
National Herbarium and the National Library, as far 
as it is an adjunct to the herbarium, were fully and 
freely accessible to botanists, and were largely used 
by botanists; and this I am able to maintain from 
the contemporary records of this Department, aB'well 
as from the testimony of botanists who were then 

in the habit of consulting the collections. Under the 
influence of this erroneous supposition, Mr. Bentham 
made his own hcrbarium a national institution, and a. 
rival to the Danksian Herbarium, and, under the in
fluence of this sl}lDe spirit of rivalry, he now believes 
that there exists. "a state of continual competition" 
between the two herbaria. I am sure that Dr. Hooker, 
and the authorities at Kew, will as strongly repudiate 
this statement as I do now, if it is meant to imply a 
competition in any way to the injury of science or the 
public. It is only in keeping with the motives which 
actuated him at the first that Mr. Bentham now 
agitates for the incorporation of 'the Banksian Her
barium with that of which his own forms the nucleus. 

APPENDIX XVI. 

EXTRACTS from the Reports for 1867 and 1868 of the Committee of Governors of the Worcester, Lichfield, 
and Hereford Training College, of which tke Rev. Canon Gover is Rrinczpal. 

The cry for technical education, though, perhaps, not very ledge to be found among those engaged in. numerous 
Intelligent or clear, points to a. more extended traming. callIngs, of which the SOCIal rank is not very different from 
It indIcates dissatlsfaction, as regards the amount of intel- their own. They take their place, as it were, in a republIc 
ligence brouv;ht out, and of power given to our workmen, of letters for all those eager mtellects, who would carryon 
WIth the shortcommgs of the present system of elementary to special subjects the educatIOn gamed in the best of our 
educatIOn.' elementary schools. 

Formerly a third year of study for special subjects was Still, tlie dIstraction incident to preparation,for two dis-
recog-msed 'and at one tIme, indeed, a reSIdence ot three tinct examinatIOns under separate departments is not 
rears was 'all but unposed upon the training colleges by without Its dISadvantages. 
the CommIttee of Council, whilst, in the second year, alter- It; would be I better If the former diversity of stqdies in 
natIVe subjects, dtversely chosen by the officers of the varIOus the varIOus colteges could be restored by the co-operatIOn ' 
colleges, formed part of the second year's course. The of the two Departments of the Education Office. 
alternative subjects have been \Vlth.drawn, and the system, It would go further still to meet the demand for technical 
throughout the colleges, has been compressed into a rIgid educaiaon, If the colle.ges could retain. after the two years' 
umformlty J the thll'd year's course has been abolished, course was finished, selected students to prepare for speCial 
and thereWith the best preparatIOn for assIstants on the subjects in the followmg May exammatlOns of the Depart-
staff of the training colleges themselves. - ment of SCIence and Art. 

The examin.ations of the Department of Science and This experiment, mdeed, your comDllttee, m the beginning 
Art, In VaJ'lOUS subjects, seem to {}ffer a remedy. AlthouV;h of 1868, endeavoured to carry out, as they beheved, with the 
your commIttee thmk It undesirable that any of these sub- concurrence of the Education Department. The class 
jects should be taken up by the students dunng the second list for the subjects m whlph thell' students sought exami
year's course, unless such as fall in Wlth It, yet these natIon appears m the present Report (page 52). With 
6xammatlODs afford the means of partIally restorlOg the third regret, then, your COlllIDJ.ttee learnt that, III the opimon of 
year's studIes. The CommIttee of Council. it is to be, hoped, the CounCIl Office, eXlStmg Mmutes '!"{ould not warrant thIS 
Wlll recogmse the contznued residence of selected students extension of the tune of training; and they have, therefore, 
fol' these examinations. Accordingly, thIS experiment has' been compelled, with great reluctance, to suspend thell' 
been set on foot by your commIttee J and a suh-commlttee design. 
and classes have ,been formed III accordance wIth' the In one: subjpct In whICh the Education Department 
requirements of. the De})artment. authorItatIvely avails itself of the Syllabus of the Depart-

, , ment of SCIence and Art,.naIl;lely, DraWlng, some modln-
On Imother subject of general interest with reference to cation seems reqUIsIte. 

trammg: colleges, their concern with techmcal educaiaon, At present, the cerbncate for competency to teach draw
and the connexion which has sprung up among them with- ing IS glVen for passmg lD the second grade. Now, many 
the Department of SCIence and Art, It is expedIent to make students have reached or nearly reached thIS at the end of 
some remarks. In the Report of the CommIttee of the their nrst year; some even when they enter the college. 
House of Commons, of which Mr. Samuelson was ch8J.l'man, But the tJu.rd grade, or art teacher's certIficate, lIes so 
one of the recommendatIOns is- far beyond the second, and involves the expendIture of so 

"That the managers of traming colleges for teachers much time m the preparatIOn of the prescrIbed group of 
of elementary schools should glVe speCIal attention to the worka, as to make nearly hopeless the attempt to I'each 
instructIOn of those teachers in theoretICal, and applied it in the portion of tIme whIch the college can allot t() 
science, where such ~nstructlOn dOllS not exist already." drawmg. 

But the Committee of the House of Commons do not Yet, It IS most ,desirable that those who have evmced 
appear to have been aware that the training colleges can- more than ordinary talent or taste m thIS direction, should 
not, as fOl'IDerly, elect the subjects in which they Wlll seek not be left to fall back from the pronciency they had 
exammation. Tins was, indeed, the system at first pursued; acquired, 01' be kept Wlth the body of the students, reite
but It has long sIDee been superseded by the course laid raiang work they have already mastered. 
down In the syllabus, and, from time to time~ more and more ConSidering the Importance of. drawing to the lIchool. 
narrowly contracted at their Wlll by the Committee of master, whether for the power whICh it confers on himself 
Council. ~o an undeviatmg unifornuty of subjects. The in Ins methods of teaching, or for the use he can make 0' 
very same com:se and subjects of instruction, under existmg it as a. subject of instruction, a recognised intermedIate 
arrangements, are prescrIbed to, and required trom the stage, between the certificate of the'second grade and that 
student In a metropohtan college, in a colle~e amongst of the art teacher, appears to be caJled for. ' 
the keenest activitIes of manufact~ing life. or 10 a Welsh 
college, preparing teachers for remote agricultural valleys 
and a populatIOn strange to, 01: unversed in the English 
tongue. 

The re·llctJon. from this rigid curriculum has found ex
pressIOn In the mtroductaon of science classes (so popular 
amongst the students that the. authorItIes or the training 
colleges are constrained to go along with the movement) 
in connexion Wlth the Department of Science and Art. 

Yet, there is much in this movement of obvious good. 
The students are not herem examined in a close and ex
clUSIve class, lunited to those only who are to be of their 
own profession., On the contrary, they are thrown into 
open competition with the minds most athirst for know· 

RESULT of the Examinations of the Science Classes he,d 
In conneXlon with the Science and Art Department, 
May 1868. 

AnimaL Physiology. 
Class I.-Daphne, Mapp. 

" Geology. 
Class n.-Daphne, ./_ Class III.......:M:app. Spence!:'. 

. ..Physical Geograp"4i!. 
• Class I.-Daphne (1861); Powell (-1867).Timmw (1867). 

4Q4 

N"tu:re. 
Vol.W., 
p.401. 
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Class n.-Bates (1867), Bullock, Jackson (1867), Mapp 
(1867), Heath, Woodward. 

Class I1I.-Bmner, Butler, Booth, Cowlishaw, J.Doyle 
Eccleston, Hmgltly, Lea, RUey, Sargeant, Padfield-(1867)' 
Pedley (1867). Spencer, Williams. ' 

Elementary Mathematics. 
Class I.-Mapp. 
Class H.-Bullock, Daphne, Doyle, Williams. 
Class IlL-Bmncr, Booth, Hutler, Heath, Lea, Sargennt, 

Woodward. 

Theoretwalllfecha"wlf. 
Class II.-Mapp. I Class III.-Doyle. 

Class V.-Spencer. 

Practical Plane and SoUd Geometry. 
Class H.-Daphne, Doyle. I Class 3.-Mapp. 
All :n t~e first thre~ classes in each subject receive,l 

Queen s Prlz~s; those In the first two classes are qualified 
to become SCience teachers. 

N.B. -The science classes in connexion with the College 
were only established at the end of Janunry 1868. 

APPENDIX XVII. 
REPORTS from EXAMINERS under the SCIENCE AND ART DEPARTMENT. 

The following Letter was addressed to the' Profes. 
sional Examiners fOI' Science under the Science and 
Art Department of the Committee of Council on Edu
cation, South Kensington, on the 15th of June 18'71. 

Royal Commission on Scientific Instruction and the 
Advancement of Science, 

6, Old Palace Yard, S.W. 
SIR, June 15th, 1871. 

I AM directed by the Duke of Devonshire, the Chair
man of this CommisslOn, to ask you to be so good as to 
aid the CommisslOners in their inquiry by answering (with 
the least possible delay) the following questions with refer
ence to the examination papers, under the Department of 
Science and Art, for 1871. 

1. What opinion have you formed as to the amount of 
good which is done by the South: Kensington System 
generally, and the value of the examination in the different 
grades~ 

2. What is the evidence afforded a8 to the practical 
Dature of the teaching? -

3. What opinion have you formed u.s to the amount of 
" cram," and the power of testing it by examination '{ 

4. What test is afforded, by passmg in the advanced 
papers, as to the fitness of a candidate to become a teacher 1 

5. Whether any eVidence is afforded, in the badly spelt 
and ungrammatical papers, that they are, as a rule, the 
work of young persons? 

I have the honour to be, 
Sir, 

Your obedient servant, 
J. NORMAN LOCK1'Ell, 

Secretary. 

'rhe following replies were received :
Royal Military Academy, Woolwich. 

SIR, June 25, 1871. 
IN compliance WIth the wish you have done me the 

honour of expressing, I beg to submit the accompanying 
report, pretnismg l-

Ist. That I have had 110 expenence as inspector of schools 
connected with the SCience and Art Department, and but 
a few years' connexion with it as examlDer, and, therefore, 
my knowledge of the inner working of those schools must 
necessarily be htnited, and my oplDlon of little weight. 

2nd. That my subject is a peculiar one-one that IS only of 
late years fully recogmsed as a necessary branch of education, 
and, conselJ.uently, much m want of a text book within every 
one's reach-one, moreover, that requires a considerable 
amount of preVlous mlltliematical training, if any extensive 
knowledge of it is required. or (for even an elementary 
course) models and aids to learning which are not attain
able bY' all who take it up. I must beg, therefore, that the 
exceptional nature of the case may be taken into eonsldera
tion while reVlewing my remarks upon the results that 
have passed through my hands. I beg to submit that the 
teachers, owing to the system of payment by results. are 
too apt to look upon the Science and Art Department as 
having been estabhshed to supply a source or income for 
themselves, rather than for the promotion of education, and, 
owing to this feeling, resent any innovatlOn or alteration in 
the style of examination, or in the course of study in any 
given subject, which they think will interfere with the 
number of their successes in that subject. They appear to 
insist upon having a. minute syllabus of the course of study 
requiSite for any subject taken up for examination, and any 
deVlation from thiS syJlabus, or even the setting of a question 
in a form not familiar to them, is made the subject of dire 

~ompl~int. In my own case-when first appointed exnminer 
lD subJect 1,-1 offended In both these respects, and the 
!etters of remonstrance.from teachers were many, and bitter 
11). tone. Some averred that the questions were impOSSible 
others, that they were beyond the reach or ordinary mortals' 
and one, that 1 knew little 01' nothing of the 8ubject. Thl~ 
was because the syllabus laid down in the Directory had 
not been exactly adhered to. 

Now. I beg to submit that teaChl'lS ought not to be 
permitted to dictate to the Department or the examiner in 
reference to any particular examination which 18 intended 
to test general knowledge in a certam subject. and that the 
syllabus sho~dd ~ve the barest outl!ne .of .the subject or 
grade! of suhJect It refers to, merely IDdlcsting the points 
at "'hich the course of study in that subject should begin 
and end. 

I lVould also beg to submit that more stringent rules 
should be established, and carefully camed out by com
mittee and inspectors, to prevent students attemptmg too 
much, and to prevent teachers from encouraging them ID 
those attempts. I would suggest that some means should 
be devised by which a student should be deb8l'l'ed from 
,taking up an "advanced" paper in any subject unless he 
had previous!y obtained a class in the" elementary," or 
from attemptmg an II honours" paper till he bad passl'd 
well in the U advanced." The difficulties to be met Wlth 
in carrying out this system would doubtless be great, and 
equally doubtless, have been under the cOllsideratlon of th; 
Dej>artment. 

In consequence of the plain evidences ot the .. cram " 
system pursued, which are afforded by the results that have 
passed ~~rough my hands, I beg leave to give my unquaU. 
fied oplDlon that no student who has obtained even a first 
class, in either first or second grade, should be allowed, on 
the strength of that success only, to constitute himself 
a teacher of others. (I again beg to remind you that I 
am speaking only from experience in my own peculiar 
subject.) In the case of .. honours," thmgs would be 
different. A successful candidate in that grade would 
probably be well qualified to undertake the tuition of begin
ners, being most likely experienced as a draughtsman, and 
well groullded and ,Practised in mathematical reasoninll. 

One of the questIOns submitted for my conslderatlOn haa 
reference to the writmg and spellmg of the candJdates. On 
this point I am hut little qualified to form an opiDlon, as 
in my subject scarcely any writmg has been hitherto re
quired. The words scholarship, exhibition, problem, or, now 
and then, a word or two of explanation, have been the only 
means that I have as yet had of judgment on this pomt, 
but I have always considered the bandwritlllg to be very 
fair, indeed. and do not remember any instance of 6agrant 
mis-spelling. This year I had a questlon in my paper that 
required a short written answer, and on conferring Wlth my 
assistants I find that we are agreed that both spelling and 
Wllting were on the whole very good. 

I have only to add that if I can possibly aft'ord Her 
Majesty's Commission information upon any othel pointe 
connected With my position as examiner to the Science and 
Art Department they have only to command me. 

I have, &c. 
F. ALP. BaADLEY. 

To the Secretarr, 
Royal Comnussion on Scientific Instruction. 

The College, Homerton, E., 
SIR, July 14, 1871. 

I HAVE the honour to acknowledge the receipt of 
lOur communication dated June 15th. My absence from 
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England has prevented an earlIer reply. A copy of Y'JUr 
letter forwarded to me failed to reach me while abroad. 

My connexion with the SCience and Art Department has 
not been of long duration. I have superIntended only two 
examinations 10 machine constructIOn and drawing. Fur
ther, I ought to remark that there, IS at present, a special 
difficulty In securln/t the proper teaclnng of the subject in 
whICh I examIne. There are no satisfactory EnglISh Text
books of machme desIgn of an elementary ch81'acter. In 
Germany and in France some progress has been made in 
reducing to method the prmciples of machme deSIgn, and 
treatises have been prepared for use in polytechnic schools, 
for which, at present, we have no eqUlvalent. Such mate
rials as eXist 10 our engmeering literature are either con
tamed in treatises too difficult Tor use by the class of 
students who come up for these examinations, or are 
scattered m a fragmentary way through treat18es on special 
department~ of engmeermg. The result is, that, whilst 
machme dr&wmg IS falrly taught, machine design is, at 
pre~ent, hardly taught at all. Subject to these remarks, I 
have pleasure in returning the following answers to the 
questIOns of the Commissioners: 

1. In forming an oplDlOn as to the good effected by the 
sCience e'CammatlOns, three POlDts may be consldered:
(a ) 'Vhether the e'(ammer can, by the form ofthe examma
tlOn paper, direct and gradually nnprove the character of 
the mstrl1ction; (b.) whether the system of the Department 
secures fairly competent teachers; (c,) lastly, whether It 
creates suffiCient mterest to secure the formation of classes 
and the attendance of students. 

I am of opimon that the examiner has the power, to a 
consIderable extent, to direct and shape the teaching, He
commendatIOns whICh I thought It deSirable to make after 
the exammatIon in 1870, had, I beheve, the effect of improv
ing the character of the teachlllg, espeCially in the better 
sehools, and the results In 1871 were more satIsfactory 
than in 1870. 

As to the competence of the teachers, I must speak With 
rather less satisfactIOn. In many of the schools the teach. 
Ing IS good, but many of the teachers have not suffiCient 
practical acquamtance With the detaIls of machInery to 
re,der their teaching effective. Probably an exammation, 
wl'bch is mainly an exam1OatlOn 10 draw1Og, appears easier 
to many than It really is, and thus the teachers are temllted 
to send up students who are unprepared to pass the exami
natIOn. It IS to be hoped that the failure of 10effiCient 
teachers to pass their students, the gradual Improvement of 
the more efficient teachers, and, above all, the Introduction 
of SUitable elementary text-books, In thIS subject, may In 
time seCUl'e a higher standard of teachmg. 

As to the third pOint mentioned above, nearly three 
thousand students offered themselves for examinatIOn in 
machine constructIOn last year, a number so large, that It IS 
eVident that a conSiderable stimulus to 1OstructlOn in thiS 
subject IS created by the system of the SCience Depart
ment. 

2. The question of the Commissioners as to the practical 
nature of the teach10g has already been answered m the 
above remarks. The teach10g in the subject in which I 
examme does not, ill my oplDlOn, att81n so high a standard 
as It is desirable and practICable that it should. 1 have 
pomted out some speCial causes wluch haNe hindered 
ItS Improvement, and I have also mentIOned that it IS 
improvmg. 

3. I am of oplOion that in so WIde a subject as machme 
constructIOn, the examinatIOn for which requires skIll as 
well as knowledge, crammmg may be prevented, If the 
euminer is suffiCiently careful. 

4. It is, no doubt, highly desirable that teachers of an 
importb.ut technical subJect of thI" kmd should have a 
higher tram10g than IS ImplIed in the fact of their ability 
to pass the advanced stage exammation. For example, 
it is Important that all teachers of thiS subject should have 
some general knowledge of the strength and resistance of 
materials and structures. I have set, In the advanced stage, 
some questions involv1Og elementary knowledge of thiS 
kind, but it IS impOSSible, at present, to make the answering 
of these a conditIOn of pass10g the examinatIOn. 

5. The papers 10 machine construction, in the elementary 
and advanced stages, do not involve written answers. 
Hence I have formed no opinion on the point to whIch 
attentIOn IS dlfected in the fifth questIOn of the Com
miSSIOners. 

I have, &c. 
W. CAWTHORNE UNWIN. 

J. Norman Lockyer, Esq" F.R.S. 

26060. 

School of Military Engmeering. Chatham, 
SIR, June 21, 1871. 

IN reply to the questions in your letter of the 15th 
instant, I have the honor to state :-

1. I have only had two years' experience, 1870 and 1871, 
of the South Kensington S.)I8tem, and that only in one 
subject, bUlldlOg .Jonstructlon. 

Th:) opinion I formed, from the e~ammatlOn of 1870, is 
fully stated m my report to the Secretary, SCIence and Art 
Department, dated 7th June 1870. 

That whICh I have formed from the exammation of this 
year IS stated 111 my report, which is now 10 the hands of 
thc Secretary, SCience and Art Department, for prmtlOg. 

It Will be seen from these reports that the opimon I 
formed last year, as to the knowledge of the students, and 
as to the teachlOg, was as unfavourable as It could pOSSibly 
be, but that the improvement thiS year is "ery marked. 

I think that there is reason to expect, for some years, 
great further Improvement in the teachmg, and, in that case, 
the effect can hardly faIl to be to get rid of a number of in
ferior methods of constructIOn in details, now used locally, 
and to brlOg into more general use those methods whIch 
are conSidered the best. 

2. The teachlOg has this year unproved much, and is 
10 the rIght directIOn to gIVe a practICal knowledge of the 
subject, but there IS room for great improvement, which 
may be attained by the more general use, by the teachers, of 
large dIagrams and models. , 

I should say that such diagrams and models of the 
simpler details of constructIon are already supplied to some 
extent. 

A special Text-book IS also a great deSideratum. 
3. 'l'aklOg "cram" to mean, that, by It, a student is 

enabled to give a correct answer, the meaning of which he 
does not understand, there is httle opportunIty for" cram" 
In this subject. 
. The examinatIOns are almost entirely by drawing, nnd 
If a student can draw a det811 of constructIOn correctly, he 
must generally understand the constructIOn Itself. 

4. None. 
5. 'rhe papers being almost entirely drawing papers, no 

e"ldence IS afforded on this point. 
I have, &c. 

HENRyWRAY, 
The Secretary, Lt.-Col. R. E. 

Royal CommiSSIOn on Science. 

39 Ashburnham Grove, GreenWich, S.E., 
SIR, June 22, 1871. 

IN complIance With your letter of the 15th inst., 
respectIng the exammation papers under the Department of 
SCience and Art for 1871, I beg leave to state that I have 
thought over the several questIons contamed therem, and 
have now the honour to furnish the following answers :-

1. My opmion, as to the amount of good which is done 
by the South Kensmgton System, may be expressed as 
follows: It puts Within the reach of young persons the 
means of acqumng technical educatIOn whICh they, If left 
to their own resources, could not obtain, and who would, 
probably, remaIn !gnorant of fundamental principles and 
theories which, in after lIfe, will be found to be most useful 
to them. It encourages industry, inasmuch as it mduces 
them to devote their spare time to Improving their minds, 
instead of wasting It 10 Idleness. It Rug-gests subjects for 
study adapted to the V.l.rIOUS tastes and circumstances of 
the students; and, upon the whole, it cannot faIl to make 
them better artisans, and, ilonse'luently, better members of 
society. The exammatlOns provoke a SPlrit of emulation 
among the students, and also stImulate them in their 
studies. 

2. The eVidence afforded as to the practical nature of the 
teaching is such as to lead to the supposition that the 
teachers are upon the whole qualIfied for their work; and 
the advanced papers, formstance, show that a decided im
provement has taken place since the same candidates worked 
the elementary papers, thereby provlOg thai; a benefit has 
been conferred upon those who have received instruction in 
thiS manner. 

3. With regard to the amount of "cram," and the power 
of testing it by examination, I may mentIOn that the sub
ject of na\'al archItecture is so wide, and the questions that 
can be given are so numerous and varied, that unless the 
student has been fairly taught, he must inevitably faii at 
the exammatlOn. 

4. The test afforded, by passing in the advanced papers, 
as to the fitness of a candidate to become a teacher in naval 
archItecture is, that he thereby displays a faIr knowledge of 
practical shlpbruldmg, and shows t~t he understands the 

4R' 
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principle. of drawin'g to a IIcale, and the geometry of ship
bUlldmg or what is technically called "laYIng off." 

5. NC: evidence, ill my opinion, is afforded In the badly 
BpeIt and ungrammatical papers that they are, as a rule, tbe 
work of young per~ons. 

I have, &c. 
W. B. BASKCdMB, 

Examiner in Naval Architecture, 
Science and Art Department. 

'I'll e Secretary, 
Royal CommiSSion on Science, 

6, Old Palace Yard, S.W. 

127, Harley Street, Cavendish Slluare, 
SIR, June 21,1871. 

I ENCLQSE a paper contaming my replies to the 
IIuestlOns you aSk in your letter of the 15th June. 

I am sorry to see that the drIft of the questions indicates 
hostility to ~he scheme under which science teachmg is 
noW promoted. As, for some years, I was Principal of the 
Engineering College at Putney, the only attempt made in 
thIS country to gIve a good sClentlfic practical educatIon, 
I have for a long time had the subject before me, and I 
became convinced that It was hopeless to expect anything 
like an «Ecole Polytechnique" In England, unless the 
Government would set it on foot. 

H any plan is to be successful, it must begJn by encou
ragIng sCIence teaching in a humble manner over a very 
Wlde area, so that those who have aptitude for such 
studIes should be found out. 

The next step IS to provide for the higher scientlfi.c edu
,cation in conneXlOn with actual applIcations of theory, 
laboratories, and workshops, a forge or foundry, actual 
surveY's, both superficial and geological. 

Such a plan has been conceived and partly carried out. 
Its success was suffiClent to show that it was necessary to 
have Government aid to perfect It, and the experiment was 
brought to a close by the dIfficulties whIch attended a 
project depending soMy on prn'8.te aid, chiefly that of the 
Duke of Buccleuch, and some others. ' 

The Government- has lately reco~nised the necessity of 
such a scheme for the civu engineermg serVIce of India. 

'In returning my answers to your questions, I may, 
pel'haps, be permitted to add, that I hope the recommen
dations of the Commission will be for the improvement of 
existmg means of encouraging science, and not for dls
couragmg them; and I say tills dlSlnterestedly, for I must 
soon retll'e altogether from my work in the educatIon of the 
country, and shall regret very much if, after labourmg, 
more or less, for 30 years, I should not be able to dIscern 
real steps of progress in this subject 

There has been much talk about scientific education, 
some little advance to it : a noble encouragement by SIr 
Joseph Whitworth, the schemes of the Governmenf m 
the School of Mines, the School of Naval Arcilltecture, and, 
then, the more prominent place assigned to science in the 
older Universities and in tlie UniversIty of London. But 
the discovery of scientific aptitude in the labouring and 
'mIddle classes is only provided for by the exammatIOn of 
the Science and Art Department, at South Kensmgton, 
'which, if judiciously managed and steadily continued, WIll 
stimulate and bring out the great mass of latent force 
whICh must exIst in our people. 

I have, &c. 
The Secretary of the B. M. COWIE. 

Royal CommisslOn on Science. 

MATHEMATICS. 

I. As to the general value of the South Kensington 
scheme, I think It has stimulated the desll'e to obtain 

:scientific knowledge, and called into being the teachers 
who impart it. The amount of good will be greater or 

'less according to the popularity of the teacher, a.nd hiS 
judgment. All that the Department can do is, to secure 
proficiency in the subject which he professes to teach, but 
this wlll not secure the teacillng faculty, nor the power to 
attract, nor the power of selectmg proper students for the 
class. The examination itself shows the result of these 
quahtle9, as well as the scientific; acquirements of the 
teacher. 

There is very great difference in the three grades of 
the subject in whlCh I examine. 

Stage i. A very httle acquaintance with algebra as far 
as a Slffiple equatlOn, J~eometry as far as it is contained in 
the first book of Euc~, and anthmetic, will secure a second 
class •. 

\. ~ 

A great number of boys are sent in who know very 
little. As they do not pass, they merely give trouble 
which is of smaJl consequence. Of those who do well 
(class i.), I generally should say that they have acqUired 
some ma.thematIcal facIlIty. Of those who pass in class Ii., 
a fair proportion may be said to have some u!eful mathe
matIcal knowledge. A great many are not very satisfac
tory, but they get a class by marks, and ought not to be 
dlscoura~ed 01' rejected. 

Stage Ii. We reqUIre that those who pass should get 
fair marks in two subjects at least. No one can get a class 
by one subject only. The paper contains questIOns ID 
algebra, geometry, and trigonometry. 'foo many take the 
paper only becauee they have passed the first stage, and 
fall. Still, speaking of those who pass in thiS stage, 1 am 
of opinion that they have made a good step in the subject. 

Stage iu. These men, also, speaking of those who pass, 
and leaVIng out of the case those foolish candIdates who 
know very lIttle, and thmk it a fine thlDg to say that they 
took an advanced paper, show a very fair progre8s 10 
mathematical knowledge. 

Putting aJl tms together, I think a very fair amount 
of good is done by the system. I think the grsdes I., 11., 
ui., in mathematics, are very faJ.rly dlstingUlshed, and that 
progress from one to the other is real progress. 

II. There are many teachers who know their busrness 
and teach well. There are some whose pupils show, by 
their papers, that they are not well taught. These we try 
to discourage. ThiS year, one school was reported as show
ing, in the aggregate, that the teacher is incompetent, and 
it was recommended that no payments should be made. 

The "practical nature of the teaching" is, however, a 
phrase which I hardly understand. In my subject, part 
IS theory, part is practice. I tillnk the theoretical ~ue8-
tions, corresponding to what we called "book work ' at 
Cambridge, are better answered than the questions which 
are of the nature of problem, rider, or example. I appre
hend that this IS a specimen of the umversal experience or 
examiners, who would aJl tell the same tale. 

We can hardly expect there WIll be many teachers who 
have the faculty of makmg thorough mathematiCians. 
There is a natural gift of this kmd whICh is rare; besl'les, 
the capacity of being made a mathematICian is not universal 
either. 

III. The amount of «cram" is considerable in 80me 
subjects, such as geometry and the mtroductory part of 
trigonometry. 

In the former subject, it is an undoubted fact that 
EuclId is leurned by Aeart in many scftools. A question 
distmctly put in the words of EuclId can be answered by 
such scholars. It IS not easy to check thiS. It an enunels
tlOn 18 changed, it is generally changed for the worse. 
'Ve try to add to the demonstration of S proposition in the 
same questlon, some rider to which we give half the marks, 
because it determines whether the proposition has been 
understood as well as learned. 

In trigonometry it is easily checked. The questions 
are so set that the crammed student is betrayed at once. 

In mathematics It is tolerably easy to check" crsm," 
when you get beyond the elements. It IS always possI~le 
to set questIOns which are easy enough to the well-m
strncted student, and throw out the f< crammed" com
pletely. 

IV. This is already answered nnder I. The fitness of 
the candidate to become a teacher is tested to thIS ex
tent: you ascertain the acquirements of the teacher. The 
examination of his pupils gIves us a measure of his capa
city for teaching that whICh he knows. 

The first qualificatIon is sufficiently tested by hie 
'Passmg in the advanced papers, and if hIS employers WIsh 
for a higher test, a very efficient one is afforded by the 
honours paper. 

V. There is no doubt that, in the elementary stages 
i., ii., the majority of candidates are very young, and often 
very ill educated; '\\'l'itmg, spelbng, and power of ex
pression being in such cases defectIve. Sometimes we 
have to remark that such candIdates would have been 
better employed in completmg their elementary education. 
But, takmg the exammatlOn generally, it is not true that 
the majority are too young or too IgIlorsnt of spelllDg, and 
certamly the successful students are not lIable to any Buch 
imputation. 

It is especially in Ireland that numbers of candIdates 
are sent up, who are too young and too ignorant of spell
ing and composltloll. No partIcular harm lA done, as they 
all "fau." This will correct ltself in time, as teachers will 
not persevere 1n sending up pupils who fall. 

B. M. Cown:. 
June 21, 1871. 
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REPLY to QUESTIONS relatmg to the Examinations con
ducted by the Department of Science and Art, by 
'r. Archer Hirst, Ph.D., F.R.S., formerly Professor of 
Mathematics m UniverSity College, London; now 
Assistant Registrar in the UniverSity of London, and 
E"ammer in the Higher Pure Mathematics for the 
Department of Science and Art, South Kensmgton. 

QuestIon 1. "What opinion have you formed as to the 
" amount of gooil which is done by the South Kensington 
" system generally, and of the value of the examinatIOn 10 

" the dlfferent grades P" - I believe that the SCience and Art 
Department are domg good service by promotmg instruc
tion in science, and by affordmg aid and encouragement 
towards the foundatlCln and mamtenance of science schools 
and classes throughout the/country. The system of ex
aminatIOns they have instituted is comparable, m pomt 
of thoroughness and utility, With any now in eXistence. 
These examinatIOns have revealed, and also increased, the 
deSire for SCientific instructIOn on the part of the middle 
and artisan classes, and they have, moreover, proved the 
necessity of supplementing the present action of the de
partment by measures more dll'ectly calculated to raIse the 
character and tone of the existing instruction in science. 
Under present circumstances, the practice of paying teachers 
accordmg to the results of competitive exammatlon IS, 
perhaps, as good as could be deVised for rendermg teachers 
more pamstakmg; It does not, however, suffiCiently secure 
good teachmg. Competltive exammations, by means of 
papers which have to be worked under pressure of time, 
are, at best, but a very Imperfect test of the soundness of 
the knowledge possessed by candidates, and of the trainmg 
whICh they have received; and, as a consequence of thiS, we 
find that those who, m reality, are most successful in prepar
mg candidates for such exammations do not rank amongst 
the best teachers, and frequently are not even good ones. 
They do not, as a rule, teach With that smgleness of pUr
pose which IS so essential to sound education; the ex
ammatiOn-value of thell' lessons occupies too promment a, 
place 10 their own thoughts, as well as in those of their 
pupils; the true objects of study are thereby oyerlookild, 
and a love for it checked rather than fostered. The 
extraordInary development given, 10 recent years, to the 
system of competitive exam1Oations is, in fact, far from being, 
an unmixed good. A deterIOratIOn 10 the quality of the 
instructIOn givell accompanies the rapid mcrease 10 the 
number of those who I·eceive It. To the universal struggle 
to score marks at competItive examinatIOns, or, rather, to 
the habit of study which IS engendered by the too ex
clUSive preparatIOn for thiS struggle, I am inclmed to 
attnbute most of the prE\valling superficiality of SCientific 
knowledge. The only remedy for trus to which I look 
with any degree of hopefulness is the establishment of 
well-organised traming schools for teachers,-schools 
where10 those who intend to devote themselves to teaching 
should not only have opportunities for extendmg and 
maturing their own knowledge, but also for exercising 
themselves 10 the art of teachmg under the directIOn and 
inspectIOn of the best masters of that art. The more fre
quent contact, too, with superior mmds, which would be 
secured to hIm 10 such a school, would do more towards 
ralsmg the morale of the teacher, and givmg him a proper 
appreCiation of his high vocatIOn than, perhaps, any other 
measure that has been proposed. In my answer to question 4 
I shall probably have occasion to return to thiS subject. 

Question 2. "What IS the evidence afforded as to the 
practical nature of the teaching~"-I am not sure that I 
correctly understand the bearing of thiS questlon on the 
examinations whICh I have had to conduct, and to ""hlOh I 
prefer to limit my remarks To me, the most practical 
teachmg of pure mathematiCs IS simply that whICh IS most 
thorough and _theoretICally sound; that which seeks, above 
all thmgs, to establIsh habits of accurate reasoning, which 
tolerates no shirking of difficulties, and no looseness or 
obscurity of expressIOn; that, finally, which keeps mere 
manipUlation, accordmg to rule, in due subordination to a 
clear comprehension of the nature and origin of rules. 
Judged by thiS standard, the worked papers submitted to 
me at the South Kensmgton ExaminatIOns afford very little 
eVidence, indeed, of teaching ofa practical nature.' Forreasons 
before alluded to, I am qUite prepared to admit that these 
papers may represent but very imperfectly the result of the 
teachmg which thell' writers have received. Making all 
due allowance for thiS, however, evidence enough remains 
of the prevalence of mathematical teachmg whICh IS not 
practICal, because It IS not suffiCiently sound and well 
grounded on prinCIples. 

Questaon 3. "What opmion have you formed as to the 
" amount of ' cram; and the power of testmg It byexami
" natIOn? "-1'0 some extent I have already answered this 
question. By" cram," m mathematics, I understand the 
10adlDg of the memory ~th verbal answers to antiClpated 

questions, and With rules and demonstrations which the 
understandmg has not fathomed. ThiS VICIOUS habit un-, 
doubtedly prevails to a deplorable degree. It js the natural 
offspring of competitive examinatIOn, the invariable te
source of the incompetent and indolent, who covet, but d.o 
not deserve, the w'jrldly advantages whICh success in exami
nations secures. Nothing IS more easy than to detect 
"cram" m mathematICS. A slight alt61'atlOn m the enun
Ciation of a theorem, or m the conditlons of a problem, is 
m general qUite suffiCient to reveal Its eXistence. 'Vhat is 
here sD.1~, lias reference, of course, to " cram" in Its W(lrst 
forms; It should not be forgotten, however. that it eXists 
ill all pOSSible degrees, and that, in its milder forms, It loses 
much of Its repulSive character, and becomes SImply Im
perfect knowledge. 

QuestIon 4. "What test is afforded, by passmg in th~ 
" advanced papers, as to the fitness of a candidate to becom~ 
" a teacher? "-Noonewhose studies have not extended far: 
beyond the subject matter of the lessons he has to give' 
can properly teach the elements of any science. A teacher: 
therefore, ought to be able to pass an exammatlOn ill the 
higher b·ranches of the subject he professes to teach. ThiS, 
however, IS a very msufficlent test, mdeed, of his fitness' to. 
teach. Other qualities, moral and 1Otellectual, are reqUired 

• 10 a teacher, the presence or absence of which wrItten 
exammatlOns cannot 10 the least reveal. ThIS brmgs Ull, 

again to the subject of the selectlon and trammg of 
teachers, touched upon m my answer to question 1. I am 
convl!1ced that It is ~he questIOn of most pressmg Import-, 
~nce ill the present 1OqUlry, and I trust that, through the 
mterventlOn or the present CommiSSion, more deCided steps 
towards Its solutJ4>n will speedily be taken. I am aware 
that, at present, a certaIn number of teachers are yearly 
brought to London for the purpose of hearIng lectures 
delivered by Professors Huxley, Frankland, and Guthrie 
and of attending practical classes conducted under the~ 
supermtendence. An extensIOn of thiS practICe, in the 
shape of a well-organized and supported training college 
for teachers of SCience, IS now greatly needed. It is to such 
a college that we must chiefly look for the productIOn of a 
class of teachers possessing wider culture, more matured 
knowledge, higher aims, and greater SQ'lJOlr faire than 
those upon whom candidates for competitIve eXSJDlDations 
are now, for the most part, dependent. 

Question 5. " Whether any eVidence is afforded 10 the 
" badly spelt and ungrammatical papers, that they ~e as a 
"rule, the work of young persons ~ "-Bad spellmg and 
grammar do occasionally, but not very frequently, disfigure 
the wOl'ked papers whICh are submitted to me. The haste 
With which such papers are wntten suffiCiently accounts for 
the fact, and, consequently, I attach but little Importance 
thereto. The subject m whICh I examine bemg the rugher 
mathematics solely, very young persons are necessarily 
excluded from competitIOn. 

MEMORANDUM in Answer to QuestIOns proposed by the 
ROYAL COMMISSION .on SCIENTIFIC INSTRUCTION. 

1. The existence of the South Kensington System pre
supposes that there are persons who Wish to acquire a. 
knowledge of one or more branches of sCience. I have no 
doubt that the dlrect effect of the system IS to induce those 
persons to pursue the studies m which they are interested 
With more system and thoroughness than they would do 
at least in all ordinary cases, If left to themselves. It pro: 
duces also, I suppose, the mdirect effect of indUCing many 
to study one or more branches of SCience, who would other
Wise have paid no attentlOli to such matters. 

With regard. to the value d the e'(ammations I may 
remark, that, WIth a few exceptIOns, the successful candi
dates are arranged lD two grades, and in two classes m each 
grade: four classes in all. There are two papers of questlOnE. 
one for each grade. Speaking With reference to the subject 
in which I have acted as examlDer, VIZ., theoretical me
chaniCS, I may state, that those who get mto the, lower 
class of the lower grade have all gll'en evidence of havmg 
acqull'ed, at least, a real knowledge of the very elementary 
parts of the subject; those who stand high 10 the lower 
class, and those 10 the higher class must know the leadmg 
facts of the SCience, and be able to reason on them and to 
work examples in them. Those who pass 10 the ad,"anced 
paper must have studied to aome purpose -as much of the 
SCience as can be treated without a knowledge of the 
dIfFerential calculus, whIle those who pass well 10 it give 
clear eVidence of havmg thoroughly mastered the subject 
up to the point indicated. 

The few exceptions mentIOned above are those who pass 
in honours. In thiS part or the e"ammatlOn the questions 
asked are such as could only be answered by candidates 
havmg a very considerable knowled~ of the subject such 
for instance, as might be possessed by a wrangler.' , 

4R 2 
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It may be well to add that the test applied is suffiClently 
strict to ensure the failure of a considerable proportion of 
the candidates in each grade. 

The value of the examination, then, consists in this, 
that it supplies candidates with an obvious motive for 
masterlDg Instead of playing Wlth their t:ubject, it enables 
them to judge of theU' .success in thel.f study, and, doubt
less in very many cases, It serves as an mducement to begIn 
a study which would not otherwise have been taken 1U 

hand. In thiS view the value is "ery great. 
(2.) If I rightly understand thiS question, I should 

say, speakmg with reference to my own subJect, that a 
person who has learned such matters 3ij the properties of 
the centre of gravity, the relations between the forces acting 
on simple machmes, the principles of rectlhnear and Circu
lar motion, the pressure of flUids, the conditIOns of flotatIOn, 
&c., has learned matters of a very practIcal nature. It is, 
however, to be Ldfne in mmd, that In most practical work 
the rules actually used are not the first prmclples with \ 
which science is conversant, but are secondary, and are 
uerlved in many cases from the prmciples of several SCIences. 
Consequently, a knowledge of scientlfic'princIples woulrl, 10 

ordinary cases, be of little dzrect use to an artisan. The 
indtrect use, however, would, I suppose, be very great, e g. 
ill cases which cannot fall to arise, when the accustomed 
rule has to be varIed. 

(B) A candIdate is said to "cram," I suppose, when, 
without understandmg the matter, he commits to memory 
answers to particular qut'..stlOns which the examiner IS 
thought likely to ask. I have observed very little, if any, 
work of this kind In the answers to my questIOns. In my 
opinion, an examiner, by carefully frammg ~s questIOns, can, 
almost Without fall, prevent any candidate from pasaing 
who trusts mainly to « cram," understood as above. 

I may, perhaps, be allowed to state further, that I very 
much doubt whether, in any but the most exceptional cases, 
candIdates could hope to pass by usmg theU' memories 
WIthout their understandmgs. Thus, even If such Simple 
questIOns are asked as "What is meant by the speCIfic 
" gravity of a solid or liqUid 1" or "State the three laws 
" of motion," It rarely happens that the statements are 
quite satisfactory, except those made by the -better class of 
candidates, shoWlng, either, that no attempt has been made 
to commit such pomts to memory, or, else, that the memory 
has falled. 

The case in wluch "cramming" may be occasIOnally 
resorted to Wlth success is, I suppose, when a candIdate has 
studied only part of his subject, and at the last moment 
gets up at hazard a proposition or two in the other parts 
which he does not know, on the chance of theU' beIng set; 
but, then, it will rarely happen that he Will select the right 
propOSItIOns, and, even If he do, he will commonly fall to 
wrIte them out correctly. 

4. A candidate who passed high on the advanced 
paper mIght be safely set 1;.) teach candidates for the lower 
paper. I mean, of course, so far as his knowledge IS con
cerned. Such a person, It may be added, will increase hiS 
own knowledge of the subject by teaching others. 

5. A considerable number, but qmtlLa minority, of the 
candidates show, by bad spellmg and want of power of 
expressmg their meaning, that they are comparatIvely un
educated. I suppose that these are, for the most part, young 
persons of the artIsan class. 

JOHN F. TWISDEN, M.A. 
Examiner in TheorlltlCal MechaniCS. 

June 21, 1871. 

Machinery Department, Royal Arsenal, 
SIR, July 13, 1871. 

IN reply to your letter of the 15th June 1871, 
respecting certain questions with reference to the examina
tiOn papers nnder the Department of SCience and Art for 
1871, I have the honour to furmsh the following answers 
for the Information of Ilis Grace the Duke of Devonshire, 
and tbeltoyal CommiSSioners on SCIence. 

18t quest~on. " What opmlOn have you formed as to the 
" amount of good whICh IS done by the South Kensington 
" System generally, and the value of the examination U1 
" the different grades? " 

I am decidedly of opinion that good is bemg done, 
probably not so much as may appear upon the surface, still 
it is a useful agency for disseminating real knowledge among 
a class of men where scarcely any knowledge existed before. 
In my official capacIty I am constantly ill want of men of IJ, 

superior dass for 'furkey, who have not only to be good 
workmen themsekes, but they requU'e to be qualified to 
teach other men in a profeSSiOnal capacity. In selecting 
such teachers, I rarely find one who could answer the 
questions m the elementary papers, unless they happen to 
have been LOnnectQf\ WIth these classes; workmen In 

general, and cven good workmen, know next to nothmg of 

any mechanical subject which is not a part ot theU' handi_ 
craft. Of course, there are many exceptions, but, a8 Brule 
it is so, and no one has had a better opportunity th"~ 
myself of findmg 'this out, because, for IJ, number of yeus 
past, I have been in search of s\lch men; but I am led to 
hope that the efforts of South Kensington Will gradually 
work a change for the better. 

Another pOint is raised in this No.1 9.uestion na'Tlcly 
" the value of the examlDatiOn in the different' grades:: 
ThiS is a more difficult pomt to answer; at the same tlmr, I 
do not see any better mode of ascertaining the result of the 
teachmg than by the present system. If the exammations 
were left to local efforts, I fear that there would be a 
greater tendency to partiality than 18 the case at present. 
In my opimon, the questIOns are often fairly answered by 
some who have not acquired much of the real natural 
knowledge of the subject. 

2nd question. .. What is the evidence afforded as to the 
practICal nature of the teachmg 1 " 

ThiS IS a most important questIOn, referring to DIy olVn 
subject of Applied Mechanics. I am under the impression 
that some of the teachers have but little practlcalacqull.lOt
ance with the subject, that they have derived thdr know
ledge mostly, if not altogether, from books; this is wrong; 
It seellls to me that the teachers should be men who have 
been applying mechanics practically for Bome time, u.nd 
who, III additIOn, have acquired the book knowledge; the 
two sorts III combination are essential. 

3d questwn. "'Vhat opinion have you formed as to the 
" amount of • cram,' and the pOlver of testmg it by 
" examination 7" -

There is evidence of a good deal of "cram," but I do 
not see how It can be aVOIded under the cllcum6tances, but 
" cram" IS better than nothing, and when the good men 
leave the classes, it Will be found that the good seed will 
bear frUit afterwards. 

4th question. "What test ill afforded, by passmg in the 
" advanced papers, as to the fitness ot a. candidate to 
" become a teacher 7 " 

I have carefully conSidered this question, and, in my 
OpIniOn, there 18 no eVidence whatever that such men are 
qualIfied to become teachers. 

5th question. " Whether any evidence is afforded, in the 
" badly spelt and ungrammatical papers, that they are, as a 
" rule, the work of young persons? " 

The answers given in the papers are so varied, that no 
general inference can be drawn; there are some who can 
write and spell correctly, but have no real knowledge (If 
the subject, while others show real knowledge who may spell 
very badly. 

I have, &c. 
JOR!> ANDERSON, LL.D. 

The Secretary, Exammer In Applied Mechanics. 
Royal CommissIOn on SCience. 

Royal InstItution, Albemarle Street, 
SIR, June 22, l8il. 

THE results of the exammation of 1871 had not 
reached me when your letter of the 15th arrIVed, but I am 
now 1U a position to answer the questions which the Duke 
of Devonshire and the Commission of which hi8 Grace 18 
chaIrman have done me the honour of submittmg to me. 

My relatIOn to the South Kensington exammatlOns is 
this :- I set all the examination papers, and orgamse a 
sta.fl' of gentlemen as assistant examiners. These ~e 
dIvided into two portIOns who respectively tal(e charge of 
the two subdIVISIons of experimental'physlcs comprISed in 
the examination. Two prinCipal assistant exammers are 
appolllted, who take charge of the honours papers, and 
who also check and revise the other papers. With thcse 
two gentlemen I have been recently 10 eommUDIcatlOn 
regardlllg the questIOns whic:h you have submitted to me. 

1. In reply to the :first question, I have to state that 
the two prIncipal assistant examiners are decidedly of 
opinion that through the agency of such examinatIons 8S 
that just concluded, a great amount of 80und scientific 
knowledge IS diffused throughout the country. ThiS, I 
may add, is the oplDlOn which I formed of the effect of the 
examinations wheu I read the exammatlOn papers myself. 

2. The second questIOn IS thIS: "What IS the eVidence 
afforded as to the practical nature of the teaching "I" It is 
dIfficult to answer this question, the term" practical" J5 lIO 

emmently vague. If by it is meant teaching by aid of ex
periments and suitable apparatus, then the teachinl! must 
be defective 10 a great number of cases. The teacliers in 
thIs country have never had any systematic training JO 

practICal experimentation. And although men may be 
found wbo become experimentists through tlu. force of 
natural bent, It is not to be expected that teachers generally 
lire of tlus class, or that they can dlspeIlSe with practiCal 
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instruction. It is, therefore, an object to be aimed at, the 
foupdmg of lDstltutlons in whICh teachers should be 
instructed m the use of apparatus sufficiently cheap, Simple, 
and effectual, to be introduced with profit into class 
instructIOn. 

I would here remark that although no Bcheme of 
educatIOn in pbysics is even approximately complete With. 
out illustrative experiments, an able teacher, even in the 
absence of apparatus, can do a great amount of gooil. It IS 
possible, by the .judlcious use of the blackboard and chalk, 
and of Simple models, to convey clear conceptIOns of varlous 
parts of physics, so clear, mdeed, that, should the pupil 
afterwards Witness the experiments, he shall witness that of 
wbich he had previously an accurate, though. It may be, 
an mcomplete conception. Indeed, even where apparatus 
exists, hie performance of experiments ought to go hand in 
hand With thiS diagrammatic expositlOn. 

3. The third question has reference to the prevalence 
of" cram." '11us word I find differently interpreted, hut I 
take the Significance of the word to be knowledge, which 
bears some such relation to the mmd as undIgested food 
does to the hody. This interpretatIOn excludes the Idea 
that all knowledge of experimental SCience, which does not 
embrace the experIments themselves, IS necessarily" cram." 
For, as I Said before, by proper descriptions, diagrams, and 
models, clear conceptIOns may be conveyed, and the mmd 
of the pupil exercised In a salutary manner. On the other 
hand, I hold that pernicious" cram" may co-exist With the 
performance of experiments; for experiments may certainly 
be conducted in such a way as to address the senses without 
laymg any real hold upon the intellect. 

Judgtd by thiS standard, the amount of "cram" reo 
vealed lD the recent exammation IS greater than It ought 
to be. Many teachers eVidently set before themselves, as 
the main object of their efforts, the bettermg of their own 
}leCumary estate; and a good number of them appear to 
entertam the notIOn that this end)8 more hkely to be 
gained by Increasmg the number of candidates than by 
aiming at more excellent Instruction. Of the 7,000 pupils 
recentlyexammed m phYSICS, many ought never to have 
appeared at all. Their Incapacity must have been known 
to their teachers, prOVided the teachers themselves be not 
utterly mcapable. Some method, I thmk, ought to be 
deVIsed which should not only depl'lve such teachers of any 
advantages expected to' arise from mere numbers, but 
which should also subject them to a definite penalty for the 
perfectly fruitless trouble and expense which they entail 
upon tlie Department of SCience and Art. 

'The detectIOn of" cram" must depend upon the sagacity 
of the exanuner; a thorough insight of the workmg of the 
pupil's mind is here essentIal, and It is for thiS express 
reason that I have sought the co-operatIOn of gentlemen 
experIenced In teaching as well as dlStmgUIshed in sCience. 

4. With regard to the fitness of candidates to become 
teache~, It IS no easy point to decide. Knowledge and 
teaching power are not necessarily the same. The latter 
implJes the former, but the former does not imply the 
latter. Teachmg power is, to some extent, a questIOn of 
character, which IS but imperfectly revealed by a written 
examination. Still, the chances undoubtedly are that the 
youth who expresses himself lD writmg With clearness and 
straightforwardness, Will also prove efficient as a teacher. 

5. I think the bad spelhng may, for the most part, 
be traced to the more youthful candidates. Still, cases now 
and then arise In whICh knowledge, sound in quality and 
conSiderable in amount, is found associated With defective 
spellmg. ThIS defect, however, IS a great nUIsance, and 
ought to be stringently dealt With. 

While commendmg much of the work accomphshed 
by the teachers, and recognising, in thiS eXamination, many 
creditable results, I think It ought to be the aim of the 
Department to employ the less satisfactQry returns with a 
view to lessening the mcompetence or neglect which these 
returns imply. 

I have, &c. 
To the Secretary of the JOHN TYNDALL. 

Royal Commission on Science. • 

Royal College of Chemistry, 
SIR, June 21, 1871. 

IN reply to the queries which you have addressed 
to me at the request of hiS Grace the Duke of Devonshire, 
I have to state that-

Fust. I consider the South Kensington System of 
exammatlOn to be of -great servICe m stimulatmg the 
teachmg of expertmental sCIence throughout the country,. 
and although much of that teachmg IS necessanly of an 
Imperfect character, owmg to the defective training of the 

instructors, yet, on the whole, it contributes to the dlH'uslOn 
of SCIentific knowledge to probably a greater extent than 
is done by all thf' other means of scientIfic mstruction put 
together. In my VISits to YariOUS parts of the country, 
durmg the paat three years, as one of Her Majesty's Com
miSSioners for the PreventIOn of the Pollution of Klvers, I 
have heen mncL impressed by findmg sCience classe&, m 
connexlOn With the Department, in many out-of·the-way 
pl~ces, where youths and workmg men, connected With 
mmmg and manufacturing mdustries, were receiving in
struction. In most of these places the mstructlOn could 
not be given Without some such assistance as that afforded 
by the Science and Art Department. 

With regard to the value of the examinatIon in the 
different grades, I conSider that, at present, the elementary 
and advanced stages ate of the most Imllortanco, the 
honours stage havmg, as yet, in chemistry at least, attracterl 
but few competitors. Persons commg up for the elementary 
exammatIOn appear to have been taught, for the most part. 
fronl books, or from lectures very Imperfectly illustrated, 
but, durmg the past year, the mstlUctlOn has become more 
practICal, owmg to the operatIOn of the" laboratory grant" 

, minute. Pupils attemptmg the advanced stage papers 
exhibit, in the exammatIOn just held, a much greater pro
fiCiency m experlmt'ntal or practical knowledge than was 
the case in former years, and a large proportIOn of the 
papers III thiS stage are of a very satisfactory character. 

Second. In the elementary fltage, the eVidence afforded 
as to the practICal nature of the teachmg IS, as just men· 
tloned, somewhat feeble, whilst in the advanced and 
honours stages It is strong and conclUSive, proving that 
much sound practICal mstructlOn has been imparted to the 
candidates coming up m these stages. 

ThIrd. In prepaIlDg pupils for the elementary stage, 
there has undoubtedly been a good deal of " cramm.ng , '! 
but, in the early stages of mstructlOn m science, there IS 
always 1\ considerable amount of mformation, such as laws, 
nomenclature, notatIOn, &c., which must be acqUired hy 
mere effort of memory, as dlstmguished from observatIOn 
and experIment, and I am, therefore, not disposed to look 
\Vlth utter disfavour upon a certain amount of what may he 
termed "cram" in the earlier stages of SCientific instruc
tIOn. Our "hole system of literary and arJthmetlCal 
eduratlOn is so largely founded upon cram, that I fear we 
must not expect, for some time to come, so much attention 
to be paid to observatiOn and experiment as IS desirable. 

Amongst the pupils attemptmg the advanced and 
honours papers, the evidence of cram IS by no means 
wantmg; nevertheless, they also give unmistakeable eVi
dence of a faJr amount of knowledge acqUired from 
observation and experiment. 

There is but httle -drfficulty in detectmg «cram" m 
the chemICal examinatIOn papers, and nothmg would be 
easier than to frame all the questIOns so that « cram" would 
be entirely useless, or nearly so, to the candidate, but, for 
the 'reasons already given, I do not conSider this deSirable. 
A certain number of anti-cram questIons are always set, and 
by the a,'oiilance of these questions the crammed candidates 
are Immed18tely recognised. 

:Fourth. T do not thmk that passmg m the advanced 
papers is a sufficient guarantee of the fitness of a candidate 
to become a teacher. Nevertheless, at present, the 'ChOice 
hes between these men and others With ~I.lll blJghter 
quahficatlOns. 

}<'ifth. I do not trunk that badly spelt and ungram
matICal papcrs afford conclUSive eVidence that they are the 
work of young persons, because I have repeatedly had 
letters from adult candidates exblbltmg such defects; as, 
for instance, one I received on the 14th mst, from which I 
append some extracta. 

I have, &c., 
E. FRANKLAND. 

J. Norman Lockyer, Esq., F.R S. 

ApPENDIX. 
COpy of LETTER from ADULT CANlHpATE. 

I am sure you will pardon me, your most humble 
servant, for wl'lting a few hne to lOU about the late 
exammation in chemistry for the schnce and Art depart. 
ment of which you are the examiner, I your humble sel"vant 
was one of the btudents that was examined- at the Man. 
chester Mechanic InstitutlOn, and I was mformed yesterday 
the 12th that you have been soo good as to give me a 
sec~nd class, well I most heartly thank you Sir, but still I 
should have been much better pleased had It been a first 
class, for I can asure you Sir I have been a student of 
chemiStry for 4 or 5 years and I think that If the examma_ 
tion had been practical I should have been first. for I am a 
great lover of chenustry and hy dmt of management I have 
got a very Dice Laboratory tog~her though I have a very 
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large family of six children, I can iLssure you SIl' that I 
have gone almost ~thout dmner meny a time so that I 
should hav money to fit up my Laboratory With and bye 
a few old book on chemistry. for I have worked very hard 
at the scnnce for some years. but Sir I happen to be one of 
those men who has had to work very hard from bemg a 
child and have got no Education as you i~ill. see by thiS 
and my e'{aminatlOn papers. * * * * but I can 
assure you SIl' I shall not gIVe up the study for I love It 
and I shall make it my lIfe's study. but I am sorrow to 
say that I do not tlunk I shall every go in for another 
exammatIon as I see I do not stand any chance on account 
of my want of Education. * * * * so hOplDg that 
vou will not take thiS note amISS and that you will pardon 
me if I have said anythmg rong as do not thmk I shall 
ever trouble you agam as 1 see It IS no use of me going in 
for exammatlOn as I do not think you have good data for 
.judgmg who is the best man under the present system of 
examinatIOns. \ 

SIR, Jermyn Street, June 17, 1871. 
IN reply to the questIOns proposed, I have to 

state:-
1st. I thmk a considerable amount of good is done 

by the South Kensmgton System, and I approve of the 
dIfferent grades. 'l'be system necessarily gives the pupus 
an Idea of the meanmg and. use of various brandies of 
science whICh otherwIse they would probably have no 
means of at tam mg. 

2nd. The term practical IS rather vague. If It means, 
in my branch, whether or not the pupils are taught prac
tICal geology in the field, I would say, that as a. general 
rule, they are not. If It means whether or not they are 
well taught, I reply that most of the classes are fairly well, 
and some of them very well taught. 

3rd. There is undoubtedly a considerable amount of 
"cram." I judge of this by the set phrases by which, m 
some classes, certam questions are answered. I have not, 
however, any means of judging, when such answel'S are 
corl'ect, that the pupIls dd not understand the meaning of 
these answers. 

4th. To the fourth question, there IS no means of testing 
the fitness of a candidate to bt'come a teacher, excepting 
the correctness and style of hiS answers. I make a point of 
valumg all such papers myself, and I observe that few of 
these candidates pass. Persons who "go m" for thIS 
office are often very III quahfied for It. It seems to me 
that often the fact that they are Ignorant, and Ill-educated, 
is the reason why they conSIder themselves likely to be 
quahfied for the office of teachers. 

5th. Undoubtedly bad spellmg, bad writing, and bad 
grammar prove that many of the pupils are very young 
persons, and others, perhaps older, have been very III 
educated. 

In the annual reports sent to South Kensington, these 
circumstances are generally commented on by me. 

From year to year there has, on the whole, been pro
gressive Improvement. This year the nnprovement has 
been very marked. 

I have, &c. 
ANDREW C. RAMSAY. 

J. Norman Lockyer, Esq. 

SIR, Jermyn Street, June 23, 1871. 
I HA Vlil the honour to reply to the questions put 

in your letter of the 15th inst. with reference to the exami
natIon of the South Kensmgton Department. 

1. The results for 1871 go far to confirm the opinions 
which I expressed to the Royal ComnnsslOn when exammed 
in 1870 (2290-2298). I beheve that much good has resulted 
in the minmg dIstncts, where the subjects of mineralogy and 
the prinCiples of mmmg form legitimate matter for study; 
but a sorry exhibition of unsuccessful "cram" has been 
produced by candidates from certain localIties, and especially 
by a large proportIon of those who have competed for 
" scholarships" and " exhl bitions." 

Of the dJJi'erent grades, the " elementary" has generally 
been the best In its results; the" advanced" has done very 
well 10 mineralogy, but in the paper on mining It has III 

only a few mstances been vel.,- good, though, as It seems to 
me, nevertheless, valuable from its fostermg habits of obser
vation. The" honours" grade has With me been a total 
fauure, and ~ I thmk, for several reasons undesirable to 
maintain. 

2. The eVidence, as to the teaching, is, I thmk, that for 
the elementary grade it has, as a rule, been good. In the 
" advanced" papers I have had, on the one hand, more 
gu~ssmg, on the other, "i,ery good results of personal ex
penence brought before me. 

3. '1'0 s?me extent the system of "cram" must be 
endorsed m thiS and other wntten examinations but I 
believe that so far, 'Yith the exception ~f candidates ;ager to 
amass marks for" scholarships," It has not been excessive 

4. The pasSIllg in the advanced papers 18, to m;y mmd: 
but an msufficlent t~st of fitness to become a teacher. 'hrse
ness,. suffiCIency of mformatlOn, and faclht;y in drawing the 
~qUIsIte diagrams, come out dlstmctly in tbe papers, but 
elthpr the presence or absence of some of these quallfiea
~Ions mIght be greatly made up for by other quahtles, to 
Judge of wInch personal knowledge would be needed. 

5. The had spelling and ungrammatical language of 
some of the papers are 111 most cllSes the Simple result With 
young persons, of a very insuffiCient amount of co:Omon 
schoolmg. The sound is often accurately followed as 
when a candidate described ventilatlDg" opperatlOn8 ~Ith 
a currant of are." Sometimes it results apparently from 
false readmg, as a man refernng to nitro-glycerine as a 
"viscious liqUid." Most of the bad speUmg has been asso
CIated With the poorest papers. But, on the whole the 
answers have been better In these respects than might have 
been expected. ' 

, -'fhe numbers for 1871 have been as follow :_ 

Jl:(meralogy. Prmclplea at lIming. 

Elemementary-lst class-
- I7} - - . - I} " 2nd class - 9 36 - - - - 11 27 

Advan~~d 
not passed - 10 . - - - 15 
1st class - - 2} . - - - . I} 

" 2nd class - ~ 11 - - . - 16 25 

Honou~s -
not passed - - - - • 8 - - - - - - 0 not passed- 2 

I have, &0. 
WARINGTON W. SMYTH. 

SIR, 
IN reply to your letter of the 15th June 1871, I 

beg leave to submit the followmg answers to the questIOns 
whICh it contams, which have been furDished, at my request, 
by two of the gentlemen (Dr. Rutherford, Professor of 
PhYSIOlogy in Kmg's College, and Dr. Foster, }'rrelector in 
PhYSiology m Trmlty College CambrIdge, and Examiner 
m Physiology and Compal'ative Anatomy In the UniverSity 
of London), who aSSisted me in the examinations of tws 
and last year : 

" Questton 2. The papers do Ilot alford any strong evi
dence of the teachmg havlng been practical. OccaSIOnally, 
and, perhaps, more especially in the papers of thiS yellr, 
the answers show that the candidate has actually seen the 
thmgs which he describes; but, as a whole, the teachmg 
must stIll be regarded as chiefly bookwork. 

" Queshon 3. There is abundant evidence, every year, of 
cramming. There are certain kmds of gross cramnnng 
(when, for lDstance, answers to questions thought likely to 
be put are cO=ltted to memory. and when, therefore, the 
same answers will be given ahnost verhatlm by all the 
members of one class) which can very easily be detected 
and punished. It 18 pOSSible, by jUdiCIOUS frammg of the 
questions, to defeat attempts at crammmg, to a conSIderable 
extent. But it is probable that in thiS, as In all other 
exammations, a very large amount of crammlDg Will go 011 
in spite of all efforts to prevent it. 

" Quest.on 5. Every year It is apparent, from the style 
of the handWrIting and from the character of the answers, 
that a very large number of the papers sent in are worked 
by very young persons, in fact, by mere children. 

.. Question 4. No WrItten examinatIon can ever be an 
adequate test of fitness to become a teacher. At the very 
best, a written examination can be no more than a means 
whereby to judge a candIdate's general knowledge of the 
subject; but, so far as II written examlIlatlOn is a test at all, 
the advanced paper In Physiology alfords a fair test whether 
candidates do or do not possess a sound knowledge of the 
elements of the subject. 

"Question 1. Makmg full allowance, lD all theae un
satisfactory aspects of the exammations, we are still 
strongly of opmion that the good which is belDg done by 
them IS very great. The answera in the elementary 8tage 
clearl;y prove that hundreds of young persons are annually 
becoming acquamted, if not in a wholly practical, yet in 
a fllJ.rly sound manner, With the elementary facta and 
princIples of Physiology.' 

'1'he answers in the advanced stage show, as dlstiDctly, 
that a large number of young artisans and other young 
persons in a 811rular station of bfe are yearly acqulflDg 
very considerable physiologtcal knowledge. The answera In 
thIS class are, perhaps, on the whole, superIor to luch as 
would be given by an average medical student, and the 
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instruction. It is, therefore, an object to be aimed at, the 
fou-odmg of 1Ostltutions in whICh teachers should be 
instructed m the use of apparatus sufficiently cheap, simple, 
and effectual, to be Introduced with profit Into class 
instruction. 

I would here remark that although no Bcheme of 
education in physics IS even approximately complete with
out illustrative experiments, an able teacher, eYen in the 
absence of apparatus, can do a great amount of goort. It IS 
possible, by the judiCIOUS use of the blackboard and chalk, 
and of simple models, to convey clear conceptions of various 
parts of physics, so clear, indeed, that, should the pupil 
afterwards Witness the experiments, he shall witness that of 
whICh he had previously an accurate, though, it may be, 
an mcomplete conception. Indeed, even where apparatus 
eXists, hie performance of experiments ought to go hand in 
hand With thiS diagrammatIC expositIOn. 

3. The third questIOn has reference .to the prevalence 
of" cram." ThiS word I find differently interpreted, but I 
take the significance of the word to be knowledge, which 
bears some such relation to the mmd as undigested food 
does to the body. This interpretatIOn excludes the Idea 
that all knowledge of experimental SCIence, which does not 
embrace tlIe experiments themselves, IS necessaruy " cram." 
For, as I said before, by proper descriptions, diagrams, and 
models, clear conceptIOns may be conveyed, and the mind 
of the pupil exercised In a salutary manner. On the other 
hand, I hold that permcious "cram" may co-exist ,vith the 
performance of experiments; for experiments may certamly 
be conducted in such a way as to address the senses without 
laY10g any real hold upon the intellect. 

Judged by thiS standard, the amount of "cram" re
vealed in the recent exammation is greater than It ought 
to be. Many teachers eVidently Bet before themselves, as 
the main object of their efforts, the better10g of their own 
pecumary estate; and a good number of them. appear to 
entertam the notIOn that this end_IS more likely to be 
gained by lncreasmg the number of candidates than by 
almmg at more excellent instructIOn. Of the 7,000 pupils 
recently examined in phYSICS, many ought never to have 
appeared at all. Their mcapaCIty must have been knoWll 
to their teachers, prOVided the teachers themselves be not 
utterly incapable. Some method, I thmk, ought to be 
deVised whICh should not only deprive such teachers of any 
advantages expected to arISe from mere numbers, but 
which should also subject them to a definite penalty for the 
perfectly fruitless trouble and expense whICh they entail 
upon the Department of SCience and Art. 

The detectIOn of" cram" must depend upon the sagacity 
of the elCaIDlner; a thorough insight of the workmg of the 
pupil's mind IS here essential, and It is for thiS express 
reason that I have sought the co-operatIOn of gentlemen 
experienced in teachmg as well as dlstmguished 10 SCIence. 

4. With regard to the fitness of candidates to become 
teachers, it is no easy pomt to decide. Knowledge and 
teachmg power are not necessarily the same. The latter 
implies the former, but the former does not imply the 
latter. Teachmg power is, to some extent, a questIOn of 
character, which IS but imperfectly revealed by a written 
examination. Still, the chances undoubtedly are that the 
youth who expresses himself in Wrltmg with clearness and 
straightforwardness, Will also prove efficient as a teacher. 

5. I thmk the bad spellmg may, for the most part, 
be traced to the more youthful candldates. Still, cases now 
and then arise in whICh knowledge, sound 10 quality and 
conSiderable in amount, IS found associated WIth defectIVe 
spellmg. ThiS defect, however, is a great nUlsance, and 
ought to be stringently dealt With. 

While commendmg much of the work accomplIshed 
by the teachers, and recognismg, in thiS exammatlon, many 
creditable results, I th10k it ought to be the aim of the 
Department to employ the less satisfactQry retiuns With a 
view to lessemng the incompetence or neglect which these 
returns imply. 

I have, &c. 
Til the Secretary of the JOHN 'I'YNDALL. 

Royal Commission on SCience. • 

Royal College of Chemistry, 
SIR, June 21, 1871. 

IN reply to the queries which you have addressed 
to me at the request of hiS Grace the Duke of Devonshire, 
I have to state that-

First. I consider the South Kensington System of 
exammation to be of- great servICe in stlmulatmg the 
teaching of experimental sCIence throughout the country,' 
and although much of that teachmg is necessarily of an 
lmperfect character, oWlDg to the defective tralDlDg of the 

instructors, yet, on the whole, it contributes to the dlffusion 
of SCIentific knowledge to probably a greater extent than 
is done by all thf' other means of SCIentific 1OstructlOn put 
together. In my VISits to ,'mous parts of the country, 
durmg the past three years, as one of Her MaJesty's Com
miSSIOners for the PreventIOn of the Pollution of llivers, I 
have been mllcfI Impressed by findmg sCience classes, in 
connexlOn With the Department, in many out-of-the-way 
places, where youths and workmg men, connected With 
mmmg and manufacturing lDdustrles, were recelVmg 10-
structlOn. In most of these places the mstructlOn could 
not be given Without some such assistance as that afforded 
by the Science and Art Department. 

With regard to the value of the examinatIOn in the 
different grades, I consider that, at pre~ent, the elementary 
and advanced stalles are of the most importance, the 
honours stage haVing, as yet, m chemiStry at least, attracterl 
but few competitors. Persons commg up for the elementary 
exammatlOn appear to have been taught, for the most part. 
from books, or from lectures very Imperfectly illustrated, 
but, durmg the past year, the instlUctlOn has become more 
practICal, owing to the operatIOn of the" laboratory grant" 

, mmute. Pupils attemptmg the advanced stage papers 
exhibit, in the exammatlOn just held, a much greater pro
ficiency 10 experimental or practical knowledge than was 
the clUle In former years, and a large proportIOn of the 
papers III this stage are of a very satisfactory character. 

Second. In the elementary Btage, the eVldcnce afforded 
as to the practICal nature of the teachmg IS, as just men
tIOned, somewhat feeble, whilst 10 the advanced and 
honours stages It is strong and conclUSive, proving that 
much sound practICal mstructlOn has been Imparted to the 
candidates commg up in these stages. 

Third. In prepnung pupIls for the elementary stage, 
there has undoubtedly been a good deal of " cramm:ng , '! 
but, in the early stages of mstructIon 10 SCIenct', there IS 
always 1\ conSiderable amount of information, such as laws, 
nomenclature, notation, &c" whICh must be acqUired by 
mere effOl·t of memory, as dlstlngUlshed from observation 
and experiment, and I am, therefore, not disposed to look 
with utter dISfavour upon a certain amount of what may be 
termed .. cram" in the earller stages of SCIentific 1Ostruc
tIon. Our "hole system of literary and llJ'lthmetlcal 
edu('atlOn is so largely founded upon cram, that I feat we 
must not e"pect, for some time to come, so much attentIOn 
to be paid to observatIOn and experiment as IS desITable. 

Amongst the pupils attemptmg the advanced and 
honours papers, the eVidence of cram is by no means 
wantmg; nevertheless, they also give unmistakeable eVi
dence of a fMr amount of knowledge acquired from 
observation and experiment. 

There is but little -drlIiculty in detectlDg "cram" in 
the chemical exam1OatlOn papers, and nothmg would be 
easier than to frame all the questIOns so that" cram" would 
be entirely lIseless, or nearly so, to the candidate, but, for 
the reasons already given, I do not conSider thiS desirable. 
A certain number of anti-cram questIOns are always set, and 
by the aVOidance of these questIOns the crammed candidates 
are immediately recognised. 

Fourth. J do not th10k that passing in the advanced 
papers is a sulIiClent guarantee of the fitness of a candidate 
to become a. teacher. Nevertheless, at present, the chOice 
lies between these men and others With uhll blighter 
qualificatIOns. 

~'Ifth. I do not trunk that badly spelt and ungra11l
matlcal papers afford conclUSIve eVIdence that they are tIle 
work of young persons, because I have repeatedly had 
letters from adult candidates exhlbltmg such defects; as, 
for mstance, one I received on the 14th lOst., from which I 
append some extracts. 

I have, &c, 

J. Norman Lockyer, Esq., F.R.S. 
E. FRANKLAND. 

ApPENDIX. 
COpy of LETTER from ADULT CANnI~ATE. 

I am sure you will pardon me, your most humble 
servant, for writing a few hne to you about the late 
examination in chemistry for the scunce and Art depart
ment of wruch you are the exammer, I your humble servant 
was one of the students that was examined. at the Man
chester Mechamc InstitutIOn, and I was informed yesterday 
the 12th that you have been soo good as to give me a 
sec~nd class, well I most heartly thank you SIT, but still I 
should have been much better pleased had It been a first 
class, for I can asure you SIT I have been a. student of 
chemistry for 4 or 5 years and I th10k that If the exam1Oa
tion had been practlCal I should have been first. for I am a 
great lover of chemIStry and by d10t of management I have 
got a very nice Laboratory tog~her though I have a. very 
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A large numbe1\ of the schools under the Department 
of Science and Art\seem to be adapted for young persons. 
At any rate, a large propOl tiOD of the candldates for exami
nation has always conSisted of young students, many of 
them very httle acquainted wl~h the use of language, and 
very llttle or very badly taught in the common rudIments 
of educatIOn. In many cases the spelhn~nd writing are 
exceedingly bad, and a certam per-cent age of the candidates 
has been rejected at once as not deserving a smgle mark. 

"fhls per-centage has deCIdedly dlmlDlshed, while the num
ber of candldates has largely Increased each successive 
year. 

The a1'l'angement of the candidates into classes has 
been changed from time to tIme, but smce 1867 there have _ 
always been two papers, and smce 1869 a third or honours 
paper. At first the work done for the advam'ed paper 
IndIcated lIttle more knowledge and no more teachmg than 
that for the ea~y paper, and the result was that very few 
candIdates pas~ed the examination. The standard for thIS 
paper has, notwlthstandmg, been steadily raised, and ill 
spIte of thiS the per-centage of candldates has been in
creased. It IS intended that none, or at any rate very 
few candIdates from SCIence schools, should attempt the 
advanced paper without having already passed in the easy 
paper at a former exaIIllnation. I have always endeavoured 
to make sure that no one should pass in the advanced 
paper without at least as much accurate knowledge as 
would secure a first class in the easy paper. I find, how
ever, that the per-celltage of passes in the advanced paper 
as well as of first classes in the E'asy paper is increasmg. 

To obtam a first class In the advanced paper, which 
would be equivalent to a certificate as to fitness for teach
mg, I requll'e in all cases some really good answers, and 
the absence of any gross error throughout the paper. 

1. As a general reply to your first inquiry, I may say 
that whereas a few years ngo the subject ·of phySical geo
graphy had not entered into general educatIOn, and was 
hardly recoguised m schools for the middle classes, there 
have been thIS year nearly 9,000 candidates for exanunation 
from tho SCience schools, of whom at least one half have at 
any rate some producible knowledge of the subject, while 
probably 20 pel' cent. (sav 1,800 young persons, many of 
whom propose to be themselves teachers) are really fairly 
instructed In the elements of physical geography, and may 
be supposed to take a certain amount of reasonable interest 
in it as a SCIence, and will be in a position to follow it up 
if occasion requires. ) 

2. The best evidence of the practical nature of teachmg' 
IS to be found in the general intelligence indicated in the 
answers. as contrasted With the mere repetitIOn of a form of 
words taught from a book. On the whole, I think, there is 
an improvement in thIS respect, but I am inclined to sus
~ect that the style of teachmg IS generally bad, or, at least, 

unsatisfactory, and that few teachers have learnt how to 
teach. Beyond all doubt there are many schools m which 
the teacher has no clear and dlStmct knowledge of the 
Bubjects he professes to teach, and in many cases the in
struction m phYSical geography evidently has not been pre
ceded by any instructIOn In the elements of descriptIVe 
geography. 111 the ell.8.mination of thiS year, a large num
ber of candidates had no clear notIon of the meanmg of 
latitude and lo.ngItude. 

3. That the mere learning a subject by rote and havInI( 
the faculty of answenng questions correctly Without any 
exercise ot the intellectual facultIes is ,'ery common, and 
is to some extent fostered by the examinatlon system, there 
can be no doubt. It is not very difficult to test It by ex
amlnation, but very difficult, mdeed, to award to It Its 
proper value. But the memory must be stored by facts, be
fore the judgment is matured, and it is not easy to 8ay 
where thiS system should stop. The intelligence of the 
teacher is really the only safeguard against the evil e1l'ects 
of " cram," as thus limited. 

4. I have already pomted out that the nature of the 
advanced paper, and the amount and kind of information 
required to pass in the first class, afford reasonable grounds 
for granting a certificate that shall justify teachmg. At 
the same time, it is certain that some may sbp through 
who are not really fit, on account of the dIfficulty of deter
mining, where no mistake is made, hOlv much of an answer 
given IS really understood. Even among the candIdates 
for honours, a considerable number are only able to answer 
questIOns by rote, but in such cases they are never classed, 
although some may be allowed to pass. The result of the 
honours examinatIOn certamly shows an increasmg number 
of students who really dlstmgUlsh themselvcs, and wIll 
probably become admirable teachers. 

5. In my remarks at the commencement of this letter, 
I have pOinted out that Ii large number, but not I believe 
an increasing per-centage of the candidates, may be con
cluded to be very young, from the style of writing, the 
badness of the spellmg, and the ignorance of grammar. 
At the same time, it IS very dIfficult to judge, from IIppear
ances, whether these faults arise from actual youth, 0, 
whether they are due to the slowness with which elementary 
educatIon is attained by grown-up perSolns who have been 
entirely neglected in thls matter when younR. 

In conclUSion, allow me to say, that I shall be most 
happy to give any information in my. llower to the Com
mISSioners, and that I regret haVing been prevented by 
pressmg engagementa from giving evidence on A former 
occasion. 

I have, &c. 
D. '1'. ANSTED. 

J. Norman Lockyer, Esq. 

APPENDIX XVIIt. 
'COMPA1USON of'the FEES of STtJ'DENTl$ and the PAYMENTS on REstrLTs'in SCIENCE SCllOOLS uMer 

the SCience and Art Department. 

The following table gives the total amount paid to Teachers on results, the total amount of fees, and the proportion of 
fees to each ll. of State payments on results. 

-- Fees. 

.£ 
England and Wales - - - 3,588 

Scotland - ~ - - 795 

Ireland - - - - 329 

Payments. 

£ 
12,694 

987 

S,187 

Amount of Fees 
to 

11. of Payments. 

£ 8. d. 
0 5 7! 
o 16 11 
0 1 31 

J. F. D. DONNELLY, 
Capt. R.E. 

29 Nov. 1871. 
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best are above the standard required for the first M.B. pass 
at the University of London. 

I have only to add, that I entirely concur in the 
opinions of Dr. Foster and Dr. Rutherford. 

I am, &c., 
T. H. HUXLEY. 

My LORD DUKE, June 29, 1871. 
As I have only this morning completed my ex

aminatIOn of the answers to the Metallurgical 'luestlOns of 
the Department of Science and Art for 1871, It was not 
pOSSible to send an earller reply to the letter addressed to 
me at the deSire of your Gract', dated June 15th. I proceed 
to reply to the questIOns contained in that letter as 
follows:-

1. On the whole my opinion is favourable. 
2. This questIOn is somewhat ambiguous, as I do not 

correctly understand what is meant by « the practical 
nature of the teachmg," lD reference to the exposItion of 
the pnnclples of a manufacturing art, such as metallurgy. If 
it means whether the teachers employed by the Department 
have shown practical acquamtance with metallurgy, 50 far 
as may be inferred from the character of the answers of 
their pupils, I should ·say that, while some appear to bl: 
pretty well informed, others appear to be quite the reverse. 
I have noticed special blunders, stated in almost the same 
words, in many of the papers. 

3. I am of opiDlon that there is a large amount of 
"cram," and bad cram, too. 

4, 1 hold that the qualifications sUltable for an efficient 
teacher cannot be deCided, in any case, from. the examination 
papers of students. .personal qualificatIOns are, in my 
judgment, as essential to success as mtellectual ones. I 
certainly would not venture to rely upon the eVidence 
afforded by the "advanced papers," m judging of the 
qualifications of a teacher intended fur an advanced class. 

5. "The badly spelt and ungrammatical papers," On my 
subject, seem to be the work mamly of uneducated artlZans. 

I have, &0. 
JOH.N PERCY. 

His Grace the Duke of Devonshire, K.G., 
&~. &c. &0, 

SIR, June 20, 1871. 
IN reply to your letter of the 15th inst., aslung me 

to answer certam questloJls With reference to the examina:
tIOn papers under the Department of Science and Art for 
1871, I have to state:-

1. My experience is limited, as the subjects in which I 
examine are among the least popular, and are taken up by 
comparatively few candidates: 227 in navigation, and 87 In 
nautical astronomy. Smce the system has been In operation 
I have remarked a great improvement in the quality of the 
answers, and at the last examination there were few which 
betrayed great ignorance, and were, for the most part, con
fined to those which were worked not by regulllr pupIls of 
instructors recognised by the Department, but by apparently 
self-taught persons who were candidates for pnzes and 
medals. I should certamly say that the system of ex
ammation by the DepartInent of SCIence and Art is the 
only incentive in this country to thll study of naVIgation. 
and nautical astronomy theoretically as well as practically, 
all other examinations embracmg the practical part only. 
The drll'erent grades operate in rendermg the instruction 
Bounder, by giving a. strong inducement to the teachers to 
give more time and attentIOn tSil the prinCiples than they 
would otherwise g'lVe. 1 have no doubt, that much of the 
improvement I observe in the papers examined by me anses 
from the DepartInent requiring every candIdate to pass In 
the elementary grade before attemptmg the more advanced. 

2. My questIOns are half theoretical and half practical, 
and it would be diffie;ult to say which are, on the whole, 
better answered. Certamly I have no reason to com
plain that the practical work is neglected, perhaps in these 
subjects, whICh I presume are taken up by persons about to 
embrace a seafaring hfe, the practICal work, which will also 
tell in the Board of Trade exammatlOn, would naturally be 
that which would tend to occupy most attentIOn, almost to 
engross it, if means were not taken to prevent It. This 
was certainly the tendency several years ago, but, judging 
from the last papers, thiS IS now corrected. 

3. Several years ago, there were great attempts to 
" cram" the candIdates, but this is dIfficult in such subjects 
as I examme in, m whICh a want of groundmg is sure to 
betray Itself, and I have no reason to suspect much attempt 
at" crammmg" now. 

4. No examination will or can be made a test of the 
fitness of a man to teach, but, short of that. aptness, which 

can only be tested by experience, I think that a man who 
obtams a first class m the advanced grade shows that he 
possesses suffiCient knowledge to teach, If he also possesses 
the aptitude· In the same way that a. wranglershlp or first 
class at the UniverSIties tests only the knowledge, but not 
the teachmg power of the person to whom it IS awarded. 

There can bi? no doubt that some of the teachers of 
the youths whose papers I examine are excellent instructors, 
wherever they have acqUired their knowledge and skIll. 

~. As ~y subjects, especially nautical astronomy, re
qUire a fair prevIOUS knowledge of some branches of mathe
matlCs,I should not expect very young boys to attempt them. 
I have known cases, m former years, when boys of 11 and 
12 have been presented for examInatIOn, but tbese were, 
almost Without exception, fallures.' I have reason to beheve, 
from internal eVidence, that th~ papers worked by the 
majority of the students at the regular schools, are the 
papers of lads of 13 or 14. There IS plenty of mIs-spelling 
and crudeness and bad arrangement, mIXed, for the mst'~ 
part, in real and genUlne knowledge I have SaId th&.t there 
is a numerous class of evidently older candIdates who do not 
profess to be regular students, whose passmg involves no 
payment to teachers, who ate- merely candidates for prizes 
!,r medals. Their work IS, for the most part, conspICUOUS by 
Ita mcompleteness and betraymg a want of groundmg, a 
great proportion of the failures thiS year has been III this 
class. 

I am, &c 
JOSEPH WOOLLEY. 

J. Norman Lockyer, Esq., F.R.S. 

Royal School of Mmes, 
SIR, June 23, 1871. 

IN reply to your letter I beg to submIt the followmg 
answers:-

1. I have formed the opInion that the South Ken
smgton System of Examination has been of the greatest 
value in advancmg general educatIOn. The recurrence of 
authoritative eXamInations has stimulated both teachers 
and theIr pupils as nothmg else would have done, and I 
am convmced that the influence of the examIners has won
derfully extended the spread of scipntlfic mformatlOn. 

2. The papers enable the exammer to discriminate 
pretty accurately between the good and bad teachers.. I 
conSider that the exammatlOns have already improved the 
instruction by rendermg It more practICal. 

3. In the subject In whIch I examIne it is not possible 
to cram With any success • 
. If exami~ers were more careful in framing their ques

tIOns, I believe that the danger of giving hIgh marks to 
those who have not shown any power of reasoDlng, and who 
are merely crammed for examInation, would be qUite In
considerable. 

4. I consider that the hst of marks affords an Imper
fect test of the fitness of the candIdate to become a teacher 
but I am sure that an exammer can form a rellable judgment 
upon the probable merit of the candulate, by obserVIng the 
style a.nd method of his answers. I have often notICed 
eVIdence of the greatest clearness of thought and eXp'ression 
in papers which have not obtamed the highest marks. 

.5. I am unable to reply to this question. I have met 
With some candIdates entll'ely unfit for cxammatlOn, and 
With others who were eVidently good mechanICS, though 
not competent, to express themselves grammatically, or to 
write correctly. 

I have, &c. 
J. Norman Lockyer, Esq. T. M. GOODEVE. 

SIR, 33 Brunswick Square, June 1871. 
To the communication I have had the honour to 

receive from you at the instance of Her Majesty's CommIs
sIOners on SCience, I beg to reply as follows :-

-In the subject" of physical geography, of whIch I have 
been one of the eXamIners III the DepartInent of SCIence 
and Art smce 1867, and have held five examInatIOns the 
number of candidates has increased steadily and very rapidly 
and In the present year amounted to 8,800. The subject 
bemg one that had not been taught m ordInary schools 
but which is certainly very valuable, as IncludIng many 
facts of general .Interest and ~nvolVlng sound and philo
sophical deductions, and a faIr exerCise of the reasoning 
powers, IS; pel'haps; exceptionally adapted to illustrate the 
a.dvantage or dISadvantage of the South Kensington 
System. " 
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APPENDIX XIX. 
MINUTE of the LORDS of the COMMITTEE of the PRIVY COUNCIL ON EDUCATION on the INSTRUCTION given 

in the SCHOOLS OF SCIENCE receiving aid from the Science and Art Department. 

Science Fonn, No. 466. 
South KenslDgton, November 1871. 

SCIENCE AND ART DEPARTMENT OF THE COMMITTEE 
or COUNCIL ON EDUCATION, SOUTH KENSINGTON. 

At South Kensington the 24th day of November 1871. 
By the Right Honourable the Lords of the ComDllttee 

of Her Majesty's most Honourable Privy Council on 
Education. 

My Lords consider the question of the instruction given 
in the Schools of Science receiVIng aid from the SCIence 
and Art Department. 

2. It appears desirable that the instruction of Students 
in SCience, after they have completed the course of the 
ordinary Elementarr School, should be carried on more 
methodically than IS at present the case, and that they 
should not attempt to grapple WIth the more advanced 
forms of Science until they have received sound and prac
tIcal instructIOn in those subjects which constItute the 
groundwork of all the Physical Sciences. 

3. To this end. the course of instruction specified below 
has heen prepared as adapted both to Secondary Day 
Schools and to Night Classes. 

4. It will depend on circumstances, especially if the 
student can on1;r attend Night Classes, how many subjects 
he can take up In one year. It must, therefore, be under
stood that the course should not only comprIse the subjects 
named below, but also that they should be taken in the 
order in which they are stated. 

6. The tenninology used is that of the Science and the 
Art Directories. The Syllabus of subjects there given states 
precisely what is included under each head. And it is 
assumed that, before commencing the following course, the 
student WIll have been made acquamted, in the Elementary 
School, WIth the elements of Arithmetic, and the primary 
conceptions of Physical Science. 

. COURSE OF INSTRUCTION. 
First Year. 

Mathematics (Subject V. First Stage). 
Freehand Drawmg (2nd Grade Art). 
Practical Plane Geometr;r (2nd Grade Art). 
Elementary Mechanics, IncludlDg the physical property 

of liqUIds and gases (Subject VI. .FIrst Stage). 
Physics: AcoustiCS, Light and Heat (Subject VIII. 

First Stage). 
Second Year. 

Chemistry, Inorganic (Subject X. First Stage), with 
practICal work. 

Physics: Magnetism and Electricity, frictional and 
volt8.1C (Subject IX. First Stage). 

MathematlCs (Second Stage and (If pOSSible) Fourth 
Stage, Subject V.) . 

Practical Geometry (Plane and Sohd), Subject I. First 
Stage). 

Animal Physiology (If possible) (Subject XIV. First 
Stage)., 

The student should also, durmg the first and second 
year, work at Mechanical DraWing as provided for In the 
Art Directory, Stage 23a. 

Third Year. 
The work of this 1'ear must depend so much on the 

student's aptitude, and the progress he has made in the 
precedmg course, that It IS impOSSible to lay ~own the sub
jects for the third year's course With any definiteness. It 
is essential that before contmuing hiS course, or com· 
mencing new SUbjects, he should have a sound knowledge 
of the first stall'e of Mathematics, Elementary MechaniCS, 
Physics, and Chemistry; that he should have such a knOlv
ledge of PractICal Geometry and Mechamcal Drawing as to 
be able to draw and read Simple plana, elevatIOns, and 
sectIOns Wlth readiness, and that he should have sujJiClent 
faClhty In Freehand Drawing to make clear and neat ex
lllanatory diagrams. 

26060. 

6. When these ppbjects have been mastered, the student 
should, while contmlUng hiS studIes in MathematICS, take 
up the first stage of ADlmal Physiology, If he has ,not 
already done so. He w.ll then be m a pOSitIOn to speciahse 
hIB studIes With advantage in one of the following groups 
accordIng to his requIrements, takmg up, for Instance,-

1. Physics and Chemistry and Metllllurgy. 
2. Theoretical and Applied MechauICs, Stt'8m, and 

Machine ConstructIOn and Drawmg. 
3. Theoretical and Applied Mecha.rn.cs, and BuildIng 

ConstructIon and DraWIng. 
4. B.lology. 
5. Geology, Physical Geography, Mineralogy, and 

Mining. 

The student may also with adantage continue Ius Freehand 
DraWIng and Practical Geometry. 

N.B.-The foreging course is framed to lay the founda
tion of a thorough and systematic scientific tralDlDg. It 
must however be understood that thIS course, though 
strongly recommended for all those who can devote suf
fiCIent time to go through It, ID no way supersedes or does 
away with the power of holdIng speCIal classes in dIfferent 
subjects for those who have not these opportunities, of 
diminishes the aid at present offered to such classes. 

The fact of the course being intended as a systematic 
training will also explain the omissIOn of certain subjects 
which are not to be considered unimportant because they 
find no place in the course. Thus, Systematic Botany WIil 
be found of very great use as a prehminary to the study of 
Natural Science. As such, It maybe taught in Elementary 
Schools before thIs course is commenced. But further 
than that, it cannot be conSidered a step m a systematic 
course till the student takes It up as a portIOn of BIOlogy 
in hIS third year. In the same way, PhySICal Geography 
is a subJect which may with great advantage be studied In 
all schools, and IS espeCIally adapted for students who 
cannot go through a systematic course. The first elements 
of PhYSical Geography, treating broadly the outlines of 
PhYSical Science and deSCrIbing Its objects, should, as stated 
above, be taught as an introductIOn to its systematic study. 
But, Physical Geography In Its general sense covers so WIde 
a field, embracmg to a greater or less degree so many 
brllnche~ of science. that It does not fall into Ii systematic 
course of traInmg lU science, though as a means of ImpartlDg 
highly valuable general mforma~lOn, as distinct from a 
systematic tramlng, it may be st,rongly recommended. 

7. With a VIew of aidmg and encouraging Schools orga
nized to give the foregoing courses of lDstructlOn, the 
following payments WIll be made IrrespectIve of the general 
payments offered under the Science DIrectory. 

8. In day' 5choo1s, lOs. on account of each pupil who 
attends the full course of Instruction, IS present durmg 
250 attendances or the school, and passes In one of the 
subjects of study laid down for hiS year. 

9. Provided that, (1) the time table of the school is in 
accordance Wlth the fOl'egoIng Mmute and has been' ap
proved by the Department; (2) not more than two atten
dancies are counted In one day; and (3) payment IS not 
made on account of the same pupil for more than three 
years. 

10. III night schools, 5s. on account of each pupil who 
attends the full course of instruction, is present dunng 75 
attendances of the school, and passes in one of the subjects 
of study laid down for Ius year. 

11. PrOVIded that, (1) the tIme table of the school is in 
accordance WIth the foregoing Mmute and has been ap
proved by the Department; (2) not ,more than one atten
dance is counted on one evenIng; and (3) payment IS not 
made on account of the same pupil for more than three 
years. 

12. The school claiming this aid must be properly orga
rnzed as a SCIence School. The grants cannot be claimed 
on account of classes held In a school already recelvmg 
State aid from the EducatIOn Department, Whitehall or 
the CommiSSIOners of NatIonal EducatIon, Ireland. 

By order, 
HENRY COLK, Secretary. 
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ANAL YS ES OF THE EVI DEN C E • 
NOW REPORTED ON. 

COLE, HENRY, ESQ., C.B. (Index of his Evidence.) 
Aberdeen, Lord. 

The time has come for carrying out recommendation of 
his Government respectIng a sCience college, 5954. 

Change of Department of PractIcal Art into Department 
of SCience and Art under, 2. 

.ACCommodatiOfl for Science Purposes. 
Great want of, in Jermyn Street instItution. Demand 

for more accommodation from Sir R. Murchison now 
before Office of Works, 5985. 

Amount of, required for teaching in proposed new 
bUlldmgs at South Kensington, 5987-5991. 

.Apparatus/or Science Purposes. 
ProVldmg apparatus and conveniences one of the means 

by wluch State rod should be applied, 240. 
.Applied ./I<fechanics. 

Estimate of expense for teaching, in 'proposed science 
college; professor in, proposed, 5953. 

.Art E:cam.ners. See E:caminers. 

.Artizans. 
Moderate fees paid by, fo!' science classes, 2. 
Teaching in sCience to, throughout the country, chiefly 

conducted in evenmg classes, 171, 172. 
Difficulty in defining who are artlzans, 233. 
Payments from, not remunerative to art masters, 5954. 
Probability of future State aid not being confined to, 

5955. 
Fees for science instruction ouly just beginning to be 

p8.1d by, 5960. 
.Art Schools. 

A few masters purposely trained for, have become dIS
tinguished as pamters; no good would have ansen 
from makmg those guarantee that they would remain 
teachers, 5979. 

Former and present practice as to admission of pupils, 
and bringing students from the country, and maIn
t8.1ning them by weekly allowances, 6009, 6020. 

.Art Teachers. 
Art masters could not exist upon fees paid by artizans, 

5954. 
Seldom stay tIll they have taken the six certificates for 

thorough traming; the same may be prognostIcated 
of sCience teachers, 6075. Much depends on the 
requirements of the district from which a student 
comes; no hard lines of definition can be laid down as 
to length of a man's stay, 6076. 

See also Science Teachers. Teachers (generally). 
.Art Training School. 

Its experiencll and analogy useful in a trru'ning school 
for SClence teachers, 44. 

.AyrtOfl, Mr. 
Is now responsible for the new buildings at South 

Kensington, 64-67. 
Berlin. 

Comparison of laboratory at, with that of Dr. Frankland, 
47. 

Biology. 
Estunate of expense for teaching, in proposed science 

college, 5953. 
Professor and demonstrators in, proposed, 6000. 

Bonn. 
Laboratory at, comparison of, with that of Dr. Frankland, 

47. _ 
Botany. ' 

Amount paid by State in 1867-8, in aid of, ll5. 
Estimate for demonstrator In proposed college of 

science, 6000. 
Building Grants. 

Estimate for, for 1870--71, 7. 10. 
Likely to Increase, 11. 
A place manifesting its earnestness for science teaching 

hke Owens College is fairly entitled to a building 
grant, 125. 

COLE, HENRy-Building Grants-cont. 

Very few, for the erection of scientific day schools, 192. 
Grants for buildmgs, laboratones, apparatus, and rua

grams advocated, 233. 
One of the means by which State aid should be applied, 

240 . 
Carpenters and Joiners. 

In 1852 It was not purposed to teach geometry to, 6085. 
Central Science School. 

The proposed creation of, at present exists only verbtlly, 
2. 

Certificated Masters • 
Employment of, as teachers of evening classes of science 

only transitional, 183. 
Chemistry • 

Amount paid by State for encouragement of, in 1867-8, 
in London and Scotland, 115. 

State aid to, would be best apphed by increased facilities 
and apparatus, 232 • 

Encouraged nominally for the benefit of artizans, should 
be encouraged for general good, Without restriction to 
any class, 233. 

Estimate of expense for teaching in proposed science col
lege, and for demonstrators, 5953. 

Professor of, should see that his pupils were competent 
to impart instruction, 5967. 

Good accommodation for teaching, in new buildmgs at 
Kensmgton, 5986. 

If future teachers in chemistry are required to undergo 
a prehmmary study before entenng the proposed 
trrunmg college to learn how to teach, it is fitting that 
they be maintained while going through the latter 
operation, 6005, 6006. 

" Elementary," when applied to, needs definition, 6042. 
The space assJgIled to chelDlcaJ laboratones in the new 

bUIlding might be utilized for other purposes, 6043, 
6044. 

The present laboratory space was planned to answer tht; 
demand of SCIence teachers, who are mcreasingly de
SIrOUS to come, and also of the public students, 6044. 

Civil Engineering. See Mechanics and Civil Engineering. 

College 0/ Chemistry. See Metropolitan College 0/ Science 
(proposed). Royal College 0/. Chemistry. 

CollUSIon. 
Between students, and between students and teachers, 

35-37 • 

Committees, Local. See Local Committees. 

Competition • 
Persons receivmg State aid have a distinct advantage 

over private competition, 116. 
There is no reason why the State should not endeavour 

to supplement defiClencies of pnvate teaching, ll8. 
Class schools and restricted schools have no right to 
compIrun of State general schools; the result-science 
-is what is needed, 119-121. 

There should be none, 126. 
Would be obViated by turning all regius chairs into 

public scholarships, apphcable to persons passing out 
of private borues, 127-129. 

Wlth existing institutions not anticipated under the 
proposed training college, 249. 

For entrance into the traming college should be as fair 
as could be devised, 6033. 

Cramming. 
Tendency of some teachers towards; decrease of the 

practice; the worst cases of crsmmmg occurred under 
teachers supposed to be highly skilled, 156-164. 

Dean. 
A dean should be elected, or rota.ted, to preside over the 

council of professors, In scheme of proposed sciencQ 
college, 5953. " 
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COLE, HENRY-'COnt. 
Demonstrators. ' 

Estimate of remuneration, &c. of, in proposed science 
college, 5953. 

Department of Practical Art. 
Change of, into Department of Scien~ and Art, under 

Lord Aberdeen's government, 2. 
Department of Science and Art. 

Department. 
See Sdence and Artl 

Donnelly, Captain, R.E. 
Evidence of, in 1868, referred to, 2. 
His arrangement as to the prmting of examination 

papers, 218. 
EstImate of annual expense of training college for 

science teachers prepared by 5953. 
His syste~ of inspectIOn of science examinations by 

engIneer mcers, 5973. 
HIs sugges ion that if a guarantee be exacted from 

science teachers in return for training, there wOltld be 
an obligation to find them employment, 5980. 

Earnings. 
Ofteachers of science, 139-141. 
Art masters could not eXist upon fees paid by artizans, 

5954. 
Education. 

The laws of political economy do not apply to education; 
If the public requires teachers in science it must pay 
for thell' creation, hence the necessity for the proposed 
traming college, 6007. ~008, 6012-6019. 

Education Department. 
One system of graduated inspection for elementary and 

other schools might be developed under supreme 
authority of, 5974-5976. 

Education in Science. 
SClentmc instruction mst systematised in 1853, 2. 
State aid is necessary If more science be introduced 

into the instruction of the country, ~nd should take 
the shape o~ encouragement to local efforts rather 
than of arbitrary action, 114. 

Amount paid in 1867-8 for encouragement of science lD 
London and Scotland, 115. 

Elementary Educat,on. 
Experience in, has shown necesslty of particular instruc

tion in art ofteachmg, 6003. 
Should certainly not be taught in the proposed College 

of Chemistry; some quah:fi.cation in students must be 
required, 6010. 

Not contemplated in the proposed training college, 
6040-6042. 

Elementary Schools. 
Science schools have been held in, during the night, 

12. 
Necessity of a separate grade of, 5955. 
Employment for sCIence teachers in, 5956, 5957. 
A sCIence teacher might give instruction in, in the day

time, and also teach sCIence elsewhere In the evening, 
5965,5966. 

MIght be embraced in one system of graduated inspec
tion, under supreme authority of Education Depart
ment,5974-5976. 

Elementary Teachers. 
Ordinary elementary schoolmasters shOUld not be for

bidden to teach science in the eYening, but If, better 
system is necessary, 5966. 

SCIence teachers need not be necessarily elementary 
teachers in schools; persons qualifying themselves as 
such might be admitted as science teachers under 
various conditions, 6025, 6026. 

See also S~ence Teachers. Teachers (generally). 

Endowed Schools. 
Certamty of science teachers being required in, 5958. 

Requll'e to be looked after, 5976. 
Engineer Officers. 

SerVIces of, in visiting science schools, 7, 8, 5973. 
Estimates. 

For the purposes of science, science echools, &c., for 
year 1870-71,7, 10, 11, 13. 

Ul)der the present system must largely increase, ]43. 
For payments on results to teachers, at present, 24,000l., 

144. 
;Estimate of annual expense of a. training college for 

ecience teachers, prepared by Captain Donnelly, 5953. 
The estimates of 66,000l. and 45,0001. respectively include 

aU :fi.ttmgs; therer.s no reason to beheve the expendi
ture WIll exceed the estimate, 6065-6070. 

COLE, HENRY-Cont. 
Evening Clasles. 

By the system of payment on results, esju,cially in night 
classes, thll estImated vote may be raised 8J:ceedlDg)y 
in few years, 149. 

A science teacher could give instruction in &8 well as in 
day classes, without bemg overworked, 5965. 

, Masters pf eleme!ltary school~ should not be forbidden to 
teach sCIence In the everung, but a better system is 
necessary, 5966. 

Evidence. 
Before H. ~. Committee in 1868, especially of witnesl 

and Captam Donnelly, referred to for account of Science 
and Art Department, 2. 

Examination Papers. 
Number worked in 1868 and 1869,6. 
Payment for preparatIon of, 7, 13. 
Number of papers passed .by examiner test of ability 01 

teacher, 17. 
Of pupils so nearly identical as to prove communication 

36,37. ' 
Examination papers are preserved generally for about a 

year, 211. 
Mode of giving out, collection, inspection, and pllSSing of 

students' examination papers. are examined 1D London 
only,216. 

Care t~ken. to prevent surreptitious proclll'ement 01 
exammatIOn papers; Capt. Donnelly's arrangement 
for printing them, 218, 219. 

The number of, determmes the remuneration of the 
examiners, 239. 

Inspectors should be required to do some work irrespec
tive of paper exammatIons, 5973. 

See also E:caminatiou: E:caminers. 
Examznationll. ' " 

In local science schools, how conducted, 2. 
Payments on results of, 2. 
In SCIence schools, of higher character now than when 

system first established, 4. 
DetaIls of sCIence school examinations in May 1868 and 

1869,6. 
Estimate for preparation of papers for examination for 

year 1870-71, 7. 
Number of, for each school, annually, 8, 9. 
A teacher must have passed examination, or he would 

get no payment, 16. No qualification except having 
passed required for teachers, 26. 

Former and present, of teachers, 27-32. 
No check at present on sendmg up persons to be exa

mined,142. 
Rate of increase in number of persons examined in 

science in 10 years, 146. 
Per-centage of rejections last year rather more than one 

third, 151. 
The system of, prevents copying, and such like faults, 

154. 
Tendency to " cram" for; decrease in the practice; new 

teachers commence the system, but after experience find 
it does not answer; the old system of, for teachers, a 
check upon crammmg only so far as proving the 
teacher's knowledge; some of the worst cases occurred 
under teachers supposed to be highly skilled in 
teaching, 156-164. 

No VIVA. voce examinations are practised, but the power 
to hold such is reserved, in case of necessity, 217. 

Under proposed central system WIll be more strict than at 
present, 234, 235. 

For admission into proposed training college should be 
subject to as fair competItIOn &8 could be deVISed, 
6033. 

Teachers will be examined at conclusion of COlll'se of 
trainmg, with probably some recognition of results; 
no intention to make thell' exammation at large more 
stringent than at present, 6057-6058a. 

Examiners. 
The fact of examiners doing their duty, and the inspec

tion, the only guarantees that the money voted is 
spent properly, 150, 155. 

If there were reason to suppose an examiner in science or 
art did not do Ius duty properly, he would not be 
IISked to do hiS work again, 169. The duty is not a 
permanent arrangement, 170. 

Send In reports to the Department, the number of 
marks, and sometimes specnal reports; they confer 
together as to wnfol'IDlt,ym standards 01 examinatlou, 
209-21.2. 

AA a rule, are not changed from yeu t0l.ear, 213. 
Examine the papers In London only, 21 • 



ROYAL -<fOMMtSSION" -"ON' 'SOIENTIFIO'INSTRUCTION, ETa: :::::"'.h.litALYSES OF' E'VID:ENOE; 68 

COLE, HENRY-Examiner$-cont. 
Are appointed by the Lord President, 236, 237. Usually 

go on for' several years together; the best are kept 
With difficulty, 238. Their remuneratIon depends on 
the number of papers, at a fixed moderate fee, 239. _ 

Estimate of cost of exammers in SCIence or art, for 
1870-71, 13; payments to them, for preparation of 
examination papers, 7,13. 

Best qualified to decide on competency of teachers, 23. 
ReJlorts of, satisfactory, 24, 25. 
It IS unlikely to find lDspectors of elementary schools 

competent to act as examiners in science, 6059. 
Faversham. 

Instanced as an example of good organisation of schools, 
198. 

Fees. 
Certain art students admitted without payment of 

science fees; system of fees proposed for projected 
college of' SCIence, 44. 

Moderate fees paid by artIzans, who are only just begin
ning to pay them for sClentific instructioll, 2, 5960. 

Arrangement of, in estimate for proposed science 
college (under" Remarks "),5953. 

Art masters could not exist upon fees p8o1d by artizans 
even when combined with State payments on results, 
5954. 

Greater part of science teacher's income derived from 
artizans' fees than from those of the middle class, 
5961. 

In proposed training college full fees shou~d be paid by 
those not intended to be science teachers, 5983. 

Fittings. , 
The cost of aU fittings (laboratory or others) are 

included in the estimates of 66,0001. and 45,0001, 
respectively; there IS no reason to beheve the expen
dIture will exceed the estimate, 6065-6070. 

Foster, Dr. Michael. 
Lectures by, at South Kensington Museum, 40. 

Frankiand. Dr. 
Lectures by, at the College of Chemistry,40. 
Comparison by, of his laboratory with those at l;3erlin, 

Bonn, Leipsic, and Zunch, 47. 
Complamt by, of inadequate accommodation at College 

of ChemIStry, 47. 

Geology. 
Amount paid by State in 1867-8, in aid of. 115. 
EstImate of expense for teachmg, and for professor and 

demonstrator, in proposed science college, 5953. 
A small typical geologIcal collection would be required 

in proposed college, 5999. 
Geological Survey of the United Kingdom. 

Want of accommodation for, at Jermyn Street institu
tion, which should be made effiCIent for Survey 
purposes, 51, 5985. 

Should be relieved by removal of mining school. 52, 53. 
DIrector of, should not be also head of a science school, 

76. 
Its efficient working would be increased if the teaching 

at Jermyn Street were transferred to South -Ken
sington, 6060. 

Geometry. 
Objections formerly held as to teaching geometry to 

carpenters and joiners, 6085. 
Glasgow University. 

More than 100,0001. purposed to be expended on, 6001. 
Government Grants in aid of Science. 

Rules for distribution of, 2. How dIStributed, 7, 13. 
EssentIal In forming proposed science school, 43. 

Estimate of amount to be allotted as grants for examples, 
for 1870-71, 7. 

State aid is necessary, even for elementary education; 
should take the shape of aid to local efforts, 114. 

Amount paid in 1867-8 for the encouragement of science 
In various ways in London and Scotland, 115. A 
dIstinct advantage to persons receiving. over private 
com{letitIon, 116. 

State aId should not be withdrawn merely to save the prin
ciple of not interfering With private enterprise; It is 
indIspensable to the encouragement of science, 117. 
Need not be antagonistic to pr;ivate enterprIse, U8. 

State aid to science, as now given, might' be better 
effected; definite payments to univerSIties, &c., should 
be abohshed, and the amount appropriated to scholar
ShIpS obtained anywhere, 124. 

A place manifesting its earnestness for teaching science 
(as, for instance, Owens College) might receive grantfl 
for buildings, 125. ' 

COLE, HENRY-Government Grants in aid of Science.-cont. 
Should be abolished to all J,'egius chairs in the kingdom, 

129. 
The fact of examiners doing their duty, and the inspec

tion, the only guarantee that money is spent properly 
150,155. J 

A professor, with a positive salary from the State, should 
be required to receive scholars Without fees, 230. 

To qualIfied places, should be made in aid of specific 
thmgs, not grants in money, 232, 233. 

Should be confined to granting scholarshIps, aiding 
buildings, providing apparatus, &c., and establishing 
a trairung college for teachers, 240. 

3,1001. p8o1d to Scotch universities for instructIon in 
science; very httle direct aid gIven in England to
wards scientIfic instruction in colleges, 245. 

Probability of future State aId not being confined to 
artIzans, but that all classes will inSIst upon partici
pating, 5955. 

The less science teachers depend upon State aid the 
better, 5959. 

To present time, science teachers have been chiefly 
remunerated by, 5960. 

See also BUilding Grants. Estimates. 
Guarantee. 

The best guarantee for a student to remain in the publio 
servIce is the pubhc demand for his services No 
precise guarantee can be exacted. If a man can better 
his pOSItion the influence is g.()od, 5977-5979. If 
such guarantee be exacted there is an obligation to 
find the teacher employmt'nt, 5980. 

The fact of a man prOVing aptI1;ude for science teaching, 
and willing to come to London to hve on 501. a year, 
and be tr8o1ned, is a good guarantee in itself, 5982. 

Guthrie, Dr. 
Lectures to teachers by, at School of Mines, 40. 

Hofmann, Dr. 
College of Chemistry instituted to secure his services as 

professor, 88-90, 
Infants' Schools. 

Necessity of, distinct from those more advanced, 5955. 
Inspection of Schools. 

Desirable to have some, work done by inspectors, which 
is not accomplished by paper examinatio:l)s, 5973. 

Elementary and other schools might be embraced in 
one system of graduated inspection, under supreme 
authOrIty of Education Department, 5974-5976. 

Inspectors of Science,. See Science Inspectors. 
Institutions (liiterary and Scientific). 

Science schools have been carried on in, 12. 
Present demand in, for science teachers of advanced 

character, and probability of much greater future 
demand, 5955. . 

See also Mechanics' Instztutes. 
Jermyn Street Institution. 

Could not be used in carrying out scheme of Metropolitan 
College of Science. If maintamed, it should keep to 
minmg, mmeralogy, and metallurgy only. Incon
venience 'of sendIng students from one place to the 
other, 5984. 

Great want of accommodation in. Should be confined to 
the GeolOgical Survey, Even for trus it WIll have to 
be reorganised, 5985. 

The apparatus at, if a. change were made, would be 
transferred to Kensington; that is part of the saving. 
Not abundantly supphed with apparatus, 5996, 
5997. 

The teaching of physics should be transferred from, to 
the new estabhshment, 5998. 

See Royal School of Mines. 
Joiners. 

In 1852 It was not proposed to teach geometry to car
penters and joiners, 6085. 

Laboratories (Chemical). 
Want of accommodation in those of the College of Che

mistry and School of Mines, 46,47. 
The exIsting, compared Wlth those of Berlin, Bonn, 

LeIpzig, and Zurich, 47. 
Cost of, at Kensington, 5953. 
Good accommodation for teachmg in, at Kensmgton, 

5986. 
Laboratories (Metallurgical). 

Jermyn Street laboratOrIes could not be used in carrying 
out proposed college of science, 5984. 

Laboratories (Physical). 
One would be required in MetDpolitan College of Science 

5995 

484 
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Leipzig. \. , N 

Laboratory at, compared With I?r. Frankland 5,4,. 
Local CommIttees. 

Always appoint sCience teachers, 2, 14. 
Local Secretaries. ( 

Estimates for payment of, 1870-71, 7. 
Are paid a fee for each exammation, 7. 

Machinery. 
Estimate of expense for teaching, and for professor and 

aSslsta!1ts, in proposed sCIence college, 5953. 
Mathematics. 

Amount paid by the State In 1867-8 for encouragement 
of, in London and Scotland, 115. 

Estimate of expense for teachmg, and for professor and 
assIstants, In proposed sCience' college, 5953. 

A large space not required for teachmg, 5988-5991. 

Mechanics an~ Civil Engineering. 
Amount paId by State in 1867-8 i~ aid of, 115. 

Mechanics' InstItutes. 
Have been used for sCIence schools, 12. 
Large per-centage of sCIence Instruction of the country 

gIVen in, 37. 
Mechanism. . 

EstImate of expense for teaching, and for professor and 
asSIstants, 111 proposed science college 5953. 

Metallurgy. See Mzning and Metallurgy. 

Metropolitan College of Science (proposed). 
Memorandum for establishing, referred to, and the 

scheme advocated, 42-45, 49. 
South Kensmgton the proper locality for, 49, 54. Could 

be provided for there m a year, 56. 
Belief In the increasing convictIOn In its favour; will be 

frequented wherever sItuated, 72. 
The proposed trainmg college for teachers would not be 

a substitute for the present system, only a supplement 
for its efficiency, 184. , 

Those who come to, must be certificated te1Lchers, and 
they would reqUIre a year's tramlng, or more, to fit for 
them for teachmg SCience, 186-190. 

EstImated annual cost of a pupIl In, about 50l., 191. 
SpeCial applicatIOn of sCience to mdustry and arts should 

not be taught there, save that In the third year two or 
three branches might be so treated, 201. 

Oaght not to extinguish the School of Mines, or of 
Naval Architecture and Engmeermg, 202, 203. 

Should have two classes of students, one for intended 
teachers of classes, the other for teachmg sCIence in 
ItS apphcation to mdustry, 205. The combmatlon of 
theory !lnd_practlCe should be provided for, 208. 

Not to be hmlted to those who are to follow the pro
feSSIOn of teachers of SCIence, but for general instruc
tion, under certain conditions, 220, 223. 

Students m, would be at their own expense, 224. 
Government should provide for salarIes, means of teach

ing. museums, apparatus, &0. on behalf of teachers, 
the public to have the advantage of attendmg the 
instructIOn, 225-227. 

Establishment of, one means by which State aid to 
sCIence should be applied, 240. 

School of Mmes should. be continued as a. special 
tramlDg college, 241. 

There WIll be ample scope for teachers trained in, 242. 
J n order to bring eXlstmg State endowments into har

mony WIth, a professor, for every 20l. of State money 
paid to him, should receive a. free student; details, 
such as laboratory expenses, &c., to be arranged 
specIally; under this plan the money now paid to 
Scotch UniverSities would prOVIde for about 150 
studentships, 245. Estimate of amount that would be 
required for scholarships, 245. 

Teachers trained in, not to work at manual labour, as is 
done under Sir J. Whitworth's scholarshIps, 247. 

Its prime functIOn should be the traIDlng of teachers, as 
-the thing most wanted at the present time, 248. 

Undue 'competitIOn WIth eXIstmg institutIOns easIly to 
be avoided, 249, 250. 

EstImate of annual expense of instruction in, prepared 
by Captain Donnelly, 5953. 

Necessity for carrying out the proposed scheme; a 
supenor class of SCIence teachers bemg now, and will 
be more extensivelY'l'equired, 5954-5958. 

Students tramed in, should be taught the method of 
unparting knowledge to others, 5967-5972. 

No precise guarantee for continuance of service can be 
exacted from teachers trained in, 5977-5979. A 
guarantee would D,.lVlessitate the finding employment 
for the teacher, 5980. WIllingness to comfl to LOndo~ 

COLE, HENRy-Metropolitan College <tc.-cont. 
to be trained, combmed with skill in elementary teach. 
mg, a good guarantee In itself, 5982. 

Students not becommg teachers might repay cost of in
struction in; a man Will follyw hIS own mterests. 59tll. 

Full fees .should be paid m, by others than science 
. teachers, 5983. 

The Jermyn Street institution could not be used Cor 
carrymg out proposed scheme of, 5984. 

Matters that would be reqUIred for: a phySIcal labora
tory, a. small typical geologIcal collectIOn, and demon
strators of. phYSIology, zoology, and botany, 5995-
6000. 

Bemg a natIonal afi'air, it should not be conducted on a 
lower scale than Owens and other colleges, 6001. 

EXIstmg estabhshments should be used for, as much as 
pOSSIble, 6002. 

Those who come to, to be made into teachers, would be 
probably WIthout means, whom the State must maID
tam; if the systematIc creation of a superior class of 
teachers be instituted, capital must be found for 
maintaining them while gomg through the operation, 
6004-6006. , 

CondItions supposed as to the admission of teachers 
into, 6009. 

NeceSSity of, because of the limited demand for science 
teachers, who must be forced into pubbc acceptance, 
6018,6019. 

Persons with an elementary knowled~e of science, and 
some experience in teachmg. would be preferably 
eligible for admission, 6027-60J2. 

Competatlon for entrance into, should be as fair as could 
be devised, 6033. 

FUSiOn of School of Mmes and College of Chemistry 
With, would be of public advantage, 6035. 

Elementary mstructlOn is not contemplated in, 6040-
6042. 

Assuming that the pupils of the existing Government 
schools are absorbed by the new school, it could not 
be efficiently carried out WIthout the addttlonal expen
diture of 40,000l. or 50,0001., 6045. 

The buildmg for, should be on the other side of the rond, 
so as not to impair the arrangements of South Ken
smgton Museum, 6046. 

Could be contmued, in additIon to other existing Govern
ment schools, even if the further grant of 40,0001. 
were refused, 6048, 6049. 

Means to be taketr for mcreasing efficiency and numbers 
of sCIence teachers, supposing the trammg 8chool be 
conceded, 6050. 

If the sum desIred for a training college be granted, it 
is desirable at once; it would be best to expend the 
45,000l. in one year; temporary arrangements would 
be plus the sum asked for, 6061-6064. 

CondItions to be fulfilled by students desirous of being 
traIned as teachers of science, 6072. 

No guarantee could be taken of students entering the 
college, as to devotmg themselves to teachmg ; the best 

. _ guarantee is the student's life, 6073, 6074. 
Middle-class Schools. 

Certain employment for science teachers in, 5956. 
Might be embraced in one system of gradua.ted inspec

tion, under supreme authorIty of Educataon Depart
ment, 5974-5976. 

Mineralogy. 
Might continue to be taught at Jmnyn Street, 5984. 

Mining and Metallurgy. 
Special instructlon in mining possessed at School of 

MInes, 43. 
Should continue to be taught at Jermyn Street, 5953,5984. 

MJning Record Office. ' 
, Will probably shortly have to be re-organlsed, 5985. 
Minute. 

In App. A. to First Report of Science and Art Depart
ment quoted, as to foundation of Department, 2. 

Of 30th Dec. 1870, setting forth the conditlOntl of ad
miSSIon for science teachers In May 1871, 6050. It 
drll'ers from those of former years only m extension, 
not m prinCiple, 6052-6056. 

MurchISon, Sir R. 1., Bart. . 
Complamt by, of inadequate accommodatIOn at School 

of MInes, 47, 5],5985. 
His functions as Director of School of Mines, 74-76. 

Museum of Practical Geology. 
Will probably have to be re-organised shortly, 5985. 

Museums. . d 
Proposed union of Museums of Geology In London an 

Dublin in one estimate, 2. 
An important part of the subject of scientific instruction, 

5953. 
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Natural History. See Biology, Physiology, ~c. 
Natural PhIlosophy. 

State aid to, would be best applied by increased museum 
facihties and apparatus, 232. 

Nautical As~ronomy. See Namgation and Nautical Astro
nomy. 

Navigatzon and Nautical Astronomy. 
EstImate of expense of teaching, in proposed science 

college, 5953. 
Night Classes. See Evening Classes. 
Office of WarkB. 

Demand for more accommodation in Jermyn Street in
stItution, now before. 5985. 

Owens College. • 
A place lIke, fairly entitled to a building grant from the 

State, 125. 
More than 100,0001. purposed to be expended on, 6001. 
'reachers tralDed at, could not be recognised by the State 

Without personal attendance at a responSIble place, 
6003. 

Payments on Results. 
Are confined to artizan' class, 2. 
Payments to local science schools are lDade on results of 

examinatIons, 2. 
EstImate under this head for year 1870-71, 7. 
Teachers must have passed an elQl.mination to obtain, 16. 
The real test of a teacher, 32. 
At present, estimated at 24,0001.,144. At the presel!t 

rate of mcrease may amount to 80,0001. or more 1D 

course of next 10 years, 149. 
InsuffiCIent for support of teacher, 5962. 

Percy, Dr. ' 
Complamt by < of inadequate accommodation at School 

of MInes, 47. 
Philosophy (Natural and E:cperimental). 

Amount paid by State for encouragement of, in 1867-8, 
in LondtlD and Scotland, 115. 

Physical Geography. 
Estimate of expense for teaclnng, and for professor and 

demonstrator, in proposed SCIence college, 5953. 
Physics. 

EstImate of expense for teachIng, and for professor and 
demonstrator, m proposed IIClence college, 5953. 

A laboratory necessary for teaching, 5995. 
Teaclnng and apparatus now in Jermyn Street would be 

transferred to proposed college of SCIence, 5996-5998. 

Physiology, Zoology, and Natural History. 
Amount paid by State in 1867-8 in aid of, 115. 
Demonstrator in phYSIology proposed for College 0' 

SCIence, 5953, 6000. 
Political Economy. 

The laws of, do not apply to education; if the public 
requires science teachers it must pay for their creanon, 
hence the necessity for the proposed traimng college, 
6007,6008,6012-6019. 

Porter, lIfr. 
Minute made by, stating that the School of Art should 

not teach geometry to carpenters and joiners, 6085. 
Practical Art Departmen't. See Department of Practical Art. 
P';zes. 

Open to all classes, 2. . 
Of books, instruments, &c., estimate for payment of, for 

1870-71,7. 
Qualifications of Teachers. 

None required, except having been examined, 26. 
Regius Professorships. 

Should be abolished, 129. 
The payments to, should be coupled with the obligation 

to receIve students, 136. 
Rejections. 

Upon examination last year rather more than one third, 
151. 

Small number of, for copymg and such like faults, 153. 

Royal College of Chemiitry. 
PartIal attendance of teachers of chemistry at, 13. 
Instruction at, 38-40. 
Combination of, With Royal School of Mines and Royal 

School of Naval Arclntecture, as a Metropohtan Col
lege of Science, advocated, 42-45, 49. 

Inadequate accommodation at, for pupIls, 46, 47. 
Lease of School of Chemistry about to expire, 48. 

26060. 

Its origin, stafF, progress, incorporation with Science. 
and Art Department; to a great extent self-support
ing; Its connexion With the School of Mines, 85--90. 

ReCClves 8001. a year from the State for" local expenses," 
95. , 

Circumstances leading to its union with the School of 
Minea should be borne In mind, 97. _ 

For some students no fees are paid, 98. 
Elementary knowledge should certamly not be taught 

in; some qualificatIOn must be reqUIred, 6010. 
Fusion of, With the proposed trammg college contem

plated, 6035. 
Royal College of Science, Dublin. 

A cenp-e for obtaining SCIence instruction, 2. Scholar
sbips gained in, by students at science classes, 18. 
RelatIOn of, to Science and Art Department, 19. 

Royal School of Mines. 
A centre for obtaIning science instruction,2. Scholar

ships gamed m, by students in science classes, 18. 
RelatIOn of, to SCIence and Art Department, 19. In
structIOn to teachers gIven in, last year, 38-40. High 
scientIfic instructIOn gIVen in, 43. 

Combmation of, With the Royal College of CheIDlstry 
and Royal School of Naval Archltecture, as a metro
pohtan college of science, advocated, 42-45, 49. Any
thIng now done in, would not be interrupted or Im
peded by such combinatIOn, 45. 

Inadequate accommodation at, for students, 46, 47. 
Geological Survey would be reheved by removal of, from 

Jermyn Street, 52, 53. • 
Some professors of, In favour of proposed school of 

science, 72, 73. , 
Connexion of College of Chemistry with, 88-90. 
Onginated mainly by SIr H. De Ill. Beche; its early 

name and objects; change of tItle, and desire of the 
then Government to convert it into a general school of 
science; QbjectIOn of the professors thereto, and theIr 
consequent disagreement With the Department, 100-
112. _ 

Proposed to be continued as a divisIOn of the great train
mg college, 241. 

FUSIOn of, WIth the proposed training scbool contem
plated, 6035. 

Royal School of Naval Architecture. 
CheIDlcal exammatIons of SCience teachers mIght be held 

at bmldmgs of, at South Kensington, 13. 
Practice in, quoted as an instance of what is desired in 

the proposed training college for teachers, 227. 
About 45,000l. ad.dItienal would be reqwred to fit the 

building at South Kensington for a training college, 
5953. The buildings in progress there are mtended, 
and could also be made aVaIlable, for teaclnng che
mIstry and various sciences, 5986, 5987, 6046, 6047. 

Salisbury, Lord. 
HIS lDtention, as Lord President of the Council, as to 

science instructIOn, 2. 
Scholarships in Science. 

Estimate for, for year 1870-71, 7. 
Gained by students in SCIence classes, 18. 
All regius chaIrS in the kingdom should be translated 

into scholarslnps; out of the payments made on ac
count of the latter the incomes of professors would be 
secured, 127-134. 

There would be no grievance in reqUIring a professor 
now recelving 4001. a year to receIve 20 students at 
201. each, 134, 136. 

Gained in open competition would be the most whole
some way of encouraging science, 226. MIght be held 
at recognised instItutions, 226, 231. One of the means 
to which State aId should be applied, 240. 

EstlIDate of amount to be required for payment of, under 
the proposed plan, 245. 

Three forms of, should be established: 1st, of ;01. per 
annum, With a sum for payIng fees; 2d, of 501., With 
sum for fees; 3d, a sum for fees alone. Student to 
elect institutIOn at which to hold his scholarship, 245. 

State scholarships should not be taken in the State insti
tution; they should be kept for encouragement of work 
done outSlde It, 250. 

School of Art.. 
The experiment in, of applying art to specific industries, 

did not succeed, 204. 
Schools (General). 

Present demand in, for science teachers of advanced 
character, 5955--5958. 

Necessity for diifereJit grades of, fw educational purposes, 
5955, 

4T 
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CqLE, HENR,Y, Esq.-cont. 
Science. 
• DetaIls of branches of science most cultivated in SCIence 

schools, 6. 
EstImate for payments under this head for 187CJ-71, 7. 
Science teachIng chIefly conducted lIt evenmg classes to 

artlzans, 171. 
DetaIls of, In day and evening classes, 172, 173. 
Merit of present system of BClence teachmg consists in 

Its mde dIffusIOn In bumble spheres of actIon, and its 
struggles against difficulties, 196, 197. 

ApplicatIOn of ilcience to specml mdustries should not 
be made a rule in proposed traming college for 
teachers; the experIment dId not succeed in the School 
of Art, 201-204. Two classes mIght be admitted in 
the college, one for Intended teachers of sCIence classes, 
the other for instructIOn in science applied to industry, 
205. The combination of theory and practIce de
sirabl~ 208. 

;EstImate of expense of scholarships in SCIence proposed 
to be established under the new plan, 245. 

3,1001. paId to Scotch universities for instruction in; 
very little State aId given In England towards scientific' 

, instructIOn In colleges, and the like, 245. 
An elementary lDstructlOn in, very deslJ'able in all who 

propose to enter the projected traming college; per
sons WIth some experIence in teaching would be pre
ferably elIgIble for admission, 6072-6032. 

SCIence and Art Department. 
WItness is secretary of, 1. Connexion of his office with 

advanced SCIentific Instruction, 19, 20. . 
Purposes for whlCh founded; change of DepartmeI)t of 

Practical Art mto Department of Science and .Art; 
object of the change set forth in Minute, App. A. to 
P'lJ'st Report of Science and Art Department; extension 
of the prinCIples of the Department in teaching certain 
sciences;' growth and detSlls of the system as now In 
action; 2, 78-80. 

IncorporatIon of College of Chenustl'y with, 86. 
If told to do Its best with eXlstmg facts at South Ken

sington, somethIng creditable mIght be done, 6047. 
The trainmg school for teachers, In additIon to other 
government schools now eXlstlDg, would be continued 
6048; even If the further grant of 40,0001. wer, 
refused~ 6049. 

No savings In, could be suggested as a set-off against 
the 40,00OZ. or 50,0001. deslJ'ed for extensIon of science 
school bUlldmgs, 6060. 

SCIence Classes. 
Increase of (between 1860 and 1865) from 9 to 800, with 

30,000 pupus, 2. 
Any locality may establish sCIence classes or science 

schools, and appoint the teachers, 2. 
Examinations of, and system of payments to, 2. 
Numbers'of, m day and evenmg schools, 172, 173. 
DIsadvantage of evening science classes; 'the teacher 

fatigued after hIS ordinary labour, 176-183. The 
present system must continue, mth modifications, for 
a 10ng time, 184. 

DeSIrabilIty of evening science classes, although many 
students enter merely for relaxatIOn, 199, 200. 

Advocacy of, by Adam Snuth, 200. 
See also Science Schools. 

Science Dtrectory. 
Contains a full account of the rules gUIding distribution 

of public money for encouragement of sClencr, 2. 

Science Ewaminatzons. See Ewaminations. 
Scienee Ewaminers. See Ewaminers. 
Science Inspectors. 

Only two official mspectors of science and art, and two 
!,DBpectors of local schools, permanent officers, 7. 

AddItional, appolDted WIthin the last three years; 
reasons for theIr appointment, 33-37. 

It would be deSIrable to have work done by, irrespective 
of paper examinatIons, 5973. 

SCIence Scholarships. See Scholarships in Science. 
"Science Schools. 

Any locality may establish, and appoint; teachers; pay
ments on behalf of, 2. Map showing number of, In 
United Kingdom, 2. Have prospered beyond antIci
patIOn,3. 

Exammations in, much higher than when first esta
blIshed, 4. Great varJety m, 5. Detail of branches of 
science most cultIvated In, 6. 

Have been carried on in all kinds of buildings, 12. 
Subse'lullnt career <i"'pupJls in,...18. - '- _ 
General science must be taught in a special 8choo1, 81. 

CotE, HENRY, Esq.-Science School.t-cont. 
There must be training schools for teachers in science 
83,84. : 

State endowments in, should be thrown' open to all 
classes of society mthout restnction, 121-12il. 

Instanl!es of earnmgs of teachers in, 139-141. 
EstImates for, accordmg to present system, must largely 

Increase, 143, 144, 149. 
Very few grants for erection of scientifie day 6chools ; 

day schools neceasary as a sphere of action for sCIence 
teachers, 192-195. -

The elementary instructIon now taught by science 
masters in evening schools is in harmony WIth SlJ' J. 
Whitworth's scholarships and endowments, 206, 207. 

It would not be suffiCient to introduce students who 
have studIed chemistry, for example, into a school 
simply to learn how to teach; some consideration must 
be had for their maintenance while so learrung; the 
proposed traimng college the best solutIOn of the 
dIffioulty, 6005, 6006. 

Students m the proposed college should be required to 
attend local sCIence schools in London, in order to 
acquire a knowledge of the laws of teachIng, and skill 
in their application, 6077, 6078. 

Science Students. 
In science schools, subsequent career of; many have 

remained as teachers, some have gone into trade, 18. 
Collusion between, at examinatIOns, and between stu

dents and teachers, 35-37. 
Refused admISSIon to· laboratories at Oxford Street and 

at Jermyn Street, for want ofroom, 47. 
Objections to sendIng them from one place of instruction 

to another; the teachers should be brought to the 
students, 5985. 

Science' Teachers. 
'reachers of science classes and schools are appolDted by 

local cOIDmlttees, 2, 14. Must have passed an examI
natIOn or they would get no payment; m most cases 
the occupatIon of sCIence teacher IS supplementary, 16 

A selection of local teachers in sCience brought up to 
London for instructIon in teachIng, 13. 

Teachers of chemIStry formerly brought up to Kensington 
for viva voce exammation; the practice discontmued; 
partIal attendance of, at College of Chemistry, 13. 

Paid only, not appointed, by Science and Art Depart
ment, 15. 

Passing examinatIon is a proof they do their work 
adequately well, 17. 

A trSlmng school fill teachers in science ought to be 
estabhshed, 83, 84. 

Instances of amount of earmngs of teachera of science, 
139,14lJ. 

Desirability of creating a higher class of science teachers, 
who mIght be employed in both day and evening 
schools mthout being overworked, 198, 5965. 

Various occupatIOns of science teachers; allowed to 
teach sCIence only in the evening, often after teaching 
an ordmary evening school; such employment of 
certificated masters only tranSItional, and an exceptional 
system, adopted under constramt, 174-183, 185. 

The creatIon of sCIence teachers in greater numbers 
would tend to increased instruction In sCIence in the 
daytime, 184. 

Who come to a science training college must be certi
ficated; they would then require a year's trammg. 
or more, to fit them for teachmg science, 188-190. 

In proposed trSlDlng college WIll rarely devote a third 
year to the apphcatlon of science to special industries, 
201. 

Estimate of annual expense of college for training, by 
Captain Donnelly, 5953. 

A trammg college for, is required, because of the want of 
a superior class of teachers, 5954. 

Teachers of more advanced character are wanted now, 
and will shortly be much more required, in institutIons 
and schools, 5955. 

CertSlnty of science teachers heing required in elementary, 
nuddle-class, and endowed schools, 5956-5958. 

The less they depend upon State aid, and the more on 
results of teachmg, the better, 5959. 

HItherto have been chiefly remunerated by the State. 
llieat difficulty of theJJ' makmg a living out of other 
sources, 5960-5962. 

The present useful science system should be aupple
men ted by more lugbly lDstructed science teachers, 
5963,5964. 

The master of all elementary school should not be 
hindered from teaching sCIence in the eveDlng, 5966. 

Competency of, to wpart instructIOn should be aacer
tained by the professors who train them, 5967. 
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COLE, HENRY, Esq.-Science Teacher,-cont. 

Few have a. great aptitude for efficient teaching before 
coming up to be trained; it should be seen that 
students have a. reasonable capacity for imparting 
instruction, 5969, 5982. 

Capability of being taught the method of commurucating 
knowledge, 5970-5972. 

No guarantee of continuance of service could b6 exacted 
from those who had received the benefits of State 
trammg, 5977, 5982. If they can better themselves in 
other dl1'ec1aons it is desl1'able they should do so, 
5978, 5979. If a. guarantee be exacted, there is an 
obllgatlon to find the teacher employment, 5980. The 
best guarantee is the evidence of a teacher's hie, 6073, 
6074. 

Those renouncing their professlOn might reimburse the 
State the cost of their tralnlDg; there are no means of 
compelling a man not to follow hiS own Interests, 
5981. 

Probably not more than five per cent. of those who are 
named as, would emerge from that 8tatlOn, 5982. 

Number of teachers to be trained must be determlDed 
by Chancellor of Exchequer. The estimate IS calcu
lated upon a. hundred, 5993, 5994. 

One place should be specially adapted for teachlDg of, 
6003. 

More strIngent rules might be made as to admission of, 
than were necessary at the mstitution of art schools, 
6021-6023. 

Not necessary to have been elementary teachers in schools, 
6025. 

Persons quallfymg to become elementary teachers might 
be admitted as, under various conditions, 6026. 

Means to be taken to increase the numbers and efficiency 
of, supposing the proposed trairung school be con
ceded, 6050. 

Minute of 30th Dec. 1870, as to achmssion and subjects 
of examlDation for 1871; provides no change of pnn
ciple, but some extension and a. slight change of 
subjects, 6052-6056. 

Enumeratlon of conditions to be fulfilled by students 
desll'ing to enter the proposed traming college for 
SC1ence teachers, 6072. 

No opinion can be formed as to the length of training 
necessary to fit teacbers for functiOns likely to be re
quired 10 years hence, 6075. 

Will pOSSibly imitate art students in the practice of 
leavlDg college WIth only one or two certIficates out of 
the three or SIX demanded for thorough training, 6075. 
Hard lInes of definitlOn cannot be laid down as to the 
length of a man's stay; much depends on the require
ments of the district from which he came, 6076. 

One means of impartlDg a knowledge of the prinCipal 
scientIfic laws of teachmg, and skill in the applicatlOn 
of those laws, would be to cause the student to attend, 
under qualified supenntendence, the local science 
schools of London, 6077, 6078. 

See also Art Teachers. Teachers (generally). 

Science 7raining College. See Metropolitan College oJ 
Science (proposed). 

SCientific In8tructi01l. See Educati01l in Science. 

8ec01ldary Schools. 
May be concentrated wherever there are 10,000 people, 

243,244. 

Smith, Adam. 
Advocacy of science classes by, 200. 

South Kensington. 
The proper 10ca.l1ty for a. metropolitan college of science, ' 

49,54. • 
Present bwlding at, fully occupied, 56, 57. 
Estimates for bwldings at, for current year, 62-7J. 
The new bwldings at, are intended for a. scho 'laval 

architecture and manne engineering, WI '10-
-dation for teaching chemistry, 5986. 

Amount of accommodation required 
5987-5991. ' _- --"'" 

No theatres available at, for teach' _ .. wp'tise8.5992. 

South Kensingt01l Museum. 
The arrangements of, would be implUl'ed by placing the 

buuding for the proposed trammg school upon its 
ground; any extension should be on the other side of 
the road, 6046, 6047. 

State Aid. See Government Grants in aid oj Science. 

State Competition. See Competition. 

State Endowment, in Science Schools. 
Should be thrown open to all classes of society Without 

restriction, ]21-123. 

COLE, HENRY, Esq.-cont. 
State Schools. 

Elementary instruction should certainly not be imparted 
In; some qualIfication should be requl1'ed lD students, 
6010. 

Students. See .Art.SchoolB. Science Student,. 
Teacher, (generallO). 

QualIfied opimon of competency of, 22. 
No quallficatlons except having been exammed are fa

qUll'6d for, 26. 
Relative qualIfications of, under former and present 

standards, 28, 32. 
Suggestion on the subject of rendering teache~s bette!,' 

qua.l1fied for teaching, stated in a. memorandum for 
establishing a metropohtan college of SCIence, 42. 

Tendency of new teachers to cram; worst case$ of 
cramming occurred under those supposed to be 
highly skilled, 160-164. 

Good results from giVIng specialmstructlOn to, to teach 
phYSical sCience; desll'ability of nnprovmg the teach
ing power of masters; number of, as recognised under 
speCial lDstruction; compelled to work whue In Lon
don, 165-168. 

A teacher must pass an examinatlon under present 
system before he can start as such, 234. Under 
proposed central system the examinatlon will be more 
strict, 235. 

Public demand outruns the supply of teachers highly 
trained, 242-244. 

Art teachers could not subsist upon fees paid by artlzans, 
5954. 

Their position in the trIpos no measure of their capacity 
to teach, 5968. 

Capability of beIDg taught the method of communicating 
~owledge, 5970-5972. 

The class of people who would come to be trained as 
teachers would probably need assistance whlle going 
through the operatlOn; If elementary teachers are 
taken away from thel1' schools, It could scarcely be at 
their own risk, 6005, 6006. 

The laws of polItical economy do not apply to education; 
if the pubhc want a superior class of teachers It mnst 
pay for the creation of them; hence the necessity for 
the proposed traming college, 6005-6008, 6012-6019. 

CondltlOns as to admission of teachers into the proposed 
college must of course be laid down; certain condi
tions supposed, 6009. 

'fhe demand on the part of manufacturers for experts in 
chemistry, for example, would not be so great as to 
I nterfere WIth the supply of school teachers, 6011. 

Persons With an elementary knowledge of science, having 
had already some expetience In teachmg, would be 
preferably elIgible for admission mto the proposed 
training college, 6027-6032. 

See also Art Teachers. Elementary Telfchers. 
Science Teachers. 

Teaching. 
Experience has shown necessity of particular instruction 

in art of, 6003. 
7rade Schools. 

Creation and indrlferent success of, 2. 
Training Colleges. 

There are now about 40, and there should be one specially 
for training sCience teachers, 6003. -

See Metnpolitan. College oj Science (proposed). 
7ra"elling E!IpeTIses. 

E.stimate.of, of inspectors, masters, &c., for 1870-71,-13 
Wh,tw(Jrth, Sir J. 

The elementary instruction in eveDing schools is in 
harmony WIth the general Idea. of hiS scholarships and 
endowments, 206. 

Young men to be trained as teachers not to work at 
manual labour. as is done under Sir J. Whitworth's 
scholarshIps, 247. 

Zoology. 
Amount paid by State in 1867-8 m aId of, 115. 
Demonstrator lD, proposed for college of SCience, 5953-

6000. 
Zurich. 

Laboratory at,oompa.red with Dr. Frankland's, 47. ' 

HUXLEY, PROFESSOR, LL.D., F.R.S. (Indd of his 
Evidence.) 

Age oj Science Students. 
Valuable scientific instruction may be imparted tq 

chudren under 12, 315, 31B, 319. 
Definition of school age by Factories' Act, 315. 
The Department elementary sCj,lnce papers are ql11te 

adapted for chlldren of 11 or 1:t tears, 348, 349. 
Science candidates vary in age from 11 to 45 years, 350. 
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HUXLEY, PRoF.-cont. 
Arnott, Dr. ' \ 

His suggestIOn for instructing children by scientific 
toys, 322. 

Botany. ' 
Should be taught in elementary schoo\,,; the only branch 

of natural science to be taught at :first hand con
vemently, 255, 356. 

Chemistry. 
Elements of, should be taught in elementary schools, 

355,356. 

Children. 
Valuable sCIentIfic instructIOn might be imparted to 

children under 12 years of age, 315, 318, 319. Neces
sity of givmg practical mstructlon to, 320, 321. 
SCIentIfic toys for, 322. 

VWtZ voce better than wrItten examinations for, 338, 342. 
The ~partment elementary sCIence papers are quite 
adapted for, 348, 349. 

Elementary physIOlogy may be well taught to, 349. 
Cole, Henry, Esq., C.B. 

Reference to eVIdence of, respecting mode of ascertaining 
qualifications of teac~ers, 273. 

Cramming. 
For purpose of preventing, candidates are not allowed to 

go up for advanced stage WIthout ha.Vlng passed 
through elementary one, 256, 258. EvIl of, adopted 
by some teachers for the purpose of making money, 
265. The old plan or. ascertammg qualIfication of 
teachers was a great check to, 273. 

Donnelly, Captain, R.E. 
Reference to rus papet of 1867 as to teaohing of science 

in elementary sohools, 340. 

Educatwn Department. 
ConnexlOn of Scienoe and Art Department with, an 

anomaly, 354. 

Elementary Instruction. 
Scientlfu: teachmg should be made a fundamental part 

of,314. 
Elementary Schoolmasters. See Schoolmasters. 

Elementary Schools. 
Great majority of science teachers are certdicated masters 

of,305. 
Good instruction cannot be given m, by masters who 

teach in the evenmg, 311, 325. 
Science should be made an integral part of the instruc

tIOn in, 314. Valuable sClentmc mstruction might be 
imparted to children in, 315, 318, 337. PhYSIcal 
geography, phYSICS, and mechanics might be easIly 
taup;ht in, 319. 

Necessity of glVing praotical instruction in, 321. 
Should be supplemented by secondary schools, 324. 
Vwa voce better than WrItten exammatlOns in, 338. 
ExaminatIOns 10, should be conducted, by the school 

inspector, 339. 
Only a few scientific subjects should be taught in, viz., 

mathematics, phYSIcal geography, elementary phYSICS 
and chemistry, botany, and human physiology, 355, 
356. 

Examinations. See Science Examinl{-tions. 

Factories' Act. 
Defimtlon of school age by, 315, 

Government Grants in aid of Sczence. 
Imperfect papers have to be examined, and conseguently 

paId for, 268. Expense would be saved bY' dimmntlon 
of bad papers If teachers were examined speCIally; 
expense of examlOin~ teachers would be triflIng, 274, 
277. Full ,'alue for, can only be seoured by thorough 
training ofteachers, 291. 

Honours. 
Rarely attained m the science examinations, 261. Not 

a necessary qualificatIOn for sCIence teacher, 282. 
Laboratories. 

No. biological laboratory at School Qf Mines; this is re
qUIsIte for proper lOstructlOn in natural history, 296, 
297. 

London. . 
DeSirabIlity of science teachers bemg brought to, for 

instruction, 275-277, 289. 
Mathematzcs. 

Should be taught in elementary schools; are taught now 
10 better class of elementary schools, 355-357. 

May Ea:aminations. 5'le Science Examinations. 

HUXLEY, PRol,-cont. 
Mechanics. 

The elements of, might be eaaily taught to children under 
12 year,s of age, 319. , 

Metr?politan College of Science (proposed). • 
SCIence. teachers should all quahfy In a normal training 

school, 289-291, 313. Other students mIght also be 
admItted; but the chief object should be to obtain a 
body of tramed teachers all over the; country 
292-295. ' 

A foundatIOn for, may be found in the School of Mines 
the School of Chemistry, and the School of Navai 
Architecture, 296. 

TheoretIc SCIence, applIed science, and the method of 
Imparting sCIence to others, could not be taught in, by 
the same man, 330. 

Should be for teachmg pure science, and the method of 
teaching it to others, 331, 334. 

Danger of combming the technical with. th~ normal 
school, 335, 345-347. 

InstructIon in certain allied subjects might be given by 
• same teacher in, 351. 

Mineralogy. 
Special instruction in, might interfere with training of 

teachers III a. sCIence college, 292. 
Mining. . , 

Special instructIOn in, might interfere WIth training of 
teachers III a. science college, 292. 

Payments on Results. 
Only given for subjects in which the teacher has qualified. 

Exammation for quallfica.tlon to earn, dispensed WIth, 
where candidate- haa taken a. university degree, &c., 
283,284. 

When rejections are very bad, payments on passed papers 
might be lessened, 302. 

If payments be made on results, the inspection should 
be local, 342. 

Physical Geography. 
The elements of, might be easily taught to childrell 

under 12 years of age, 319. 
Should be taught in elementary schools; no other brand 

of science (except mathematics) is now taught in them, 
355,358. 

Physics. 
The elements of, might be easJly taught to children 

under 12 years of age, 319; and should be taught in 
elementary schools, 35.'>, 356. 

Physiology (Animal). 
Exammation lD, entirely independent of zoology, 254. 

Result of examinatIOns in, ill 1869,262,263. Steady 
yearly improvement in exammations in; address to 
teachers of, on evIl of cramming, 265. 

Reasons for larger number of candIdates for, than for 
zoology. Great palDs have been taken to orgamse a 
system for teachmg human physiology, 266. 

NeceSSIty of prac1acal examlDations lD, for science 
teachers, 275. 

SuffiCIent mIght be taught to children to enable them to 
answe~ the elementary exammation questIOns, 349. 

Physiology (Human). . 
Should be taught in elementary schools, 355, 356. 

Practical Instruction. 
Desirability of testlOg science teachers as to their ablbty 

to impart practIcal mstructlOn, 2i5. 
Deficiency In means of impartmg, at School of MlDes, 

296. 
Necessity of, for children, 320,321. 
PractIcal modes of teachmg In PrUSSia, 3:10. 

Prussia. 
PractIcal modes of teaching in, 320. 

Revised Code. 
DefinitIOn of school age by, 315. 

Royal College of Science (Dublm). 
ExaminatIOn for qualIficatIOn to earn payments on 

results dIspensed WIth for associate of, 28J. 
Royal School of Mmes. 

ExamInation for qua.lification to earn payments OD 
results dIspensed WIth for assocIates of, 283 

Great want of ma.thema.tical teaching Ill, and deficiency 
In means of teachIng practIcally most suhjects. No 
biologICal Jaboratory at, 296--299.· .. 

Would not interfere, but mIght co-operate WIth, otner 
technical schools, 336. . 

'l'he mstl'llction in, IS not general, but very speCIfic and 
patticular, 346. 
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HUXLEY, PRoF.-eont. 
Royal School oj Naval Architecture. 

Would not interfere, but mIght co-operate with, other 
technical schtools, 336. 

School Inspectors. 
Science examinations should be conducted by, in elemen

tary schools, 339. 
ScientIfic school inspectors might easily be found, 341. 

Schoolmasters. 
Are paId ~nly for those who pass the ecience examm&

tlOns, the amount dependmg upon the class m which 
candIdate passes, 252. 

Elementary schoolmasters form the great- majorIty of 
sCIence teachers, 305. Large per-centage of rejections 
may be attnbuted to thIS fact, 306. 

Mmute rescinded which formerly restramed them from 
teachmg m the evenmg, 307. ReductIOn of payment 
to, an inducement for them to teach in the evening, 
308,309. Good mstructlOn cannot be given by, under 
these circumstances, 311. 

Schaols. 
Each school examined receIves its papers on the same 

day, the answers bemgwritten under the inspectiOn of 
the commIttee, 252. 

It can be ascertamed what schools are doing good work; 
unsatIsfactory state of certam schools, 267. 

Exammer should know nothmg of the schools whence 
the examinatIOn papers come, 278. 

See also Elementary Schools. Secondary Schools. 
SClence Schools. Technical Schools. 

Science and Art Department. 
Rules for conductmg examinatIOns adopted by, and 

approval of the same, 252, 269, 270. 
Syllabus of science subjects pubhshed yl'arly in Dtrectory 

of, 258-260. 
Great amount of good done by system of, which good 

Wlll be immensely mct:eased If enullners work WIth 
care, 265. 

Reference to Captain Donnelly's paper of 1867, respecting 
teachmg of SCIence In elementary schools connected 
Wlth, :i40. 

ConnexlOn of education department with, an anomaly, 
354. 

SClence and Art Directory. 
Elaborate syllabus of the subjects for e;'{am1OatlOn pub-

hshed every year m, 258-260. • 
Extract from, respectmg quahficatlOns, &c. of teachers, 

283. 
Science Examinations. 

Method adopted by Department for conducting; schools 
where exammations are held receive their e~ammation 
papers on the same day, 252. 

Elementary examlllatlOns must be passed previously to 
entenng for advanced ones, 256, 2,58, 261. 

Held once a year, 10 May, 257. 
Elaborate syllabus of subJects for, published annually in 

Science and Art DIrectory, 258-260. 
Honours rarely attained 10, 261. 
More probably pass the elementary stage than the 

advanced one, 262. 
Much greater knowledge of the suhject IS requlred·for 

advanced than for elementary stage, 263. 
Result of exammatlons m arumal phYSIology and zoology 

in 1869, 262-264. 
A great amount of good is being done by the system of, 

which good WIll be mcreased If examiners wllrk WIth 
care; neceSSIty of ralsmg the standard of; steady yearly 
improvement 10 subjects of arumal physlOlogy and 
zoology, 265. 

Somethmg should be done WIth teachers who send up
imperfect candIdates, because of the cost to the State 
for exammatlOn of papers, 268. 

Chief examiner wholly responSIble for, 272. 
There should be speClal eXamInabons for science teachers, 

273. 
Extract from Directory respecting, 283. 
Where rejections are very bad payments on passed papers 

mIght be lessened, 302. 
Imperfectly prepared candidates will be sent up on the 

chance of draWlng a prIze, 303. 
The pnmary trammg colleges not adapted for conducting, 

because of the dIfficulty of getting exammers who Wlll 
work together, 327. 

V,va voce exam1OatlOns should follow the written Olles, 
328. Viva voce better than wrItten exammations for 
young cluldren, 338, 342. 

In elementary schools, should be conducted by school 
inspector, 339. . , 

Want of primary instructlon shown by. 343. 

HUXLEY, PRoF.-cont. 
Science Examination Papers. 

Preparation and transmlSsion of; all achools to be ex
amined receive them on the same day; numbered 
answers only are returned to the examiners; plan of 
asSIgning F,arks for, 252. 

The quesbons·1O, are set in three groups, 256. 
Fatlures and succeslles of, in anintal pllysiology and 

zoology, in 1869,264. 
Ten per cent. of, would do credit to any teachmg, 265. 
Cost to the State for examlllmg those of lIDproper can

, didates, 268. 
Number of bad papers would diminish if teachers were 

exammed spectally, 273, 274. 
It is better for exaIDmer not to know whence the papers 

come, 278. • 
Not so good for young children as VIOd. voce exammation, 

338,342. 
Great want of primary instructlOn shown in, 343. , 
The elementary papers are qUlte adapted for children of 

11 or 12 years ot age, 348, 349. 

Science Examiners. 
Vigilance of, should be directed to check the tendency 

to send up unqualWed candIdates, 304. 
Ddficulty 'of manag1Og, If eXamInatIon centrea are 

scattered over the country, 327. 
Their mstructlOns from the Department, and method of 

preparlDg and transmIttIng exammatlOn papers. They 
know nothmg of the schools or candIdates exammed, 
but affix theIr marks to the numbered answers, and 
return them to the Department. Wher9 the examma
tion IS large, are allowed one or more asSIstants, 252. 

PreparatIOn of papers by, 10 three groups, and rule for 
preventlOn of crammmg, 256. 

If they work with conSClentlOusness a grf'at increase 10 

the good, aIready dOlDg will take place; neceSSIty seen 
by, of gradually ralSlng the standard. The eVIl of 
crammmg can be remedIed by, 265. 

Approval ofrllies laid down by Department for gUidance 
of, 269, 270. 

Recommendation of assistant examiners by chief ex
smmer, and appo1Otment of same by Lord PreSIdent, 
~7I, 2i2. ChIef exammer IS responSIble for the whole 
e .... ammation, 272. 

Desnablhty of teachers undergomg practical examma.
tlOn before, 275. 

It IS better for examiners not to know whence the ex
ammation papers come, 278. 

Formerly came m contact WIth teachers durlDg examma
tlOn only, 279. 

They passed only qualified teachers, 280. 

Science Examiners (Assistant). 
One or more, allowed to examiner m large exam1OatlOns. 

Plan pursued by exam mer Wlth respect to, 252. Suffi
CIent uruformlty ensured by, to secure justIce to the 
students, 255. -

Reco=ended by chief exammer, and appointed by Lord 
PreSIdent, 271, 272. 

Scientijic Instruction. 
Should be- made a fundamental part of elementary 10-

struction,314. 
Might as well be imparted to children as the theology, 

&c. now taught, 315, 318. 
Elementary phYSICal geography, physics, and mechanics, 

mIght be taught to chtldren under 12 years of age, 
319. 

PractIcal teachmg essenbal, 320, 321. 
Dr. Amott's toys for, 322. 
The instruction gtven 10 primary schools should be 

developed m secondary schools, 324 
ShOUld not be gtven by teachers of elementary day 

schools, 325. 
Theoretic SCience, applied SCience, and the method of 

teachlDg SCIence, could not be taught by the saDie man 
330. ' 

Pure eciencf', and the method of imparting it to others 
should be taught;n the normal school, 331, 3J2. ' 

A scheme providmg for, should be so constructed as to 
plCk out the best men, Wlthout resmction to trades 
and the arts Wlll get the benefit, 333. ' 

Can only be obtained now in populous places, but with 
compulsory educatIOn an alteratIOn Wlll take place, 
352,353. 

Should not be separated from general educa.tion, 354. 
Only a few subjects of, should be taught in elementary 

schools, VI~., mathemabcs, physical geography, elemen
tary phYSICS and chemIs~, botanY" and humaJ} 
physiolo~. 355, 356\ 
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HUXLEY, PROl'.-7cont. 
Science Schools. 

Better for the examiner not to know from what schools 
the papers come, 278 •. 

Mostly taught by certrlicated masters of primary schools, 
305,306. • <: 

NecessIty for practical teaching in, 321. 
Could only now be formed in populous places, but with 

compulsory education an alteration will take place, 
352.353. 

Science Students. 
Must choose one of the three divisIOns Plto which the 

examination papers are grouped, 256. 
Not to go up to advanced stage without havmg passed 

in elementary one, 256, 258p 
Statement of subjects for. published annually in Science 

and Art Directory, 258-260. 
A large nU!;nber of, have acquired a fair amount of 

thorough information, 260. 
Reasons why larger number of, In subject of animal 

physiology than of zoology, 266. 
Show a great want of pnmary lDstruction in their ex

aminahon papers, 343. 
Their ages vary from 11 to 45,350. The greater number 

of the older pass, and the greater number of the younger 
are rejected, 350. 

Science Teachers. 
System of cramming adopted, by some, for the purpose of 

malong money. Address to, on the evlls of crammmg, 
265. 

Something should be done with those who send up im
perfect candldates, because of the cost to the State for 
examlDing thetr papers, 268. 

Objections to the late change with regard to ascertaining 
qualrlicatIOns of; they should undergo a speCIal ex
ammation; it would be economical on the whole, by 
dillnnution of bad papers, 2j3, 274, 310. 

NecessIty of practIcal examinations for; desirable they 
should come to London, or where they could be m 
personal contact Wlth examiners,275-277. Formerly 
they came lD personal contact Wlth examiner dunng 
exammatIOn only, 279. 

Not passed unless qualrlied; passing in advanced stage, 
but not in honours, IS necessary for becoming a SCle'nee 
teacher, 280-282. 

Practically there is no guarantee as to fitness of. Extract 
from Science Dtrectory respecting qualrlication of. Ex
amInatIOn dlspensed with if candIdates are associates 
of School of Mmes or College of Science, Ireland, or 
liave taken degrees in uDlversltles, 283. 

Payments on results are properly gained lD those subjects 
only in which teacher has taken a certrlicate, 284-286. 

Should all pass through a normal school lD London, 
289,295. 

Payments to, for passed papers, might be lessened, in 
the case of a large number of bad rejections, 302. 

Great majorIty of, are certificated teachers of primary 
schools, wruch may account for the large per-centage of 
rejections, 305, 306. Good instruction cannot be given 
by those engaged as elementary schoolmasters, 311. 

It would not be advisable for the same man to teach 
theoretic science, applied science, and the method of 
instructing in science, 330. 

A general knowledge of the application of science to 
industry is of ,no use to teachers; special knowledge 
desirable, 345, 346. 

Secondary Schools. 
InstructIOn given in pnmary schools should be developed 

in, 324. Teachers of, should not have charge of day 
schools, 325. 

ProviSIOn for, would not dlminish the importance of 
technical instructIon lD London, 334-336. 

Switzerland. 
Practical modes of teaching in, 320. 

Syllabus of Science Subjects. See Science and Art Directory. 

System of Examinations in Science. See Science E:camina
tions. Sczentjfic Instruction. 

Technical Schools. 
Not objected to, in London.or elsewhere; inadVIsability 

of comblDmg technical with normal 8chool. 334-336. 
7'heology. 

If elementary education now include drlIicult problema 
m dogmatlc theology, science may very well be taught, 

. 315. 
To]!s (Scnentijic). C' 

Dr. Arnott's suggestion for instructing children by, 322. 

HUXLEY, Paol'.-cont. 
'Trades. 

Inadvisability of attempting to deal directly Wlth trades 
Wlth regard to science teaching, 3:J3. 

Trai,,!ing Colleges for Elementary Teacher,. • 
MIght be llSed for examining science teachers, but for 

the dunculty of gettlDg the examiners, because the 
~ore exammers, the less uruforInlty In the examma. 
tions,327. 

Zoology. 
Examination in, enttrely independent of physiology 254. 

:&sult 01 ex:~atlons in, in 1869, and steady yearly 
Improvement lD the same, 262-265. 

Objections to auperficial teaching in. Smaller number 
of candidates for, than lor physiology, 266. 

Cannotbetaughtconv~ently 356 

REEKS, TRENHAM, ESQ. (Index: of his Evidence.) 

Accommodationfor Science Purposes. 
Increased space desIred by School of Mines' professors. 

students have been refused for want of room in labo-' 
ratories, 400-402, 415-417. 

W~nt of room for Survey offices; pUblication of maps 
Impeded thereby, 408. Premises not large enough if 
clas~es were transferred to Kensington, 409. 

Ineffimency of laboratories of College of Chetrustry 
415-417,538. Government departments (as the Inland 
Revenue now) might profit If there were more room 
therein. 519, 549, 550. 

Age of Science Students. 
No limit of age for students of School of Mmes, 380. 

Agriculture. 
ApplicatIOn of chemistry to, the great notion of S11' II. 

De 1& Beche, 4-64-469. 
Apparatus for Science Purposes. 

ProVlded by Government at School of Mines, 488, 489. 
Appl,ed Mechanics. 

ThIrty-six lectures on, are delivered to Schoolol Mines' 
students, 365. 

Artizans. 
No students of the artlzan class in School 01 Mines, 

533. 
Spemallectnres delivered to, in the evening, in the School 

of Mmes, on payment of 6d. for SIX lectures; great 
demand for tickets, 534-537. No examination follows, 
558. 

They take greater interest in abstract questIons of science 
than lD what apphes to their own purswts, 559, 560. 

Lectures on all the School of MIDes' subjects are dehvered 
to artlzans. 564, 565. 

Associates of the Royal School of Mlnes. See Royal School 
of Mines' Students. 

Bergakademie, Freiberg. 
School of Mines will compare favourably with, in point 

of numbers, 543-545. ' 
Brewers. 

Many School of Mines' students study With a view of 
-applying their chemIcal knowledge as brewers, 377. 

Chemistry. 
Seventy lectures on, delivered to School of Mines' stu

dents, 365. Many attend the course with the Vlew of 
becommg manufacturing chemists, dyers, brewers, 
&c.,377. . 

Apphcation of, to agriculture, the great notion of Sir H. 
De la Beche, 464-469. 

See Royal College of Chemistry. 

Civil SerfJiee Commission. 
Do not now examine for Geological Survey appointments, 

523,526-528. _ 
Cool. 

Allusion to statement that halt the coal of Stafl'ordshire 
has been lost for want of scientrlic knowledge, 182. 

Colonies. 
Appointments on colonial geological surveys given to 

School of Mmes' students, 43j. 

Cost of Scitm,e Teaching. • 
Cost of School of Mmes' students, 443-446; of pro

lessors, prizes, lectures, &c., 44~51, 484-492, 560-
563. 

Cost of College of Chemistry, 499, 504, 512. 

De la Beche, Sir Henry • 
Jermyn Street bUlldmg constructed in accordance with 

ideas- of. Il!s great notion was the apphcatlon 01 
chemlStry to agnculture, 464-466. -
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REEKS, TRENHAM, Esq.-cont. 
Dyers. 

Many School of Mines' students enter with a view of 
applYIng their chemical knowledge as dyers, 377. 

Ecole de. Mines, Paris. 
School of Mines will compare favourably with, in number 

of students, 543-546. 
Ezaminations (Royal School of Mines). 

After every course students are examined, and awarded 
certificates according to merit, 369-371, 427-429. 

No matriculatIOn for any student, 394, 423. 
A preliminary examination in mathematics would exclude 

many School of Mines' students, 433. 
No examination follows the evening lectures to artizans 

ill School of Mines, 558. 
Ezaminations (Science afld Art Department). 

Free students for School of Mmes are selected at the 
May exalIDnations, 391. 

Fees. 
Amount paid by School of' Mines' students, 379, 483. 
School of Mines' fees are divided between professors and 

registrar; Government retammg one-eighth, 484,485. 
Paid for Inland Revenue students to College of Chemistry. 

516. 
Paid by occasional students in School of Mmes. Half 

fees only paid by army and navy officers, certificated 
schoolmasters, &c., 531. 

Sixpencs is charged for a course of SIX lectures to working 
men, 533. 

Frankland, Dr. 
Dehvers 70 lectures to School of Mines' students on 

chemistry,365. 
Statement of, quoted, that six or eight students are ex

cluded every year from College of Chemlstry for w!&nt 
of space, 415. 

Inland Revenue officers attend lectures of, and are ex
amined by, ,516-518. 

Geology. 
A special subject at the School of Mines, 363. -
ThIrty-SlX lectures on, are delivered to School of Mmes' 

students, 365. 
A competltive eXalDination in geology was formerly 

adopted for Survey appointments, 526. 
Geolo!flcal Survey of the United Kingdom. 

From the Survey and Museum the School of' Mmes 
arose, 362. 

Many School of Mines' students enter with a view of 
getting on the Survey, 377. 

Want of office room in Jermyn Street for surveyors; 
pubhcation of maps impeded thereby, 408. 

No notion origwally of connectmg School of Mines and 
Survey. 460. 

Appointment of School of Mmes' students on Survey; 
appointments not confined to etudents, 495, 520, 522, 
524,525. 

CivJ.l Service examination dispensed with for Survey; 
appoIntments bemg ten'lporary, 523,528,530. 

Survey is faClhtated by choosing officers who have been 
educated in the School of MInes, 551, 552. 

Goodeve, Professor. 
Thirty-six lectures delivered by, on applied mechanics, to 

. School of MInes' students, 365. 
Government. 

Free students kept by, at School of' Mines, 372; 390. 
These do not usually become sCience teachers, 447. 

RepresentatIOn to, of want of room for Survey offices, 
408. 

The building in Jermyn Street, the lease of an ad
joining house, and the College of Chemistry, belong 
to Government, 410-414. 

Attention of, has been called to want of mathematics in 
School of Mmes' teaching, 430. 

Appointments on the Geological Survey, &c. made by, 
435,447. 

Expense of Government free students is charged to 
School of Mmes, 445, 446. 

College of Chemistry (which had not answered its pur
]loses) was added by, to School of MlDes, 452-456. 

Portion of School of Mines' fees reserved by, 484. 
Expenses of School of Mines and College of Chemistry 

borne by, 490-492, 504. 
Appointments in College of Chemistry made by, 505. 
Government departments might save by having their 

work done in thll School of MlDes' laboratories, If there 
were sufficient accommodation, 519, 549. 

College of CheIDIstry is' a Governmenii institution, 
557. 

REEKS, TRENHAM, Esq.-cont. 
Guthrie, Professor. 

Forty lectures on physics delivered by, to School of 
Mines' students, 365. 

Huwley, Professor. 
Elghty leCttles on natural history dehvered by, to School 

of Mines' students, 365. 
AlluslOn to remark by, on want of laboratory accom

modatlon in Jermyn Street, 401. 
India. 

School of Mmes' students recommended for appointment 
on Geological Survey of India, 436. 

Dr. Percy's certificates are accepted In appointments to 
Indlan mints; many Indian officers study at School 
of MlDes to obtain these, 496, 497, 520. 

Inland Re11enue Department, 
Officers of, are instructed in College of Chemistry, bl6-

518. Other Government departInents might follow 
thls plan, 519. 

Jermyn Street Institution. 
Bmlding erected by Government, and one contiguous 

house rented,410-412. It would be diflicu1t to sell, 
413. 

Laboratories in, are inefficient, 416, 417. 
Hlstory of the connexion of the College of Chemlstry 

With the instltution, 452-457. 
Buildmg constructed according to ideas of Sir H. De la 

Beche, whose great notion was the application of 
chemIStry to agncultllre, 464-466. 

See Royal School of Mines. 

Kzng's College. 
BoardlDg-hall for students in connexion with, 513-

515. 
Laboratory (Biological). 

AlluslOn to remark on want of', by Professor Huxley, 
401. 

No biological laboratory contemplated when museum in 
Jermyn Street was huJ.lt, 471. 

Laboratory (Chemical). 
The Royal College of Chemistry is the laboratory of the 

School of MlDes, 399, 400. IneffiCiency of this 
.laboratory, 415-417. 

Ongmal laboratory in Jermyn Street found too small; 
College of Chemistry added, 452-457. 

The upper laboratory In Jermyn Street (now Dr. Percy's) 
was buIlt for instruction ~ agricultural chemistry, 
469. 

See Royal College of Chemistry. 
Laboratory (Metallurgical). 

Inconvenience of the laboratory in Jermyn Street, 400, 
417,539. 

Students enter for short periods and for special purposes, 
as assaylng of gold, silver, &c., 419. 

No metallurgical laboratory ongmally provided in Jermyn 
Street, 470. 

Lectures (Royal School of Mines). 
Are both general and special, 363, 364. Enumeration of 

subjects, 365 • 
..students can enter for the whole, or for one or more 

courses, 366. The greater number do not attend 
all, 374, 375. 

Attendance at lectures essential to attainment of certifi
cate, which is awarded after examination followlDg 
each course, 367-371. 

Except mmmg, &c., the lectures are such as might be 
given elsewhere, 442. 

Fees paid for, by occasional students, &c., 531. 
Special evenlDg courses for artizans; great demand for 

tickets, 534-537, 559-565. All the subjects are lec
tured upon in turn to working men, 564, 565. 

Evening lectures at 58. the course have also been es
tabhshed; not 80 successful as the workmg men's, 
560-563. 

London. 
Dislike of manufacturers, &c. to send tlieir sons to 

London, 475. Parents might send theIr sons to 
School of Mines, &c. if they could find a proper 
home for them, 513-515. 

Manufactures. 
Larger income to be derived from, than from science 

teaching, 447. 
Reasons why proprietors of, do not eend their sons to 

London for lDstructi9n, 475. ' 

Maps (Ge:logical SUr'IJey). .., .. 
Publication of, impeded for want of office room, 408. 
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REEKS, TRENHAM, Esq.-cant. 
lI1athematics. \ 

W .. nt of mathematics in School of Mmes' teaching has 
been repI'esented to Government; few studenh come 
prepared with mathematical knowledge, 430-433, 
540,54Ia. • t 

An associate of School of Mines can obtam a certificate 
without a knowledge of mathematics, 566. 

j'J,Iatriculation. 
None at School of Mmes, 394. 

Meclw;nicaZ Drawmg. 
Twenty lessons in, are given to School of Mmes' 

st1.ldents, 365. 
Metallurgy. 

A Bpemal subject at School of Mines, 363, 377, 553-55G. 
Fifty lectures on, delivered to students, 365. 

Many form~r School of Mmes' students are engaged in 
metallurgy, 378. Lucrative appointments held by 
exhlbltIOnllrs, 392, 448, 480-4~2. 

Inconvenient laboratory for, at Jermvn Street, 417,539. 
AssaYIng of gold, silver, &c. specially studied by many 

School of Mmes l students, 419. 
No laboratory for teachmg metallurgy originally pro

vided m Jermyn Street, 470. 
Dr. rercy's certificates !D, accepted for Indian mint 

appomtments, 496, 497, 520. 
Duties of professor of, in Royal School of Mines, 506-508. 

Mzneralogy. 
Forty lectures on, delivered to School of Mines' students, 

365. 
Mining. 

Metallurgy, mining, and geology special subjects at the 
School of Mmes, 363, 377. 

Sixty lectures on, delivered to School of Mines' students, 
365. 

School of Mines will compare favourably in number of 
students with the mining schools at Paris and Freiberg, 
543-546. 

ltlurchison, Sir R. [., Bart. 
Recommends School of Mines' students for appointment 

on home and colomal geological surveys, 435-437, 
520-522. 

Museum of Practical Geology. 
'fhe School of Mines arose out of the Museum and Sur

vey; value of Museum in illustratIOn of lectures, &c., 
362, 404, 405. 

The rooms in, now employed as offices, ought to be for 
exhibItIon of speCimens, 408. 

BuIlt for a speCIal purpose, Ilccordmg to the ideas of Sir 
H. De 111 Beche, 41a, 457-472. 

Natural Hzstory. 
Eighty lectures on, deliverea to School of Mmes' stu

dents, 365. 
Olifham, Professor. 

On request of, School of Mmes' students are recom
mended for Inman Geological Survey, 436. 

Peel, Szr Robert. 
AllUSIOn to interest taken by, in chemistry and agricul

ture, at the tlme of buIldmg the museum In Jermyn 
Strllllt, 466. 

Percy, Dr. 
Fifty lectures on metallurgy delivered by, to School of 

Mines' students, 365. 
lhs upper laboratory in Jermyn Street was originally 

constructed for teaching agricultural chemistry, 469. 
AllUSIOn to his register of School of Mmes' students 

engaged in metallurgy, &c., 482. and to ineffiCient 
metallurglCallaboratory, 539. 

HIS certificates are accepted III Indian mint appointments, 
496,497. 

See Metallurgy. 
Physics. 

Forty lectures on, are delivered to School of Mines' stu
dents, 365. 

Play/air, Dr. Lyon. . 
College of Chemistry added to School of Mines by 

arrangement with, 452. 
AllusIOn to attention paid to agricultural chemistry by, 469. 

Practzcallnstructzon. 
DefiCiency In, shown by students on entering School of 

Mmes, 473-477. 
Practical followmg theoretical instruction is the plan 

proposed by School of Mmes' prospectus, 478, 479. 
In the case of therTnla,nd Revenue officers who attend 

the College of ChenCstry, the practICal mstructlOn is 
learned m theU' own departments, 518. 

REEKS, TRENHAM, Esq.-cont. 
Ramsay, Professor. 

Delivers 36 lectures on geology to School of Mines l 

students, 365. 

RoyaZ College 0/ Chemistry. 
Is the laboratory of the School of Mines, and the pro

perty of tile Government, 399, 414. 
Students have been refused there for want of room 415 

538. ' , 
'fhe laboratories are not equal to requirements of present 

day, 416, 417. 
History of Its connexion With School of MIDes· the 

laboratories at Jermyn Street were too small an'd the 
c~llege (then in difficulty) was added to the institu
tlOn, 452-457. 

Laboratory e~penses in, except lighting and fuel, paid 
by professors, 499. 

Is only bound to educate associated students of School 
, o~ MIDes; oth~ students may be taken, 501-503. 

EntIrely merged In School of Mines; appomtments in, 
are made by department, 505. 

Students sent to, by Inland Revenue, to attend lectures 
and be examined before appointment, lilf)-518. • 

With more accommodation, the work now dono for the 
Inland Revenue might be extended to other Depart
ments, 519, 549, 550. 

Has no private support, 557. 

Royal ElI1kibztioners. 
Government keep nine a.t School of Mines; they a.re 

selected at the May examm~tlons of. the Del':U'tment. 
390, 391. Most get lucrative appomtments .:hielly 
metallurgica.l, 392, 448, 480-482. ' 

Subsistence money for, ill charged to account of School 
of MIDes, 445, 446. 

Royal School of Mines. 
WItness is registrar of, 359. 
The officers of, are, a director, seven professors, two 

assistants, and a registrar, 360. 
Established to promote mining industry, by lectures to 

students, &c., and by a. publio museum; the school . 
w!lS founded upon the museum, 361, 362. 

T~tle of, has been several tImes altered, with prejudicial 
effect, 396-398. 

The College of Chemistry is the laboratory of the school 
399. ' 

Desu'e for more accommodation in, has been expressed 
by professors, 400-402. 

Some professors in, might agree to removal of school to 
South Kensmgton; no serIOUs objection against re- ' 
maval has been raIsed, 420-422. 

Want of mathematical mstruction in, 427-433, 540, 
54la. 

Appollltments obtallled from, by students and others, 
434-439, 447, 493-498, 520-530. 

Cost of School of Mmes' students; also of professors, 
prizes, &c., 443-446,449-451. 

History of connexlOn of College of Chemistry WIth, 
452-457. 

Jermyn Street building not originally constructed for a 
school of mines; the school was an experiment, 457-
472. 

Reasons why manufacturers, &c. object to send their 
Bons to School of Mines; one reason bemg the dI1R
culty of finmng a home for them, 475,513-515,542-
544. . 

TheoretiC instruction, and afterwards practical application, 
is the system proposed in School of Mines' prospectue, 
which IS prepared by the professors, 478, 479, 
547. 

DIviSIOn of fees in, 484, 485. 
Professors of, are provided with aSSistants, apparatus, &c. 

Grant for thiS found to be adequate, 486-492. 
Students receive whatever patronage is at disposal of 

school, 493, 495.' • 
College of Chemistry is only bound to educate aSllocisted 

students of School of MIDes; it is entU'ely merged in 
the school, 501-503, 505. 

Duties of metallurgist and chemist in, 506-512. 
Besides the Inland Revenue, other departments might 

benefit by work done lD School of Mmes' labOlatoriel, 
If they were larger, 519, 549,550. 

The school is governed by the director and the professors. 
subject to the Lord President, 547, 548. 

The Survey is facilitated by choosing officers trained in 
School of Mines, 551,552. 

Metallurgy is a special department in the school, 553-
556. 
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REEKS, TRENHAM-cont. 
Royal School of lrlines' Students. 

Enumeration of subjects of lectures given to, 362-36~. 
A certain number oflectures muat be attendectto gll1ll 
a certificate, 367, 368. 

Students are examined at end of each course, and 
awarded certificates accordmg to merit, 369-371. 

Number of, for 1869-70, was 103; the average for past 
ten years is 111,372,373,382,383,387. 

Greater number attend on the average three courses, 374. 
~~ . 

Many attend for special objects, as miners, metallurgists, 
chemISts, brewers, &c.; others With the view of gettmg 
on the Geological Survey, &c.,377. 

A large proportion are ultimately engaged in mining and 
metallurgy, 378. 

'fhose who enter for three years pay 201. two successive 
years, or one sum of 301.; there are also laboratory 
fees, 379, 483. 

No limit of age for; the avt'rage perhaps is 18 to 24, 
3'10. 

About 14 per annum enter for, and continue during, the 
whole course, 382, 385, 386. 

Government keep nine free students, selected at the May 
examInations; they are of supenor ability, and get 
lucrative appointments, chiefly metallurgical, 390-392, 
448,480-482. 

No matnculatlon for, 394, 423. 
Number of students in metallurgical laboratory; many 

come for short periods, and speCial objects,.417-419. 
First two years study of, IS preparatory; the third de!oted 

to subjects in wblCh tbey Wish to become asSOCiates, 
424-426,440, 441. ~ 

Examinations on every subject must be passed by 
students to gain assoCiateshlp; to obtain certrlicates 
they must pass exammation at close of eacb course, 
427-429. 

Most enter deficient in matbematical knowledge; a pre
lIminary examination nught e'l:clude many; a professor 
of mathematics wanted, 431-433, 540-541a. 

Appomtments obtamed by, on tbe bome and colonial 
geolOgical surveys, 434-439, 493, 495, 520-530. 

Cost of, to tbe State. A large item in expenditure of 
the scbool is for Government free students; these 
do not generally become sCience teachers, 443-447. 

Students mostly enter the school wit bout any prevlOU& 
practIcal traIDing, 473, 474. 

Students receive whatever patronage is at disposal of the 
school, 493. 

CertIficate of Dr. Percy beld by, is accepted in appoint
ments to mints of Incha, 496, 49i. 

College of Chemistry only bound to educate associated 
students, 502. 

Want ora home in London for, 513-515. 
Inland Revenue students, 516-518. 
Fees paid by occasional students, army and navY officers, 

certificated schoolmasters, &c., 531. 
Students are of various classes; not the artizan class, 

532,533. 
An assoCiate can obtain a certificate without a knowledge 

of mathematIcs, 566. 

Science and Art Department. 

Free students of the School of Mines are selected at the 
May exanunatIons of, 390-392, 448, 480-482. 

Appointments in College of ChemiStry are made by, 
505. 

SCience Teachers. 
School of Mines' free students do not generally become 

science teachers, 447. 
Staffordshire. 

Half the coal of, stated to have been lost through want 
of scientmc knowledge, 482. 

Samuelson, 1I1r. 
Reference to comnuttee of, 373, 516. 

Smyth, 1I1r. 
Delivers 60 lectures on nlining', and 40 on mineralogy, to 

School of Mmes' students, 365. 
South Kensington. 

Removal of School of Mines to, would be a choice of 
two evlls. Were certain classes held at South 
Kensington, there would be some, but not insuperable, 
inconvemence, 403-406. Certain professors would 
acqrnesce in removal; no serious objection against it 
has been raised, 420-422. 

UniverSIty College. 
Boardmg-hall for students in connexlOn with, 513,514. 

• 26060. 

RAMSAY, PROPESSOR, LL.D., F.R.S. (Index: of his 
EVidence.) . 

Accommodationfor Science Purposes. 
No want of, as regards School of Mines, 667. 
Office room 'ranted for the Geological Survey; pro

posals that fIave been made. Stoppage of work for 
want ofroom, 669~74, t;95. . • 

More room wanted for geological speCimens In museum. 
670. The museum would suffer. even If the School of 
Mines' lecture-balls, laboratory, &c. were appropriated 
to Survey purposes, 677. 

The present Survey offices were originally intended fOf 
the museum, 678. 

Agriculture. 
Farmers are becoming aware of the importance of geology 

With regard to SOlls, 754. 
Associates of the Royal School of lrlines. Sell Royal School 

of Mines' Students. 
Black Board. 

Every teacher of geology sbould be able to illustrate his 
teaching with chalk and a black bou.rd. 619. 

Cambridge University. 
Geology has been well taught at, by Professors Sedgwick 

and Stokes, 687. 
A practIcal mming student might quallly at Cambridge, 

with the advantage of Professors Sedgwick and Stokes' 
teaching In geology and physics; but there is no pro
fessor of mirung there, 713. 

Canada. 
Many gentlemen from, have attended the courses of the 

School of MIDes, 656. The directors, former and 
present, of the Geological Survey of Canada, were 
both tramed on the British Survey, 757 (additional 
remarks). 

Cape of Good Hope. 
The former conductor of the Geological Surve;r of the 

Cape was trained on the BritIsh Survey, 757 (addi
tional remarks). 

Chairs of Science. 
No special chair of geology in Scottish universities, 686. 
Defective teaching from geology fanning a branch only 

of natural bistory chaIr, 687. 
Professor Huxley'S chaIr In Jermyn Street is Natural 

History and Palreontology; the latter an essentIal 
subject in a school of nunes, 691. 

See Endowment. 
Chemistry. 

An ultimate reference to practical chemiStry would not 
affect the character of the Scbool of MIDes, 734. 

Is taught In every laboratory; and competent teachers 
are plentiful, and tum out a large number of able 
young men, 748. 

Want of a practical chemist on the Geological Survey; 
the School of Mines' professors of chemistry and 
metallurgy not being bound to do work for the Survey, 
751-753. 

Children. 
Some of the candidates in geology appear to be mere 

children, 569, 576. 
Geology may be taught to children at an early age, 605. 
Desirability ofimpartmg theoretIcal knowledge of geology 

to children, 631. 
Clml Engineering. 

The School of Mines' courses would be deslr&ble for a 
person mtending to follow clVll engmeermg, 750. 

Coal. 
Valuable service rendered to coal-mining industry by 

Geological Survey, 703-i06. Unless theoretic sCience 
can apply means of ventilation, a great quantIty of coal 
will never be won, 707, 708. 

Government bas ordered the GeolOgical Survey to re
survey all the coal·fields on maps of six mches to a 
mIle, 754. 

Colonies. 
Many of the former students of the School of MIDes and 

officera on the EnglIsh Survey have been engaged in 
the geological surveys of the colOnies, i 41. 

Cornwall. 
Memorial from nlining people in, to Government, to 

establISh a mining institution, 702. 
Cramming. 

ThIS practice is shown in Department exammations in 
geology,569. EVidences of cramnung are pointed out 
632. ' 

De la Beche, Sir Henry. .... '"' 
AttentIOn of, called to want of office accommodation for 

Geological Survey at Jermyn SReet, 674. 

4U 
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RAMSAY, PROF.-cont. 
Denbighskire. \ 

Desire of mining proprietors in, to have geological maps 
on the sIx-inch scalI', 754. 

Devon. " 
Memorial from minmg people m, 1)\.' Government, to 

establish a. mining instItutIOn, 702. 
Drawing. 

CandIdates in geology seem to have no notion of draw
mg,621. 

Elementary Education. 
Want of, shown by many candidates In geology, 569. 

Elementary Schoolmasters. 
They might be able, in addition to theIr ordinary dally 

dutuis,' to teach geology WIth somewhat satisfactory, 
though Imperfect, results, 614. 

Endowmen~ oJ Chairs oj Science. 
The SCIences taught at the universities do not remunerate 

the professors; fees are Insufficient. To get good 
men there should be an endowment of chairs, 687. 
68S. 

It would be better to endow chairs, first in independent 
Institutions, and if found insufficient, Government 
mIght establish new ones, 689. 

A professorshIp of mining might be endowed in Uni
versity College, &c., If the man and the money could be 
got 727' but It would be dIfficult to estabhsh a. mlDmg 
sch~ol w;th the means and appliances in Jermyn Street, 
728,729. 

Engineenng Students. 
Obliged to attend geology course at Kmg's College, 

687. 
England. 

Geology is better taught in England than in other parts 
of the UnIted Kingdom, 590. 

Progress of the GeolOgIcal Survey In. The Ordnance 
Survey has only been finished thIS year, 754. 

Exhiottioners of the School oj Mtnes. 
Are sent by Govern!Dent, ~fter a dIfficult Department 

examinatIon. Thell' abIlItIes correspond WIth what 
might be expected, 661. 

Flintshire. 
DeSIre of mining proprietors in, to have geological maps 

on a six-mch sClj.le, 754. 

Fosszls and Rock Specimens. 
Department candIdates in geology show lIttle evidence 

of haVIng been taught from, 602, 615. 
Children should be taught geology by the use of, 600. 

Gould, Mr. . 
DIrected the Geologi~al Survey ot TasmanIa. He was 

tramed in the School of Mmes and on the BrItIsh 
Survey, 757 (add~tional remarks). 

Geological Maps, Sections, an~ Specimens. . 
The way to acquire a practical knowledge of geology IS 

to work over the country WIth geologICal maps and 
sections in hand, 626, 627. 

Want ohoom for exhibltIon of geological specimens in 
Museum of Practical Geology, 670. 

Geological SU'l"/)ey ojthe Unzted Kingdom. 
WItness has the dIrectIOn of the Geological Survey of 

England and Wales, 668. 
Want of office room for, in .lermyn Street, 669, 670. 

Proposals to meet the dIfficulty. Stoppage of work 
for want of rOOID. Greater space allotted to Survey 
offices m Scotland and Ireland, 671-674. 

If the School of Mines' lecture-halls, laboratory, &c. 
were, appropnated to Survey purpose~, the museum 
would still suffer, 677. 

The present Survey offices were originally intended tor 
the museum, 678. 

If School of MInes were removed, museum and Survey 
wants would not be supphed, WIthout bUlldmg; the 
rooms bemg Ill-adapted as they stand, 679, 680. . 

Late rapid mcrease of surveyors, to hasten the entIre 
Survey, 696, 697. When in London they !l-re obliged 
to work at home and so are under no supermtendence, 

698. d' 1 4 "00 The Geological Survey was founde m 83" '. 
Great advantages to miners derived from the publIshed 

maps of the GeolOgIcal Survey. Valuable servIces 
rendered to the Coal Commission by the Survey, 703-
706. , t 

The Survey has often given adVICe WIth respect 0 

water supply C"t~.IS, 706. 
The best collections m the museum were made by the 

e"<penenced officers of the Survey, 730, 731. 

RAMSAY, PRO F.-Geological Survey, 4"c.-cont. 
The School of Mines was established in connexion 

WIth the Museum of PractIcal Geology, not with the 
Geological Survey, 731. 

The Survey dIfficulty would be met by addItional space, 
and not by separatIOn from the other establishments 
732. • 

Want of a practical chemist attached to the Survey. 
professors of metallurgy and chemistry in School of 
Mmes not bound to work for Survey, 751-753. 

Detailed statement of the progress of- the Geological 
Survey, 754. 

Witness highly approves of the re-survey on a six-inch 
scale, 755. 

The insufficienc! of the one-inch map will be remedied 
in time; but the Survey cannot !Dove from one place 
to another on account of fresh ground bemg opened 
by miners, 756. • 

The School of MInes and the Geological Survey have 
formed an important school of geolOgIsts, who have 
been engaged In dIstant countnes. Instances CIted, 
757 (add~twnal remarks). 

Opinions of SIgnor Sella and M. Marcou quoted, 
shOWIng their high estImation of the Bntlsh Geological 
Survey, 757 (addational remarks). 

Geology. 
The Department examinations extend a knowledge of 

geology, although not in a. very satisfactory way, 
569. 

Gradual increase, of candidates for examination in 
geology to 1067. 571. Considerable Improvement 
shown last year, but not thIS year, 576. 

Teachers of geology should have a speCIal training. The 
teaching IS very unsatisfactory in a great part of the 
Umted KIngdom, 590. 

Geology may be taught to chIldren at an early age, and 
might be part of a household educatIOn, 605, 606. It 
cannot be taught properly from books, 613. 

Geology mIght be taught by masters of elementary 
schools, &c. WIth somewhat satIsfactory results, 
614,622. 

The geology of their own neighbourhood should be 
taught to pupIls, along WIth the leadIng facts of the 
science, 617-620. 

Better hope of gOOrll nstruction in geology from secon
dary schools than from most SCIence classes, 623. 

Geology should be practICally learned, With maps and 
sectIons, in the field; but the mmd can be prepared 
to appreciate by lectures, 626-629. 

A theoretical knowledge of geology is deSIrable, even If the 
practIcal knowledge be not attaIned; but, WIthout the 
latter, no one can teach geology in the highest style, 
630, 631, 636, 637. 

Anyone may attend the courses in geology at the School 
of Mines, 640. Many who have so attended have 
since become distingUIshed as geologists, 650. 

Want of room for exhlbltmg geologICal specimens at 
Jermyn Street, 670-674, 677, 678. 

Geology embraces so many SCIences, that the more a 
man knows of them the better; he should be allowed to 
get hIB informatIOn at th,e universities, or elsewhere, 
682-684. 

Defective teaching of geology in Scotland, through the 
subject forming only a branch of the natural lustory 
chaIrs, and some of the professors not beIDg good 
geologists, 686. 

Geology has been well taught, though not well re
Ill,unerated, in the universities and colleges of England; 
remuneration from fees insufficient; endowment of 
chaIrS is necessary to get good men, 687-689. 

Palreontology is an essentIal subject in a school of 
mmes,691. 

The number of surveyors has lately been largely in
creased to hasten the progress of the Geological 
Survey, 696, 697. . 

The Geological Survey was comIne~ced In. 1834, 700. 
The maps have been of great serVIce to mlDIng mdus
try, to the Royal Coal Commission, and in conneXlon 
WIth water supply of towns, 703-706. . 

The best practIcal teaching is tCf' highest theoretical 
teaching In geology, 709. 

The teaching of geology in the univemtie~ (Cambridge 
excepted) would not lead to such practICal results as 
the teachmg In the School of Mines, 710-712. . 

Those who have entered for geology .at Sch?Ol. of Mmes 
nave been rarely found defiCIent m prelimmary edu-
catIon, 715. . 

The School of MInes' course compnses 36. or 38 lectures 
on theoretIcal geology, the students bemg sometunes 
taken for an excurSIon, 722-724. 
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Go"ernment. 
Students sent to School of Mmes by Gonrnment after 

a difficult examination at South Kensington, 661. 
Representations to Government on account of want of 

space for Geological Survey offices m Jermyn Street, 
and proposI1aon to purchase certam property adjacent, 
671-674. 

Memoria.hzed by IDInIng people m Comwall, Devon, &0. 
to establish a mIDIng InstItutIOn, 702. Established the 
School of Mmes, 739, 744. • 

Has ordered the GeolOgIcal Survey to re-survey the 
coal-fields on maps of the six-mch scale, 754. Witness 
highly approves of tills, 755. 

Government Grants in aid 0/ Science. 
SaVing effected by plucking ignorant pupils, and pre

ventIng the teachers gettmg money for them, 579, 
582. 

There IS as much money spent upon the Geological 
Survey, and as many officers engaged, as is desirable; 
but a practical chemist is much wanted, 751. 

Honou,.s. 
There is an honours' class for geology in Department 

exammations. Last year candidates were all plucked; 
this year three passe<J, 573. 

Hu.rley, P"ofessor. 
HIS chm is Natural History and Palreontology, the 

latter subject bemg essentIal in a school of romes, 
691. 

India. 
Officers of the Indian army attend the lectures on 

geology, &0. at School of Mmes, 656. 
Many former students of the School of Mines have been 

engaged m the Geological Survey of IndIa, 741. 
The dIrector of the Survey of India was lormerly an 
officer on the English Survey, 757 (additional 
rema,.ks). 

Iron-mining Industry. 
Valuable I!.'!S18tance rendered to, by Geological Survey, 

703. ' 
Jamaica. • 

The former director ofthe Geological Survey of Jamaica 
WI!.'! a pupil 0' the School 'of Mmes, 757 (additional 
rema,.ks). 

King's College. _ 
Excellent geological teaching has been given at, by SIr 

Charles Lyell and Professors PbUhps, Ansted, &c:. 
More remunerative than UniverSity College, by reason 
of the engmeermg students bemg compelled to attend 
geology, 687. 

Lectu,.es (on Geology). 
The number gIven on theoretic&J. geology by witness at 

UniverSity College was about 25; at School of Mmes 
now 36 or 38, 718-724. With an endowment at the 
former place, the same kind of course might be given 
as at the latter, 720, 721. 

Perhaps 50 persons may have attended the day course on 
geology at School of MIDes, 725, 726. There a.re also 
courses In the evening, one of which is for workmg 
men, at 6d. for SIX lectures, 725. 

The lectures on geology at the School of Mines are the 
same as those the lecturer mIght give in a university 
or college, 733. 

After every lecture on geology at the SchOol. of Mines 
witness stays to answer questions, and conSiders that 
plan better than any ordiliary examination, 735. 

Logan, Sir William. 
Estsblished and formerly dIrected the Geological Survey 

of Canada. He WI!.'! tramed on the Survey of Bntain, 
757 (addihonal remarks). 

London. 
Some good might be effected by bringing teachers of 

geology to a training college in London, 612, 628. 

Manu/actures. 
Witness considers a highly scien1a1ic education not 

essentlal for the majonty of common-place manufac
tures, 747, 750. 

lIfaps 0/ the Ordnance and Geological Surveys. 
The maps of the Geological Survey have been of great 

service to mmmg industry, 703-705. 
Progress of Ordnance and GeolOgical Survey maps of 

England and Scotland, 754. 
The more scientID.c: geological maps are, the more useful 

they are, 756. 
High oplnion of Signor Sella and M. Marcou respectmg 

the Geological Survey maps of BritaIn, 757 (additional 
remarks). -

RAMSAY, Paop.-<:ont. 

Marcou,M. h 
High opinion of, quoted; ~specting th~ work of t e 

Geological Survey 01 Bntam, 757 (iiddlfaonal remarks). 

lIfeeti11g 0/ Science Teachers. 
Held at LIverr}lol to condemn the severity of the Depart

ment exammers, 635. 
Metallu,.gy. . 

Many applIcations have been made to School of MlDes 
for persons to fill posItIons in copper and IrOn works, 
&c.; and many students of the school h!ve gone 
into such estahhshments, With good salanes, ,42. 

Professor of metallurgy in School of Mmes not bound 
to work for GeolOgIcal Survey, 751,752. 

Mining. . 
If a school were Situated in a mIning dlStrlct, the teacher 

should be able to explam the geology of that district, 
619. . 

A good number of persons interested in mmmg have 
sent theU' sons to the School of MiDes, 657, 658, 666., 

The subjects taught In the School of MlDes have always 
had relation to minIng and practical matters, 690. 

Important aSS18tance to IDJDing mdustry rendered by the 
Geological Survey, particularly with respect to coal and 
uon, 703-706. . 

Unless theoretic science can apply means of. ventIlation 
to mines of great depth, a large quantity of coal 
will never be won, 707, 708. 

The School of Mmes' geological mstructIon is. more 
valuable to a mirung student than that of the uruversl-
ties, &c., Cambridge excep~d, 710-712. . 

There is- no professor of mInIng at Cambndge, nor 
(WituesS thmks) ill any instItutIon in Great Britam, 
except the School of Mmes, 713, 740. 

A professorshIp of minmg in UnIversity College, &c. 
mIght be established, 727. But it would be difficult 
to obtain the means and appliances there are In Jermyn 
Street, 728, 729. 

The School of Mines was estsbllshed after memorials 
addressed to Government by representatIves of rommg 
interest of Great Britain, 737 . 

A good number of former students of the School of 
MlDes are engaged in mining mdustry, 741, 742. 

The GeolOgIcal Survey are re-surveymg the coal-mlnIng 
distrIcts on maps of the sa-inch scale, 754-756. 

Murchison, Sir R. 1., Ba,.t. 
AttentIon of, called to want of office accommodation for 

Geological Survey at Jermyn Street, 674. . . 
Pressed by the authonties to go on more qUickly With 

the Geological Survey, 696. 

Museum of Economic Geology. 
It WI!.'! founded in 1838, 699. (See lIfuseum 0/ Practical 

Geology.) 
Museum 0/ Practical Geology. 

Want of room lor geological specimens in, 670. 
If the School of MlDes' lecture-haJIs, laboratory, &c. were 

approprlated to Survey purposes, the museum would 
still sufl'er, 677. 

The present Survey offices were orlginaJIy intended as a 
part of the museum, 678. 

The Museum of Economic Geology (the precursor of the 
Museum of PractIcal Geology) was founded m 1838, 
699. The collectIons were £rst deposited in Craig's 
Court, afterwards in present museum. The School of 
Mines was established In connexion With the museum, 
not with the Geological Survey, 731. 

Natural History. 
DefectIve teaching of geology in Scotland, through its 

being included m the natural hlStory chaIr, 686. 
Professor Huxley's chair in School of Mines IS Natural 

HIstory and Palreontology; the latter an essentIal 
subject in a. school of mInes, 691. 

Oldham, Professor. 
Director 01 the Geological Survey of India. 'wasformerly 

an officer on the SlllVey of Britain, 757 (additional 
remarks). 

Ordnance Survey. 
Has only been finished in England this year, and is stIll 

behind in Scothlnd, 754. 
Ore/ord University. 

Geology bII.'! been well taught at, by Professors Buckland, 
Strickland, and Philhps, 687. 

Palolontology. • 
An essentIal subject in a school of mines, 691. 

Practical Instruction. ~ 
Geology cannot be properly tau~. exc<lpt by a teacher 

who baa had practical experience, 590, 613. 
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RAMSAY, PBOF.-Practical InstructJon-cont. 
Very little ~¥idence of practical instruction shown by 

candidates In geology at Department exammatIons, 
601,602,615,,616. 

Chlldren Itt an early age might begin to learn geology 
by aid of speCimens, &c., 606. 

A teacher 'of geology should be com~etent to instruct 
students m the geology of their own neighbourhood, 
617-620. 

Practical knowledge of geology may be obtamed by 
workmg over a country With maps and "ections m 
hand, 626,627,629. 

Theoretical Instruction in geology is valuable, if practIcal 
InstructIOn be not attamable, 630, 631, 636, 637. 

Most of those who attend the lectures on geology at the 
School of Mines have a practical end m Vlew, 656. The 
teachmg has always related to mining and other practi
cal matters, 690. 

No gootJ practIcal instruction which does not involve 
hlgh theoretlcal Instruction, 709. 

The geology taught in the universities (Cambridge 
excepted) would have less practIcal results than the 
teachmg oBhe School of MInes, 710-712. 

Royal CoaZ Commission. 
Important service rendered to, by Geological Survey, 

703-705. 
Royal School of Mines. , 

Wltness is professor of geology in, 638. Is perfectly 
satIsfied WIth the present regulations of his departInent, 
and does not recommend any alteration, 651, 652. 

No entrance examinatIon in, for general students. 
Approval of thls system, 663-665. 

No Inconvemence in, for w.ant of room, 667. 
If the lecture halls, laboratory, &c. of, were appropriated 

to the Survey offices, and the present Survey offices 
also retained, the museum would still suffer, 677. 

Even If School of Mines were removed there would not 
be room for museum and Survey' purposes without 
building, 679, 680. 

It was founded as a school of mmes; the Ilubjects taught 
):lave speCIal relation to mining and other practical 
matters; and it· resembles the continenta:! schools of 
mmes, 690-694. 

Professor Huxley's chair in, is Natural History and 
Palreontology,; the latter subject essential in a school 
of mmes, 691. 

It was founded in 1851, 701. MIning people from 
Cornwall, Devon, &c. memorialized the Government 
for its foundation, among them being Sir Charles 
Lemon and Mr. John Taylor, 702. 

Operations of, not independent of the aId to be derived 
from the resources of experimental science, 707-709. 

The teachmg of geology in the unIversities (With the 
exceptIOn of Cambridge) would not lead to such 
practlCal results as that of the School of MInes, 710-
712. 

About 36 or 38 lectures form the course on geology, 719. 
Students are sometimes taken for an excurSIOn. The 
lectures are on theoretical geology~ 722-724. 

It would be difficult to estabhsh a mmmg school with 
the means and applian'ces at Jermyn Street, 728, 729. 
The School of Mmes was established, wlth all the 
advantages accrumg ~om the Geo~ogica!- Survey, ~he 
museum, and the InInIng collectIOns m connexlOn 
With It, 731. . 

The dlfficultles of the Geological Survey would be relieved 
by more space, and not by the separation of the estab-

• hshments, 732 
The lectures on geology at the School of Mines are the 

same as InIght be given in a university, 733. E;cami
nations are all Wl'ltten, 735. Mer each lecture Witness 
stays to answer questions, whlch he conceives better 
than an ordmary examination, 736. 

. Its character would not be affected by an ultimate refe
rence to practlCal chemistry, 734. 

The School of MInes arose out of the representations of 
a powerful commerCIal mterest, 737-739. The Govern
ment conSidered the establIshment of the school fully 
justified, 744. EstablIshed because there was not that 
combmatIon oflectures eXIstIng elsewhere, 738. 

Witness thinks there is no professor of minIng tn any 
other instItutIOn m Great Britain, 740. 

Manv applicatIOns are made to School of Mines for 
jJersons to fill positions in copper and iron works, &c., 
742. 

Combination of studies at, is desirable for a. person m
te:Qdmll to follow CIVil engineering, 750. 

The professors of metallurgy and chemistry in, are not 
bound to do arlr.-;]or the Geological Survey,; a che
mist IS wanted for the Survey, 751-753. 

RAMSAY, PBOF.-Royal School of Manes-cont. 
Distmguished geolOgists who have conducted colonial 

geological surveys, and who were formerly student. 
In the ~chool of Mmes, or officers In the Geological 
Survey of Britain, 757 (addlt,onal remarks). 

Royal Sc~ool of Mines' Students. - . 
Students desl1'Ous of becoming associates must attend 

the lectnres on geology. Others may also attend, 639, 
640. The number attending is not large, 641. 

The course IS comprised in one year, and students take 
It In their second year, 641-643. 

They are exammed at the close of the course; formerly 
three times, but now only once, 644, 645. Others who 
attend the course may undergo examination; the 
younger ones do. 646, 647. 

Many of the students are middle-aged, and even old, 
648,649. 

Many who have entered for associateship havelassed 
high examinatIons, and become dlstmgulshe , 650, 
653. Others who have voluntarily attended have 
wrItten good papers on geology, &c., 654. 

Some attend for their own gratificatIOn; most have a 
practical end in view. Gentlemen home frolI1 India, 
&c. attend, that they may apply the information they 
gain on theIr return, 655, 656. 

The, Turkish Government, Italy, Canada, the United 
States, &0. have sent students, 656. 

A great number have been sent from mining districts; 
these more frequently come as assOCiated students. 
657,658,666. 

Some students have become teachers,; (me of them, Mr 
Blanford, IS professor of geology in Calcutta, 659, 
660. 

There are some who enter after a difficult examination at 
South Kensmgton,; these show abilIty. 661, 662. 

'l'here.is no entrance examination for general students. 
Approvai of thiS svstem, 663-665. 

All do not enter the ·school to learn mining specially, but 
to attend the courses generally, 692-694. 

Gam more practical results in geology than those who 
attend courses at universities, &c., 710,711. Cam-
bridge excepted, 712. • 

Have rarely entered m geology without sufficient pre· 
liminary educatIon, 715. -

About 36 or 38 lectures on geology are given, 719. 
They are theoretICal lectures, but the students are 
sometImes taken for an excurSIon, 722-724. 

Perhaps as many as 50 may have attended the geology 
course, 725, 726. 

Many former students are employed in mining industry, 
and in geological surveymg In India, &c.; some have 
grown nch by the knowledge they obtained at the 
School of MInes, 741, 742. 

Schools. 
DesIralJility of imparting theoretical knowledge of 

geology t~ boys in schools, 605. 631. 

Science and Art Department. 
Wltness has acted as examiner in geology to the Depart

ment from the beginning of the system, 567. 568. 
The Department system IS extendmg a knowledge of 

geology, but many teachers appear to be unqualified, 
and many candidates too young, 569. 

Men are sent by Government to School of ldines after 
undergomg a difficult Department examination, 661. 

Report sent to, thiS year, by exammer in geology, of 
speCIally bad candidates, 583. 

Repeated notice to, of want of any notion of drawing, 
and Ignorance of the strata in their own neighbour
bood, shown by candldates In geology, 621. 

EVidences of crammIng are pointed out to, 632. . 
The Department knows from what schools the exaInI

nation papers come; the exammers do not. Approval 
of thiS system, 633, 634. 

Science Classes. 
Better bope of instruction in geology from secondary 

schools than from sCIence classes, 623. 
Science Exammation Papers (in GeoloflY). 

Many show great want of elementary educatIOn m can
didates and swns of cramming, 569. EVldences of 
cra~ng, &c. ~hown in, are pomted out to Depart
ment, 583-632. 

Papers are tied up in numbered bundles, and do not 
show where canmdates come from, 584. The Depart
ment knows, the examiners do not, 633, 634. 

Science Examinations (in Geology). 
Tend to spread a. knowledge of geology; but show that 

some teachers are unquaWied, and Bome candidates 
too young, 569, 603,604. 

CandIdates lDcreaae in number; this year there were 
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RAMSAY, PRO F.-Science Examinatlons, ~c.-cont. 
1,067. More than one half were plucked. and most of 
the others passed In the elementary stage; three passed 
with honours, 572, 573. 

Considerable improvement was shown !sst year, but not 
this year, 576. 

Where examinations show that schools are not doing 
efficient work, pupils must be plucked stnctly, 579. 

Show that many candidates are qUite unacquainted With 
the subject, 581. Very bad cases are reported to 
Department, 583. 

All the papers from, are reViewed by examiner, or by hiS 
assistant; In the latter case being checked byexammer 
594-599. 

Show the instruction to be chiefly derived from books; 
a few only gomg into the field, or collectlng fossils, 
601, 602, 615, 616. 

In BOme cases the loca.l!ty may be inferred from whence 
the papers come, by descriptions of certain districts, 
610. . 

Want of a knowledge of drawing, and of the geology 
of pupils' own neighbourhood, shown by, 621. 

Cases of cramming shown by, will always be reported by 
Witness to Department, 632. 

There is no entrance examination for general students at 
School of Mmes. Approval of thiS system, 663-665. 

At School of Mines, examinatIOns in geology are entirely 
by writmg. After every lecture Witness stays to answer 
questions, and conceives that plan better than any 
ordmary examinatIOn, 735. 

Science Examiner (in Geology). 
Witness has been examiner in geology to Department 

since begmnmg of system, 567, 568. 
Great trouble entailed on, by Ignorant candidates, 582. 

Report of these sent thiS year to South KenslDgton, 
583. 

Examiner doea not know where the candidates come 
from, 584. May sometimes infer it from descriptIOns 
of geology of certam dlstncts, 610. 

Witness examines all the papers, but is allowed an assis
tant when they are -over 1,000; he checks, and is 
responSible for, the work of the aSSistant, 594-599. 

Witness always points out to Department eVidences 
cramming, 632. 

Does not know from what schools the examinatIOn 
papers come. Approval of thIS plan, 633, 634. 

Witness was condemned once for seventy in Department 
examination by a meeting of sCience teachers at 
Liverpool, 635. 

Science Examiner (A.ssistant). 
Where more than 1,000 papers, assistant allowed to 

chief examiner, who checks, and IS responSible for, his 
work,594-599. 

Science Students (of Geology). 
Many candidates are too young and imperfectly educated 

to undergo Department exammation, and are crammed 
by their teachers, 569, 603, 604. Number of candi
dates, and results of exammatlOn, 571-573. 

They may come up for examination Without having had 
any mstruction from SCience teachers, 574. 

When bad, must be plucked strictly, 579. 
Many are qUite unacquainted WIth the subject, 581-584. 

Are mstructed from books, but m a. few mstances seem 
to have collected fossils, &c , 601, 602, 615, 616. 

Geology may be begun by children at a very early age; 
they should be Instructed in the geology of their own 
neIghbourhood, as well as in the leading facts of the 
SCience, 605, 606, 61i-619. 

They should be taught to use the chalk and black board, 
619. ' 

No Department candidates show any notion of drawing, 
or of understandlDll' the geology of their own neigh
bourhood, 621. ' 

May learn a great deal by workmg over the country With 
maps and sectIOns, 626-629. , 

EVidences of crammlDg shown by, are pOlDted out to 
Department, 632. 

.At Kmg's College, the engineerlDg students are obliged 
to attend geology, 687. 

Science Teachers (of Chemistry). 
Competent teachers of chemistry are plentIful, and turn 

out a large number of able young men, 748. 
Science Teachers (of Geology). 

Some appear to have got their knowledge from self
crammmg, and then to have crammed their pupils, 
569. ThiS does not apply to a large proportion of 
institutions, 570. 

Candidates may come up Without having been instructed 
by science teachers, 574. 

RAMSAY, PRO F.-Science Teachers (of Geology)-cont. 
Manl teachers are not qualified to mstruct in geology, 

577. • 
Inefficient pupils must be strictly plucked, aud then their 

teachers will get less remuneratIOn, 579-584, 608. 
Teachers of geology should have a very special training, 

590. J 
Presumption that teachers send up improper candlda.tes 

in the hope that they may pass, and obtain payment, 
607. 

Good mIght be effected among a proportion of the 
teachers by brlDgmg them to London for instruction, 
612. 

Failures may proceed from the teacher not being aware 
that geology cannot be taught from books, 613. 

Masters of elementary schools might instruct in geology 
With somewhat satIsfactory, though Imperfect, results. 
614. 

SpeCimens appear to be httle used by the teachers of 
geology, 615. 

A teacher should be competent to instruct in the geology 
of hiS own neighbourhood, 618-620. 

Essenfaal that the teacher should be able to illustrate his 
teaclung With chalk and black board, 619. 

A conSiderable number of teachers are competent, but 
riot as a general rule, 621. 

Teachers might acquire practical knowledge by workmg 
over the country, with maps, &c., 626, 627. But they 
may be prepared by lectures, 628. 

With other teachers, held a meeting In Liverpool, to 
condemn the seventy of the exammers, 635. 

Without a practical knowledge, they cannot teach 
geology In the highest style, 637. 

A teacher of geology should have a knowledge of general 
sCience; rare to find a geologist perfect In any other 
SCience, 682, 683. There are estabhshments about the 
country where he could study general science, 684-686. 

No place In Scotland where teachers could be thoroughly 
taught geology, 686. 

Scientific Education. 
Not essential to the majorIty of common-place manu

factures, 750. 
Scotland. 

No place in, where geology IS thoroughly taught. No 
chair of geology at univerSities, It being mc1uded in 
chair of natural hIStOry, 686. 

Progress of the GeologICal Survey in. The Ordnance 
Survey is stlll far behmd, 754. 

Secondary Schools. 
More hope of geology being properly taught by secondary 

schools than by most sCience classes, 623. 
Self-instruction. 

Many people (some of a very humble conditIOn) have 
acqUIred a good knowledge of geology by self-lDstruc
bon, 629. 

Sella, Signor. 
HIgh opInion of, quoted, respectlDg the BritIsh Geological 

Survey maps, 757 (addltwnal remarks). 
Selwyn, Mr. 

Director of the Geological Survey of Canada, and 
formerly of that of Victoria. Was tramed on the 
Enghsh Survey, 757 (additional remarks). 

Shuttleworth, Sir James Kay, Bart. 
AllUSIOn to men In humble hfe known by, who had 

acqUired great practical knowledge of geology, 629. 
South Kensington. See Science and Art Department. 

Sta.ffor/lshire. 
Desire of mining proprietors m, to have geological maps 

on the slx-mch scale, i54. 
Tasmania. 

The director of the Geological Survey of, was trained in 
the School of Mmes and on the British Survey, 757 
(addluonal remarks). 

Theoretical Instruction. 
Theoretical Instruction in geology insuffiCIent; practical, 

essentIal, 590, 601, 602,606, 613, 615-620; theoretical 
knowledge IS of a certain value, 622, 630, 631, 636, 
637. 

No good practIcal, which does not involve theoretical, 
teachmg, 709. WItness's lectures are theoretical 
lectures upon geology, 723, 724. 

Training College. 
Study III a training college in London would prepare 

a man for understanding geology ID the field, 628. 
Tnnidad. 

The former director of th~~ical Survey of, was 1\ 

pupil of the School of MIDes, 757 (additiOnal remarks), 

4U 3 
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Universities of England. 
Geology has been' well taught in, by Profs. Buckland, 

Sedgwick, &c.; fees insufficient to remunerate the 
professors; endowment of ch&lrs wanted, 687, 688. 

A mining student would gain less from geology taught at 
univerSIties, &c., than from that taug'P,lt at School of 
Mines, 710, 7B. Cambridge an exception, 712. 

No professor of mming in, 740. 
UnIVersities of Scotland. , 

DefectIve teaching of geology in, through that subject 
being included m the natural history chaIr, 686. 

University College. 
Geology has been well taught at; but With insufficient. 

remuneratIOn, 687, 718. Witness's course there com
prised about 25 lectures, 718. 

If an endowment for geology had been made at, the same 
kind of I)ourse might have been given as at School of 
Mmes, 720, 721. 

Victorza. 
The former director of the Geological Survey of, was 

trained on the British Survey, 757 (addztional 
remarks). 

Wales. , 
Progress of the Geological Survey in, 754, 756. 

Wall, Mr. 
DIrected the Geological Surveys of Trinidad and Jamaica. 

He was trained in the School of MInes, 757 (addztionaZ 
remarks). 

Water Supply. 
The Geological Survey has often given advice respecting 

the water supply of towns, 706. 

Worlcing Men. 
Allusion to men in humble condition who have instructed 

themselves well in geology, 629. 
Courses of lectures to workIng men at School of Mines; 

the fee being 6d. for six lectures, 725. 

Wylie, Mr. 
Conducted the GeologICal Survey of the Cape. Was 

tr&lned on the British Surver,757 (additional remarks). 

FRANKLAND, PROFESSOR, Ph.D., F.R.S. (Index of 
his Evidence.) 

Abel, Mr. . 
Chemical dIrector at Woolwich, and perrector of the 

manufacture of gUn-cotton; was tramed in Royal 
College of Chemistry, 5683. 

Aberdeen University. 
Professors of chemistry In, trained in Royal College of 

ChemiStry, 5683. 
Aecommorlatlonfor Science Purposes. 

Want of, at College of Chemistry, 5690, 5693, 5i32,5733, 
5688-5693. In Jermyn Street, 5836. At Royal 
School of Mines, 5734. 

Ages of SCience Students. See Elementary Schools. 

Ammonia Bases. 
Importance of Dr. Hofmann's researches on, in labora

tories of College of Chemistry, 5682. 

Analysis. See Chemical Analyses. 

Aniline Colours. 
Discovered by students in laboratories of College of 

Chemistry, 5682, 5683. 

Apparatus (Chemical). 
Students at College of Chemistry have to find their own, 

5718. 

Brewers. 
Almost constant succession of students sent to College 

of Chemistry by, 5834. 
Calico Printimg and Dyeing. 

Instances of advantage of a knowledge of chemistry as 
applied to business of, 818-827. 

Chemical Analyses. 
Great defiCiency of knowledge of systematic qualItative 

analYSIS in candldates examIned, 766. 
Expense of, as made for royal commiasions and publIc 

offices, might be saved by the proposed training 
college of SCience, 5768-5772. 

Toxological InqUlrI~~dJcia1 decisions 'should not be 
undertaken at proposed. tr/Uning college, 5773, 5774\ 

FRANKLAND, PRoF.-cont. 

Chemical Research. See Chemistry. 
Chemistry. ' 

The Science and Art Department examInations are of 
value in promoting pnmary teachIng of experimental 
science,. 762, 763. 

Number of Department examInatIOns in, ill 1868 and 
1869; percentages' of success and failure; extracts 
from reports thereon; allowance for laboratory ex
penses; number of eXamInatIOns in 1870, with per
centages, 766. 

Improved character of instructIOn in, in 1870, 767. 
The teachIng of, a matter of crammmg, unless accom

panied by laboratory instructIon, 776, 777. 
Number of teaohers of, who came last year to Oxford 

Street, 778-783. Proposed mcrease in numbers this 
.. year, 784, 785. 
Want of systematIo traming of teachers in; complaints 

thereupon; no defimte conclUSIOns arrIved at by De
partment on the subject, 786, 787. 

Laboratones for instruction of teachers in, intended at 
South Kensin~on; sllparate for dIfferent grades' 
their construction delayed, 788-791. ' 

Elementary chemistry should be taught throughout the 
country, the best pupils being selected for hIgher in
struction; If the alternative be necessary, advanced 
insl<l'uctIOn should be developed, i93, 794. A supply 
of elementary p".1pils by voluntary efforts' beIng con
templated, 803, 804. 

The system of examinatIOn carried on by the Depart
ment draws out self-taught ability, 795-800. 

Theoretical knowledge only, WIthout experimental know
ledge, is to be judged from examination papers; the 
inference bemg that the number practically Instructed 
is small, 806-809. 

Elementary instruction in, would afford facilities to re
markable self-educated men which it would be unWise 
to abandon, 810--812. 

Instances cited of the advantages of a knowledge of, in 
the dyeing business, 818-827. 

Several schools of SClence viSIted where advancell 
chemical knowledge can be acqUired, 829-831. 

InstructIOn of workpeople supenor III Germany anll 
Switzerland to that in England and France; in
struction in chemistry given to workmen in Rouen 
on Sunday, 832--835. 

ieverallmportant branches cannot be taught at College 
of ChemiStry for want of space, 5690. 

Fees for mstructlOn in chemiStry ought to be lower in 
a Government than in a private instItution; any im. 
pulse given to the study would be benefiCial, 5714-5720. 

College of Chemistry pays more attention to applIcatIOns 
of chemistry to manufactures, and to chemlstry as a 
specialIty, tnan any o.her ins,titution where the in
struction has to be guided WIth reference to classes of 
students, 5728-5730. 

Of those who came up to College of Chemistry last year 
for instruction in teaching science, many possessed 
conSIderable knowledge of theoretical chemiStry, but 
were deficient in practICe. They were not fall speci
mens of teachers throughout the country, and were 
selected as haVIng some knowledge of chemistry, 
5739-5748. 

The classes for teachers in, and laboratory instruction 
given to them, in College of Chemistry, so far as It 
went, of great avail, 5754,5755. 

Chemical investIgations for royal commissions and publIc 
offices might bit made at the proposed tr&Ining college, 
With savmg of expense, 5768-5772. Toxological lll
qUllies With relation to judlcial deciSIOns should not 
be undertaken III the college, 5773,5774. 

A centralIzation of chemical instruction can only be 
carried out with partial advantage; some dIstrict 
schools, such as WOOlWiCh, bemg necessary, 5778. 

Practical study of chemistry extremely lImIted before 
opening of College of Chemistry, 5782-5787. It may 
be assumed that the study will increase more rapIdly, 
and that State competitIon will have no damagIng 
effect, 5788-5791. 

In Prussian umversitIes candidates for degree of doctor 
of plulosophy must submIt a paper of original chemical 
research, ,5792, 5868. Some such evidence of power 
should be made indispensable in this country, 5869. 

Amount of tr&lning necessary to render teachers of 
elementary schools able t@ instruct in chemIstry, 5793-
5799. 

Scientrlic research makes less progress in Great Britain 
than in France or Germany; damagmg effect of the 
'non-recognitIOn of original research on professors and 
teachers, 5866, 5867. 
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Per-ce.ntage. of pap~s of original research in chemistry 
to mvestlgato1-s In Germany, France, Great Britam, 
&c •• 5866. 

The work done by students in chemistry depends very 
much on what IS requIred in examinations, 5869. 

EVidence of onginal power only required m case of can
didates for highest degree, 5870, 5871. 

,A suffiCIent number of laboratories could not be kept up 
in this country without assistance from Government 
5875. ' 

Dissertations on original research in, by candIdates, In 

Germany, are usua.lly pnnted, 5876-5879. 
Fellowships given on evidence of ongmal research in 

chemistry might be given with confidence as to bona 
fides, 5880. 

E...penments made in original research in Owens College; 
Dalton scholarships given for such, 5882. 

In bwldmgs proposed to be establIshed for promotIOn of 
chemistry, there should be spaces set apart for origInal 
investigators; a separate buIldmg necessary for study 
of ongmal research, 5890-5893. 

The present conditIon of teaching in chemistry in the 
country not genera.lly satIsfactory, 5809-5812, 5883-
5885. 

Sinulanty of course of instructIOn in chemIstry in labora
tories of UniverSity and Kmg's Colleges, and some 
medICal schools, WIth that of College of Chemi2try, 
5814,5815. 

Special training of teachers of chemistry more the sub
ject for Government mterference than elementary 
training; many who come to College of ChemiStry are 
begmners, 5816, 5817. 

Teaching in chemIStry should stimulate applIcations of 
science to arts, and enable SCIentIfic talent to develope 
itself, 5821. 

The majonty of stIulents in College of ChemIstry have 
chIefly devoted themselves to technical purSUItS 5822 
5834. ' , 

Amount of chemIcal knowledge that might be taught to 
boys under 13, 5856-5859. 

Colour Shops. 
A sCIentIfic knowledge of chemical mampulatIon cannot 

be acqUIred in; the teehmeal operatIons carried nn in 
are mconsistent WIth teachmg, 814, 815,817. Some 
exceptions to this rule, 816. 

A gradual mtroductlOn of more scientIfic methods into 
colour shops and their laboratories very desirable, 818-
821. 

Instances of the advantage of chemical knowledge in 
carrymg on the dye trade, 822-827. 

Competttion. 
State competition with prIvate institlltions will be limited 

by the extent of State laboratories, and will have no 
practical damaging effect, 5790, 5791. 

InstItutIOns WIth whIch College of Chemistry might 
pOSSibly compete are the laboratories of University and 
King's Colleges, and those of medical schools which 
admIt chemIcal students independent of medical stu
dents, 5814, 5815. 

Competitive Examinations. 
As now carried on are inimical to the progress of original 

research in chemIStry, 5896. 
Cramming. 

Teachmg of chemistry a matter of, unless accompanied 
by laboratory instruction, 776. 

Dalton Scholarships. 
Grven m Owens College, Manchester, for origmal 

research in chemistry, 5682. 
Dean. 

Governing body for proposed new traming coll,ege to 
consIst of dean and council, similar to School of 
Mmes, which works well, 5850-5853. 

DISsertations. 
On original research in chemistry required in Germany 

from candidates are usually pnnted, 5876-5879. 
MIght be reqUIred in this country in case of candidates 

for fellowshIps, 5880. 
In the German universities a dissertation is reqUIred from 

a candIdate in any case, 5889. 
Dyeing. 

Instances Cited of advantage of a knowledge of chemistry 
In the busmess of dyeing, 818-827. 

Elementary Classes and Schools. 
InstructIOn m elementary classes should be contmued, 

and carned out afterwards m higher instItlltions, 813. 
Teachers of elementary schools should undergo nme 

months' teaching m sCIence as part of their prelIminary 
trammg, 5793-5799. 

FRANKLAND, PROl.-Elementary Classes, otc.-cont. 

Amount of chemical knowledge that might be taught il" 
elementary schools to boys under 13; improvement in 
standard hoped for under the new Education Act, 
5856-5862. 

See als} Chemistry. 

Elementary Science. 
The excellent teaching of elementary science in Germany 

and SWItzerland could be well carried out here, if there 
were effective teachers, 5863; 5864. Because of the 
method hItherto pursued in this country, elementary 
teachers are mcompetent to treat science, 5865. 

Elementary teaching in chemistry is a pra.ctIcal encourage
ment to those who wish to advance, 804. It would 
afford facilitIes to self-taught men, 810-812. 

No kmd of instructIOn m sCIence should be discouraged, 
813. 

Evening Classes. 
The present teaching of chemistry in evening classes not 

in a satIsfactory condition, 5809-5812. 
See also Elementary Schools. 

Evening Lectures. See Rrryal School of MInes. 

Examinations. 
The DepartInent examil'latIons are of value in promoting 

the pnmaryteachmg of e.JCperlmental science, 762, 763. 
Numbers of, in chemIStry, in 1868 and 1869, WIth per

centages of success and failure; quotatIOn from report 
on character of; numbers in 1870, WIth hke per
centages, 766. Improved character of, 767. 

Questlons m chemistry should be so framed as to prevent 
pupils passing WIthout a knowledge of laboratory m
struction, 777. 

CandIdates may enter fol' advanced examination in 
chemistry who have not passed the elementary one, 
but they cannot take prIZes, 768. The rule that can
didates pass preVIously the elementary exarmnation 
should be contInued, 769. Anyone may enter for 
honours, 770. 

The DepartInent examInations develop self-taught ability, 
795-800. 

Number of marks necessary for candidates to pass, 828. 
Degrees In sCIence not granted in German universities 

till after strmgent examinatIOn, 5792. 
The work done by stlldents in chemIStry depends greatly 

on what would be reqUIred in examInatIons, 5869. 
Evidence of origmal power should only be required 

in case of hIghest degree. Fmal examinatIons for 
bachelorships m London universities should depend 
more on experimental knowledge, 5870, 5871. 

Examinations for medICal degree not of a nature to elICit 
original research, 5872. 

Examination Papers. 
Great improvement in Department papers In chemistry, 

763,767. 
The defects in, show a want of effiCIent practical labora

tory instruction, 766. 
Do not show what experimental instruction in chemistry 

'Was had by the teachers examined, 805. Theoretical 
instruction only is to be judged from, 806-809. 

On chemIStry, organic and inorganic, handed in by wit
ness, pp. 51-53. 

E:cpenses. 
Government grant in aid of laboratory expenses made in 

conformity with recommendations, 766. 
No expenses of experlIIlents are paid for those who do 

not pass in experImental chemistry, 767, 768. 
Of materials in experIments not covered by fees, 5717, 

5718. 
Want bf funds for expenses a reason for the backward 

state of chemical scientIfic research in England, 5867. 
Of chemical investigatlons carned on for royal com "nus

sions and public offices might be saved by the proposed 
Trairung College of Science, 5768-5772. 

Of original research in chemiStry should be borne by 
Government, 5875. 

Expenses of special apparatlls in College ot Chemistry 
supplIed from Government grant, whIch has sufficed 
up to present time, 5892, 5894. 

See also Laboratory (Chemical) E:cpenses. 

E~erimental Instruction. 
l'he examinatIon papers of teachers show the absence of 

806-809. ' 

Expenments. 
Want of practlCal knowledge of experiments the cause 

of many faIlures in eXaml~lD chemIstry, 766. 
Improvement in character OF exammatIons ill 1870 

due to grant towards laboratory expenses, 767. 
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FRANKLAND, PRO~.-Experiments-cont. 

Want of funds for, a reason for comparative backward
ness of chemical SCIentJ.fi.c research in England, 5867. 

See also Chemistry. 
Fees. \, 

Scale of fees in Royal College of Chemistry as originally 
mstituted, 5670. 

Amount of, at College of Chemistry; do not include 
expense of materials; higher at the college than at 
prlvate institutions; should be lower; and higher 
than on the continent, 5715-5719. 

Gl'OSS aggregate of, recelved per annum by College of 
ChemIstry, vanes from 1,0181. to 1,3831., 5823. 

Are complamed of as heavy, notwithstandmg advantages 
of passmg through College of ChemIStry, whICh are 
uncertam, 5835. 

College of Chemistry could not maintain itself, notwith
standing the heavy fees payable, 5836, 5837. 

Royal exlubltlOners at half fees, 5841. 
Fellowships. 

Might be given on evidence of original research in che
mIstry, with confidence as to bona fides, 5880. 

France. 
Per-centage of papers _of original research in chemistry 

to lllvestigators in; less progress in scientific chemical 
research In Great BrItain than 1D France; reasons for 
this, 832-834,5866, 5867. 

Much better supplied With good laboratories than Eng
land,5873. 

Gatty, Mr. 
Of Accrmgton, instance of, the advantage of 'knowledge 

of chemlstry as applIed to dyemg, 824. 
Geological Survey. 

Proposed dlsconnexlOn of, from School of Mines, if 
College of Chemistry be removed to South KenslDg
ton, 5848. 

German Univermties. See Germany. 

Germany. 
Degrees in science not granted in Gennan universities, 

till after strmgent exammatlon, 5792. 
Per-centage of papers of orlgmal research In chemistry 

to mvestlgators In; less progress m sClentl:fic chemIcal 
research In Great Brltam than ,in Germany; reasons 
for this, 832-834, 5866, 5867. 

Much better supplIed WIth good laboratories than Eng
land,5873. 

DlssertatlOns on original research by candidates are 
usually printed, 5876-5879. 

LIttle chance of surreptitious proceedings by candidates 
m univerSities In, 5881. -

In most of the umversities there IS only one degree; in 
some there IS a bachelorshlp, but it is rarely taken, 
5886,5887. 

CondltlOns on which degrees lD philosophy are granted 
apply to all the Prusslan umversltIes; dissertation 
required in any case, 5888, 5889. 

Government Grants in aid of Science. 
In aid of laboratory expenses in chemistry, made in con

formity with reco=endatlOns, 766. 
In lIld of chemistry, should be In shape of salaries and 

grants towards expenses of original research, 5875. 
If the annual vote be restricted, encouragement should 

be gIven to more advanced lDstructlon in cht'mlstry, 
a supply of elementary pupils bemg contemplated 
from voluntary efforts, 794, 803, 804. 

Government Otant Fund. 
Expense of special apparatus in chemistrv supplied from, 

5892 •• Ample for present purpose, 5894. , 
Gun Cotton. 

Manufacture of, perfected by Mr. Abel, a student of Col
lege of Chemistry, 5683. 

Hofmann, Dr. 
First professor in College of Chemistry; hiS salary, &c.; 

succeeded by witness as professor, 5667, 5668, 5680. 
Importance of hiS researches, in the laboratories of Col

lege of Chemistry. on the ammOnia bases, 56R2. 
Honours. 

Few candidates obtain honours in examinatlOns in 
chemistry; payments for students who pass in, 766. 

No regulatIOn as to exammation for honours; anyone 
can compete, 770. 

HoyZe and Sons. 
Of Manchester, instances of the advantage of a know

ledge of chemi~ calIco printIng, 822-825. 
Ind~an Telegraphs. .-- co 

Men trammg for employment on service of, have passed 
through College of Chemistry, 5831. 

, ' 

FRANKLAND, PRoF.-cont. 
Inland Revenue. 

Chemical anl\lyses made for the Commissioners might be 
made at proposed Tralning College of SCience, and 
much expense saved, 5770, 5771. 

Send students to College of ChemIStry for instruction 
5777,5831. • 

Inorganic Chemistry. 
Examination papers on, for May 1870, pp. 51, 52. 

King's College, London. 
Professors of .chemistry in, trained in Royal College of 

Chemlstry, 5683. 
Laboratories (Chemical). 

Many teachers of chemistry are beginning to fit up, 763. 
Government grants towards laboratory expenses made in 

confOrmIty with recommendatlOns, 766. Good effecta 
of the measure, 767. 

At South Kensington, projected to all'ord instruction to 
teachers; separate laboratories for dUl'ereut grades' 
erection delayed, 788-791. ' 

Amount expended on laboratories, fittings, &c. on first 
establIshment of College of Chemistry, 5674. Numbers 
of students working ln, and of those who have re
ceived their chemical education; its laboratories before 
and after its connexion With Government 5681 5682 
Schedule of original researches execut~d in: sinc~ 
1845,5682. LIst of students whose subsequent career 
IS known, 5683. 

Only one laboratory at College of Chemistry for students 
of all grades, 5693. 

The proposed laboratories at South Kensington, if devoted 
entIrely to chemistry, would be about equal to those at 
Bonn, Berlin, and J,eipzic, and a lIttle superIor to that 
at ZUrIch, 5704. 

Amount of fees paid for, at College of Chemistry· ex
pense of materials not included in fees; fees a~ too 
high, hi(\"her than in private institutIOns and on the 
the continent, 5716-5719. 

The existing laboratOrIes in Oxford Street barely one 
tenth of the space proposed to be!assigned to them at 

. South Kensington, which would not be too large for 
all London; neceSSIty of prOViding a.ccommodation 
for three classes of students, 5732, 5733. 

If addItIonal assistants be granted, they should be 
able to give subsidiary courses of lectures, 5749-5751 

No full information of intended details of, at South 
Kensmgton; recommendatlOn that they be applied aa 
a school for trammg science teachers, not only for 
chemistry but for phYSIcal SCIences generally, 5756-
5759. 

Germany and France better supplied with laboratories 
than England; they are supported by the State; good 
laboratories In suffiCIent number could not be pro
Vided m this country Without assistance from Govern
ment, 5873-5875. 

Necessity of a separate building for, in studies of 
orlgma.l research, 5893. 

Laboratory (Chemical) Expenses. 
The grant of 21. per pupil to each teacher on account of. 

now in operatlon; mmute quoted stating condltion~ 
on whIch the grant 1S made; grant of 50 per cent. also 
on the price of certain apparatns; 771-774. 

Are not included in the fees paId at College of Chemistry 
5716-5718. 

Laboratory (Chemical) Instructwn. 
Teachmg of chemiStry of lIttle value without laboratory 

instruction; questIOns should be so framed as to 
necessItate it, 776, 777. 

Small number of teachers who came for, to laboratory in 
O'tford Street last year; good effect of the instruction' 
proposed increase of the numbers tlus year, 778-785. ' 

Very lImited at College of ChemiStry for want of space; 
number of teachers of sCIence who come for, their 
acquirements generally good; ImpOSSibility of teachmg 
many branches for want of room, 5688-5693. 

Given, to classes for teachers, 80 far as it went of great 
avall,5754, 5755. ' 

Lecturts. 
The lectures at College of Chemistry are framed for 

students of ChemIstry; unsuitable for medical or art 
students, 5730. 

Students from Inland Revenue attend lectures at College 
of Chemistry, 5777, 5831. , 

See also Evenmg Lectures. 
Magenta. 

Invented a.nd manufactured by students of College 01 
Chemistry, 5683. 

Marbury University. See Prussca", U",iver,i!u8. 
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FRANKLAND, PRoF.-cont. 
Medlock, Mr. 

One of the inventors of magenta, a student of College of 
Chemistry, 5683. 

Metropolitan College of Science (proposed). 
The most desll'able purpose to whICh the projected build

ing at South Kensmgton could be devoted would be 
as a trammg college for teachers, 5756-5759. 

Scheme of, as prepared by Capt. Donnelly, requires 
modIfication; cost of traming 120 students, indepen
dently of salanes, should be estimated; a class of 
ordmary students deSIrable, for teachers to work With, 
5760-5767. 

Chemical investigatIOns for other institutlOns, such as 
Rivers Pollution CommlSBlon, &c., mIght be carried 
on at, with saVIng of eXllense, but more space would 
then be re9.U1red, 5768-5772. 

Toxological mquines With relatIon to iuchcial declslOns 
should not be undertaken at, 5773, 5774. 

A centralizatlOn of chemIcal instruction at, could only be 
partially carrIed out WIth advantage, some dl5tnct 
schools bemg necessary; a trainmg for the higher 
class of students might be available, 5778-5780. 

Its governing body should consIst of a dean and council, 
SImilar to School of Mmes, which works well, 5850-
5852. 

In bUlldmgs proposed there should be spaces set apart 
for those who would enter as origmal mvestigators in 
chemistry, on certam condItions, 5890-5893. 

See also Laboratories (Chemical). 
Metropolitan Railway. 

Takes away much of the objectlOn of South Kensington 
as a localIty for the College of ChemIstry, 5752, 5753. 

Mining Record Office. 
Might With advantage be transferred to present premises 

of College of ChemIstry, if the latter be removed to 
South Kensmgton, 5724. 

Nella., Alderman. 
Successful endeavours of, in establIShing a chemIcal pro

fcssorshlp and laboratory in Owens ('..allege. 825. 
Nicholson, Mr. 

Inventor and manufacturer of magenta, a student of 
College of ChemIStry, 5683. 

Nova Scotia University. 
Professors of chemistry in, trained in College of Che

miStry, 5683. 
Organic Chemistry. 

ExammatlOn papers 011-, m May 1870, pp. lO7-109. 
Original Researches in Chemistry. 

Non-recogmtIOn of, m England, a reason for backward 
state of chemIcal SCIentific research, 5867. 

LIst of, executed m laboratories of College of Chemistry 
sInce 1845,5682. 

NeceSSity of proof of, m Prusslan umverslties, 5868. 
ExammatlOns for medICal degree not of a nature to eliCit 

orIginal research, 5872. 
Expenments made in workmg out, in Owens College; 

Dalton scholarships there for, 5882. 
A country neglecting, must suffer m compa.!'lson, 5883-

5885. 
Recogmtion of original research m chemistry by univer

SitIes, most wanted at present, 5894 
NeceSSIty for separate bUJlchng for, 5893. _ 
CompetItive exanunatIons, as now carried on, inimIcal 

to, 5896. 
Owens College, lIIanchester. 

An economICal mstitution; a comparative calculation 
With the College of Chemistry shows that the latter 
is carrIed on WIth great economy, 5830. 

Present mcomplete state of, 5875. 
Dalton scholarshIps in, given for original !"esearch in 

chemistry, 5882. 
Per-centages. 

Of sqccess and failure in examinations In chemistry in 
1868 and 1869, 766; In 1870, 767. 

Per-centage of papers of angInal research in chemistry 
to investigators m Germany, Great Bntam, &c., 5866. 

Perkin, lIfr. 
Importance of hIs researches in the laboratories of 

College of ChemIStry, as discoverer of aniline colours, 
5682,5683. 

Playfair, Dr. Lyon. 
Letter of, explammg Circumstances of transfer of College 

of Chemistry to Government, 5661. 
Pollution of Rivers Commission. 

The expense of laboratory of, mIght be saved by haVIng 
the investigatIOns made at proposed Trainmg College 
of SCience, 5768. 
26060. 

FRANKLAND, PROF.-cont. 

Private Institutionsfor Teaching Chemistry. 
Offer more advantages to students than College of 

ChemIStry, in prizes and scbolarships; fees lower; 
would not be affected by extenll;on of proposed 
college, 571~, 5i15, 5720. 

See also Competition. 

Privy Council Office. 
Expense of chemIcal analyses made for, might be saved 

by the proposed TramlDg College of Science, 5772. 
Prizes. . 

None, except Whitworth schoiarsillPS, given to students 
who have not passed the elementary paper before 
takIng up the advanced; the cond1tlOn IS proper, but 
restricts number of candidates, 767, 768. 

Offered by College of Chemistry very meagre compared 
Wfth other mshtutIons, 5714. 

Prussian UniversitieS. 
Degrees In science not granted in, till after stringent 

examinatIon, 5792. ~ 
In all Prusslan uDlverslties candidates for degree of doctor 

of philosophy must submIt a paper on ongmal chemIcal 
research. More candidates rejected at Marburg for 
f&llure in ongInal research than ID after examInation, 
5868. 

See also Germany. 

Queen's College, Galway. 
Professors of chemIstry In, tr&lned in College of Chemis

try,5683. 
Queenwooa College. 

:Successful teaching of chemistry in, to boys under 13, 
5859. 

Research (Chemical). • See Original Researches in Chemis
try. 

Rauen. See Chemistry. 
Royal Agricultural College, Cirencester. 

Professors of chemistry m, tramed In College of Chemis
try, 5683. 

Royal College of Chemistry. 
ExaminatlOns in, in 1868, 1869, and 187G; reports 

thereon quoted, 766, 767. 
Small number of teachers who came last year to, for 

InstructIOn; proposed mcrease m numbers next year. 
778-785, 767. Of those who received mstruchon 
many had f&lr theoretical, but httle experimental 
knowledge of teachmg, 792. 

limited accommodation at, 784, 5683, 5688-5693, 5689. 
No further outlay in Oxford Street desirable; accom
modation for, In Jermyn Street ImpOSSIble, 5697-5700, 
57!:?1,5836. 

HIstory of the College from Ita foundation to the present 
time; WIth number of students, original researches 
conducted there, and hst of students whose subsequent 
career is known, 5667-5683. One thll'd of those who 
have passed through the college have g&lned some 
dlstInctlOn, 5684. 

All Its students are nOmInally connected with School of 
Mmes, but many attend only the chemICal course, 
5685-5687. 

Arrangements, at, for instructIOn of SCIence teacbf'rs; 
laboratory can only contain one thll'd of applicants; 
laboratory mstructIon in; mental capacity and attain
ments of students; ImpOSSibility of teachIng many 
important branches of for want of space; admIsslOn 
repeatedly refused for want of accommoqatIon, 5688-
5693. 

South Kensington for the proposed chemICal laboratories 
is a locality more desirable than convenient; the build
ings there, if devoted to chemiStry, would be about 
equal to those at Bonn, Bf'rhn, and LelpzlC, and-a 
lIttle superlOr to that at Zurich,'5701-5704. 

Evenmg lectures, in connexlOn WIth, are held at Jermyn 
Street for sCIence teachers and for workmg men; the 
former do, the latter do not, pay theIr expenses; no 
examinations connected therewith, 5705-5713. 

Any extension 'given to, would not exercise much effect 
upon voluntary and self-supportmg institutions; the 
fees at, are hIgher than in prIvate lIlstltutlOns, and 
should be lowered; any impulse glven to study of 
chemistry would be of general benefit, 5714-5i20. 

Assist~nce given to, by the State, of very partIal character, 
5720. 

Term yet to run of lease 14 years; rent p&ld for pre
mises; pOl·tlon let off; Mlmn/LRecord Office nnght be 
transferred to present prem~he college be re
moved to South Kensmgton, 5696, 5721-5725. 
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FRANKLAND, ~ROF.-RoyaZ CoZZege of Chemistry-cont. 
At the time of >1ts establishment cIasse~ of chemistry were 

held at KlDg's and Umverslty Colleges; notwIthstand
ing, the want of such an institution was much felt; 
large subscl'lptions for, at first, 5726,5727. 

Fulfils the speCific purpose for which\. instituted more 
than any other mstltutlOn; studentfll. are required to 
devote themselves almost exclusively to chemistry 
5728-5730. ' 

Does not at present possess one tenth of the space for 
laboratories proposed to be assigned at South Kensmg
ton, whICh would not be too large for all London, three 
sets of laboratories being reqUired, 5732, 5733. 

If additional assistants be acco~ded to, they should be 
capable of giving subsidiary courses of lectures, being 
assistant professors more than laboratory assistants, 
and remunerated accordmgly, 5749-5751. 

The Metropolitan Railway takes away much objection 
to Sout~ Kensmgton as a locality for, 5752, 5753. 

Stalf officers of engmeers have worked at, e.g. Col. Rey
nolds and Capt. Hozier, 5781. 

Before the opemng of, not 20 students received instruc
tion lU practical chemistry m all England, except 
medical students, and for them the practIcal instructIOn 
was limited, 5782-5787. 

Institutions Cited With which the College of Chemistry 
might pOSSibly come into competition, 5814, 5815. 

Many students who come to, are begmners, 5817. 
Stands in the relatIon of laboratory to School of Mmes ; 

time lost in passmg from College to Jermyn Street, 
5818,5819. 

Majority of students who have passed through, have 
devoted themselves to technical pUl'lluits; brewers 
keep a constant stream of students, 5822, 5834. • 

Gross amount of fees received yearly m, 5823. 
Few analyses executed In, for pl'lvate account; payments 

for these go to the professor, 5824-5827. 
The rent, fittings, &c., and one assistant supplied by 

Government; the library by professor and students; 
the expenses, when compared With Owens College at 
Manchester, show that It is managed With economy, 
5828-5830. 

Many students come to, who are destined for employment 
in the Inland Revenue and Inwan teJegraph serVICe, 
5831. 

,Reasons for converting it into a Government institutIOn; 
no room in Jermyn Street; not self-supporting; few 
students in, who are not entered as puplls of School of 
Mines, baVlng preference as such, 5836-5841. 

The proposed Dine months' ccurse of mstruction in, must 
be gratUItous; no securIty can be had that the students 
would not enter mto trlLde afterwards, 5842-5846. 

Its most important functIOn should be that of a tralDing 
college for teachers, 5847. 

In case of ltS removal to South Kensington the connexlon 
of the GeolOgical Survey and School of Mmes might 
cease, 5848. 

Government contemplated for the new training schools 
much the same as that of School of Mh;les, wrnch works 
well,5850-5853. 

Royal College of Science, Dublin. 
Professors of chemistry in, trained in College of Chemls. 

try, 5683. 

RoyaZ Schoal of Mines. 
Amalgamation of Royal College of Chemistrywith, 5677-

5679. 
Eveuing lectures held at, for science teachers and working 

men; the first do, the latter do not, pay their expenses; 
are generally well attended; no eKamlnatIons attached 
to them, 5705-5713. 

All the professors of, complain of want of space, 5734. 
Part of ne)\' building at South Kensington mlght be 
devoted to, 5735. 

The College of Chemistry is its chemical department; 
much time wasted in passmg from one locality to the 
other, 5818, 5819. 

Facilities in Jermyn Street for the special training of 
particular classes of students, WhICh should contmue 
there, 5820. 

Students m College of Chemistry are entered as pupils 
in, and have preference as such, 5839-5841. 

Proposed dlsconnexlOn of GeologICal Survey from, if 
College of Chemistry be removed to South Kensmgton, 
5848. 

BoyaZ SchooZ af Naval Architecture. 
PortIOn of new bUlldmg at South Kensington intended 

for; If it could be accommodated elsewbere, two, if 
not three, de~eP..s might eXist Side by Side there, 
5735,5736. 

i 
FRANKLAND, PRoF.-cont. 
Science Schools. 

Programme for 1871 addressed to, as to six weeks' in
structIOn dUl'lng June and July, C&nnotbe carried out 
the School. of M~nes and College of ChemlstrY belDg 
then b~th m seSSion, 5737. . 

There are several, in which a consluerable amount ot 
advanced chemical knowledge can be acqUIred. 829-
831. 

See also Chemistry. RoyaZ College of Chemistry. 
Science and Art Department. 

The system-of examInatIon now carried on by, developes 
self-taught ability, 795-801. 

Science Teachers. 
Many science teachers in chemistry are beginning to fit 

up 'Ilmalliaboratones, 763. 
Science teachers In chemiStry get no payment for candi

dates in advanced examination who have not passed 
elementary one, 767-769. 

Science teachers 10 chemistry entltled to a grant of 21. 
per pupil for laboratory eKpenses, 771-773. 

Small number who came to Oxford Street last year for 
laboratorymstruction; good effect of their attendance· 
proposed Increase of numbers tbls year, 778-i85. ' 

Arrangements at College of CheIDlStry for instruction of 
science te~hers; theIr Dumper; lectures; hlDlted ac
commodatIOn; mental capacity and attainments of 
students; repeated refusal of adIDlSsion from want of 
space, 5688-5693. 

Of those who came up to College of Chemistry last year, 
many possess~d c~nslderable theoretl~al knowledge, 
but were defiCient 10 practice; DOt falr specimens of 
teachers throughout the country, the best men would 
not come; were selected as haVing some knOWledge of 
chemistry, 792, 5739-5748. Two instances of first
rate men -who came to see the methods of the college, 
5743. . 

Classes for science teachers in chemistry, and the labora
tory instruction given, of great asslstance, 5754, 5i55. 

An mstltution such as that projected at South Kensing. 
ton necessary to furnish a suffiCient number of SClence 
teachers for the country, 5756-5759. 

Intended teachers of elementary day schools should 
undergo an additional Dine months' teaching in 
chemistry to enable them to teach science classes 
effiCiently; the teachlDg should be gratUitous, 5792-
5799, 5845. The superviSIOn of an organiZIng master 
would be required; existing teachers of rhemlCal 
classes are not on the whole satisfactory 5800.-.0;812. 

Their low remuneration; some have improved their 
pOSitions, 5800-5802. 

The special trainmg of science teachers more the 
subject for Government mterference than elemen
tary training; many who come to College of ChemiStry 
are beginners, 5816, 5817. 

SCIence teachers should be taught their first two years in 
a central school, the thIrd year in " Special class, as in 
the School of MInes, 5820. Men lIke Faraday are of 
immense value, and the cost of thetr educatIOn IDlght 
well be defrayed by the State, 5821. 

Majority of students m College of Chemistry have 
devoted themselves to technical pursUits, 5822, 5834. 

No absolute secUl'lty can be had against science teachers 
enttirlng into trade; admittance might be refused 
without agreement to serve a certain number of years, 
5842-5846. 

The chief functIon of the College of Chemistry should 
be as a trammg college for teachers, 5847. 

No one competent to teach elementary chelDlBtry without 
a tramlDg such as the nine months' tra10lDg contem-
plated, 5854, 5ff55. . 

From the method pursued in this country, science 
teachers are incompetent to teach science, 5865. 

Science Teaching. 
Science teachmg in chemistry improvell from year to 

year, 763, 766, 767. 
Should stimulate applications of sCience to the arts, and 

enable scientIfic talent to develope Itself. 5821. 
Backward state of, in Great Bntam as compared to 

Germany and France; reasons for tws, 5866, 5867. 
See also E:r:amlnatzons. 

Science Training. 
Want of a system of; complamt thereupon; no definite 

conclUSion amved at by Department on the subJect, 
786,787. 

South KentnngtO'll. 
Chemical laboratories at, in course of constructIOn, lD

tended for traimng teachers; separate laboratones tor 
wlferent grades; theIr erection delayed, 78S-791. 
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Would as a locality for chemical laboratories be more 
desirable than convenient, not bemg suffiCiently cen
tral,5703. 

The laboratories there, if devoted entirely to chemistry, 
would be about equal to those at Bonn, Berlm, and 
Leipzic, and something superior to that at Zurich, 
5704. 

The whole of the new building at, is not intended to be 
devoted to chemical purposes; the portIOn Intended 
for College of CheIDIstry is not too large for all 
London, 6733-5704. 

The Metropolitan Ra.llway takes away much objectIOn to, 
as a locahty for the College of CheIDlStry, 5752, 5753. 

Steiner, Mr. 
Of Accrmgton, advantage of his knowledge of chemistry 

as applied to dyemg, t!23, 824. 
Students in Chlmbistry. See Royal College oj Chemistry. 
Sydney UniverSIty. 

Professors of chemistry in, trained in Royal College of 
ChemiStry, 5683. 

Technical Chemistry. See Chemistry. 
Traimng CollegeJor Teachers. See MetropolItan College of 

SCIence (proposed). 
Water Supply CommISsion. 

The expense of analyses made ,for, might be saved by 
a Trammg College of Science as proposed, 5772. 

Whitworth ScholarshIps. 
Can be taken by candidates who have not undergone the 

elementary exammation, 768. 
Working Men. 

Evenmg classes for, at Scl,ool of Mmes, Jermyn Street, 
generally well attended; do not pay their expenses; 
no eX&IDlnatlon attached to them, 57(lij.-57]3. 

WOOLLEY, REV. JOSEPH, LL.D. (Index of his 
EVidence.) 

Ad_ralty. See Students 'oj Royal School of NavaZ 
Architecture. 

Age of Science Students. 
Of Admiralty students at School of Naval Architecture, 

882,998. 
Of students co=encing at dockyard schools, 14 years, 

1015. 
.AppZlcatwn du G{nie Maritime. 

School of, in France, corresponding to our School of 
Naval Architecture; pupils of, employed in su=er 
in dockyards; their ignorance of nautical matters at 
:6.rst entermg, 954-956. 

Astronomer Royal. 
Lectures by, on magnetism as applied to ships' com

passes, to School of NavalArchitecture, 1006. 
Board of Trade Elllamination. See Elllaminations. 

Chemistry. 
Difficulty of procuring instruction m, for students of 

School of Naval ArchItecture; lectures to be dehvered 
by Dr. Frankland, 943, 944, 98~982, 1007. 

Chief COIlStructor of NalY!/. 
An instance of aavantage of applymg theoretical know

ledge to naval archItecture, 926, 927. 
Ch,Zdren. 

Boys attending Hull school cluelly sons of mariners, 
862. 

Of those employed in dockyards not necessanly selected 
as apprentIces, &c. in dockyard schools, 1013, 1014. 

Well-mstructed and clever boys enter dockyard schools 
as. engmeer students, 1016. 

Diaries (Students'). 
ReqUired to be written by Admiralty slaldents in dock

yards, 907, 953, 990. 

Dockyard Schools. 
There are schools at all the dockyards, 885. 
Entu'ely for apprentices and engineer students, 1013, 

1014. 
Well-instructed and clever boys enter, as engineer 

students, 1016. 
Partly day and partly evenmg schools, 1017. 
A ~ttle elementary knowledge in several subjects taught 

m; 1018, 1019. 
Elementary Instruction in SCience. 

A httle, in several subjects, given in dockyard schools, 
1018, 10]9. 

See Science Instructfon. 

WOOLLEY, REV. J.~ont. 
Electricity. See PhySICS. 
Elllamlnations. 

One at end of every session in School of Naval Architec
ture,1002. 

Quarterly, SP)cially designed for those at sea; little 
resor'ted to; candidates for, chiefly from Leith; 
theoretical only and of no practICal advantage; the 
scheme has not answered, 865-875. 

Mariners and others actually lD practice care for little 
but passmg the Board of'l'rade exammation, which is 
one of practice only, 871, 875. 

Foreign Students. 
At present m School of Naval Architecture, 993. 

Frankland, Dr. 
Arran~ement WIth. for lectures on chemistry to students 

of School of Naval Architecture, 943, 98~982. 
Greenwic1& Hospital School. 

The best teachers of navigation are old pupil teachers 
of, 848, 858, 860: 

Hull. 
Navigation school at; number and good character of 

papers from; Mr. Sca.pmg, Its master, one of the best 
teachers of navigation in the country; class of boys 
attendmg the school, 845, 849-852, 857-864. 

King's College. 
The class of applied science at, chielly for civil engineers, 

967. 
LabOl'atories. 

In course of erection at South Kensington, for College 
of ChemIStry, partly for use of School of Naval 
Architecture; the bmldmg in abeyance, 946-948. 

Laboratory of School of Naval ArchItecture not at 
present extensive; its mtended enlargement, 944-
997. 

Lectures. 
GIven at School of' Naval Architecture; their nature and 

cost, 943, 944, 979-982, 1007. 
Leith. 

Navigation school at; quarterly examinations princi
pally from; good teacher at, 845, 870. 

Magnetism. See PhySICS. 

Marine Engineers. See Naval .Architect~ and Marine 
Engineers. 

Mathematics. 
A knowledge of. requisite for admission into School of 

Naval Architecture, 890, 987. 
Medical Schools. 

Cost of four years' mstructlOn for medICal slaldents, 973. 
If taught by persons whose whole income was derived 

from students' fees, would not be remunerative, 974-
976. ' 

Medical Students. See Medical Schools. 

National Schools. 
Failure of boys sent from, for examination in navigation 

and nautical astronomy, 853-855. 

Nautical Astronomy. See Nal1igatioo and. Nautical 
.Astronomy. 

Naval .Architects and Marine Engineers. 
Distinction between, rapidly dlmmishing as regards 

dockyards, but not as regards students; half the 
AdlIlllalty students will become engineers In the navy 
923. ' 

In private practice, do not generally appreciate the Royal 
School of Naval Architecture; they are educated In a 
commerCIal pomt of view, 928, 929. 

Increase of knowledge of, abroad, 933, 934. 
Naval Architecture. 

The want of professional theoretical knowledge of, led 
to establishment of School of Naval Arclutecture, 
877. Not much demand for theoretical knowledge of 
9m. ' 

Studied by those in private practice only in a com
merCIal pomt of view; great Increase of study of, 
abroad, 923-934. 

Instance of advantage of applying theoretIcal knowledge 
to, 926, 927. 

Much of mathematics taught not special to, 937. 
The school of should be divided into two branches, the 

higher to be devoted to naval arclutecture simply 
~~~~. ' 

Navigation and Nautical.Astronomg. 
Examinations In, by wltness~ution in numbers 

examined, but improvemenf in 'Cbaracter of work. 
reasons for such diminutIon, 839-847,856. • 
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WOOLLEY, REX. J.-Na"igatirm, etc.-cont. 

Failure of boy~ 10, sent for examination from national 
schools. 853-855. 

The best teachers of, are old pupil teachers of GreenWIch 
Hospital School, 848, 858, 860. 

Majority of papers sent for examinatil\'l were in navi
gatIOn, few m nautlCal astronomy, 856. 

Navigation Schools. 
Dimmution in number of, except Hull and Leith; good 

character of these two, 845, 849-852, 870. 
Favourable pOSitIOn of Portsmouth school, and of the 

pupils issumg from it, 919-922. 

Port$mouth. 
School of mathematics and naval constructlOn formerly 

at; success of pupils trained at; reasons for its bemg 
dIScontinued, 91F-918. 

Good po~tlon of present navigation school at, and the 
lluplls issuing from It, 919-922. 

Fallure of Portsmouth school lU the practical part of 
instruction, 988, 990. 

Physics. 
Great dIfficulty in procuring good instruction in, espe

cially magnetism and electnclty, for students of School 
of Naval Architecture; lectures on magnetism as 
apphed to ships' compasses by Astronomer Royal, 
943, 100~, 1006. 

Polytechnic Schools (French). See Royal School of Naval 
Architecture. 

Practical Instruction. 
Of Admiralty students in the dockyards, 905-910, 953, 

983-985. 
Abroad has greatly Increased lately, 933, 934. 
Desirability of distinction between schools of tb,eory and 

of apphcatlOn,-between instruction m pure sCience 
and Its practlCe. 936-939, 241, 958-960. 

Few OpportlfIlltles of acqumng practical skill in French 
polytechmc schools, 954-956. 

The school at Portsmouth broke down in the practical 
part of the instruction, 988, 990. 

Rankine, Professor, of Glasgow. 
Reference to his class for teaching naval architecture, 

925. 

:Royal ScJ!ool of Naval Architecture. 
Its ongin; term of course of instruction in; limited 

number of students; no lunit of age at; two classes 
of students, those sent by Admiralty, and private, 
876-8M4. 

Does as much work as expected, 900. 
.us stall' and cost, 902, 903; 500l. a year paid for lectures 

at, 904. 
Not generally appreciated by naval architects and marine 

engineers lD private practice, 928. 
Much now taught at, common to other profeSSions, 936. 
Course of instructIOn lD, should be diVided into two 

branches, theoretICal and applied, which would save 
expense, 936-939,941,999, 1000. ' 

_Attempt at, to give combined lDstructlOn Similar to that 
In the polytechnic schools and schools Df applicatIOn 
of France, 940, 941. 

]las no classes similar to those of School of Mines; 
great want of some such school m contact with it; its 
great difficulty (Just overcome) of obtaimng good ele
mentary instruction in chemiStry, 942-945. 

.Advantage of havmg College of Chemistry under same 
roof, 945-948. 

InstructIOn now s-iven in, such as would be required in a 
trammg school for SCleJ;).ce teachers, 949-952-. 

The general and scientific instruction for intended 
students m, should have a speCial direction, 977,978. 

Open to anyone on payment of the fees; foreu~n students 
In, 992, 993. 

Its present laboratory not extenSIVe, 994. 
Ages of students at, 998. 

'Sandhurst College. . 
. General and special school at, 940. 

Sea ping, Mr. 
Master of Hull NavigatlOn School, one of the best 

teachers of navigation, an ol'd pupil teacher of Green
wich Hospital School, 857-860.\ 

School of Mathematics and Naval Oonst'ruction. 
Formerly existing at Portsmouth; its high character, and 

good posltlon~'Jls proceedmg from.lt; reasons for 
its discontinuance, 911-9l8. ' 

WOOLLEY, Rev. J.-cont. 
Science Elllam,nations. 

ExammatlOns for fellowships and associateships and in 
navigatIOn and. nautical astronomy, in Royal'School 
of Naval Architecture, held by witness; gooli results 
thereof; dlfwnutlOn lD numbers, but Improvement m 
character of work, 836-847. 

Science Instructzrm. 
In e:rustlDg colleges ,determined by the destmation of the 

students, 978. 
Science Teachers. 

In a school for traming teachers, the instruction would 
reqUire to be very Similar to that now given m School 
of Naval Architecture, 949-952. 

Science Teaching. 
Students' first two years should be devoted to pure 

SCience, then practical applicatlOn, 958-960. 
The best call only be had 1n a special school under 

Government; or in other mstltutlons, determined by 
a programme and tested byexammatlons, 961-96M. 
The latter course not deSirable for students in School 
of Naval Architecture, 977, 9iS. 

Cost of four years' instructIOn would be about the same 
whether lD a Government mstItution or III independent 
~chools; medical science could not be taught as it is 
If the teacher's whole meome were derived from fees of 
students, 971-976. 

South Kenlflngton. 
BUlldm~ of laboratories at, in abeyance, 946-948. 

Students' Tharies. See Diaries. 
Students of Rcyal School of Naval Archztecture. 

Term of course of instruction; 110 limit as to age; are 
selected from the dockyard schools; their number ~ of 
two classes, Admiralty Bnd pnvate; the first main
tamed at public expense; their satisfactory subsequent 
career, 879-888,893-899. 

The cost fur board and lodgmg of, notlncluded in stated 
cost of school, 903, 904. 

The Admiralty students are required to work in Royal 
Dockyards, and to furnish monthly reports, 905-909, 
953, 990. Pnvate students may attend 011 same con
ditIOns, 910. 

Apprentices or engineer students bound to Admiralty 
receive wages m additIOn to malDtenance, 983-985. 

Ages of students at School of Naval Architecture, 998. 
Number of, now in the school, 991. ForeIgn, m the 
school, 993. 

Few private students in School of Naval Architecture 
do well, not having suffiCient mathematical knowledge, 
1001, 1003. Future career of private students, 1004. 

Advisability of more generalmstructlOD for first two years 
of course, 1008-1010 • 

Adnllralty students reside in private lodgmgs; their 
general good behaViOur, 1011, 1012. 

Knowledge of chelDlstry and physics reqUired in, before 
coming to Kensington, 1012. 

Engmeer students m dockyard schools not necessarily 
selected from children of persons employed in dock
yards, 1013, 1014. 

Well-mstructed and clever boys enter as englDeer stu
dents, 1016. 

Theoretwal Sczentifi,o Instruction. 
The want of, among naval architects, led to establish

ment of School of Naval Architecture, 877. 
Not much demand for, in country generally, 901. 
Limited means of acqUlrlDg, m naval architecture and 

marine englDeenng, 925-!J28 • 
Training College for SCience Teachers. 

InstructlOn In, would reqUire to be such as is now given 
m School of Naval Arcrutecture, 949-952. 

Woolwich Academy. 
Attemptmg to (10 the same work as Royal School of 

Na"al Architexture 940. 

MERRIFIELD, C. W., ESQ., F.R.S. (Index of his 
Evidence.) 

Age of Sczence Students. 
They leave the School of Naval ArhCltecture at about 22 

years of age, 1136. 
Admiralty. 

Admiralty scboob, their limited duration, 1026, 1027. 
Admiralty send 30 students in four years to School of 

Naval. Al'chltecture; supel'lorlty of these to pm'ate 
students in same school, 1029, 1033, 1034,1055,1164. 
Subsequent employment of these students, 1163. 

Diaries reqUIred to be kept by Admll'alty lItudents while 
in dockyards; of great utihty, 1051-1053. 
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MERRIFIELD, C. W.-cont. 
Articled Pup,ls. 

Are received at nearly all the great engineenng estab
lishments; It is the common mode of educatIOn of 
naval architects and marme engineers iii private 
practice; have no connexlon Wlth School of Naval 
Architecture, 1072-1074, 1089~ 1090. 

Many are instructed in sCience in a London college, 1099-
1101. 

Catechetwal Instruction. 
Used With students in School of Naval Architecture, 

1148. . 
Should be applied only to subjects requiring much 

thought, 1149. 
Chemistry. 

Unsatisfactory teaching of, in School of Naval Archi
. tecture; to be supplemented by lectures; defect In 

laboratory course, wluch cannot be remedied till the 
school and College of CheIll.LStry be combined, 1151, 
1152. 

College of Cltemistry. See Royal School of Mines and 
College of Chemistry. 

Competition. 
Any .extenslOn generally of course of instructIOn at 

School of Naval Architecture would create more com
petataon Wlth private establishments, which at present 
18 not alarming, 1069-1071. 

Cost. 
Of whole course of instructIOn for one student in 

School of Naval Arclutecture, 1041, 1123, 1124. 
Statement of the instructIOn included in the cost, 
1125. 

Diaries (Students'). 
Required to be kept by Admlraltr students whlle m 

dockyards; of great utliity, 1051-1053. 
DijJerent,al Calculus. See Todhunter's DijJerent,al 

Calculus. 
Dockyards. 

Employment of students of School of Naval Archi
tecture In, during summer only supplementary to 
their theoretical Instruction; regulatIOns for their full 
employment while there, 1049-1053. 

1£cole du Genie Maritime, Paris. 
The primary educatIOn In, presupposes a thorough know

ledge of mathematics, 1064. 
A very small school, 1067. 

:/1Jcoles de Maistrance. 
In French dockyards, are schools for foremen, '1087, 

1088. 
Education. 

What is called in this country a fair general education, 
means vel'Y httle, so far a,s accurate mfonnatlOl1 IS con
cerned, 1114, 1115. 

A new speCIal school necessary for students intended for 
Sohool of Naval Architecture, 1127. 

Et£aminahons. 
Held at School of Naval Architecture, 1038-1040, 1078, 

1079, 1080,1081. 
Fees. 

Paid by private students at School 'Of Naval Architec- -
ture; foreign students admitted on same terms, 1061, 
1062. Appropnatlon of such fees, 1130. 

Foreign Students. See Fees. Lectures. Students of 8chofll 
of Naval Architecture. 

Frankland, Dr. 
An assistant examiner in School of Naval Architecture, 

1080. 
Inspector-General. See 8choq,l of Naval Architecture. 
Laboratory (Chemical) 

Attached to School of Naval Architecture, 1048. Un
satlsfaciory nature of the laboratory course, 1151, 
1152. 

Lectures. • 
Delivered at School of Naval Architecture; their utility 

barely commensurate With their cost, 1044, 1045.' 
System of repetlteurS, as u:sed in France" in case of lec

tures, necessary here for foreign students, 1144-1146. 
And would be necessary for English students if 
lectures were extenSIvely used, 1147, 1148. 

On chelDlstry to be delivered in School of Naval Archi
tecture; msufficiency of laboratory course, and incon
vemence of separatIOn of school from College of 
ChemiStry, 'U51, 1152. 

-Marine Engineers. See Naval Architects and lI-Iarine 
Engineers. 

MERRIFIELD, C. W.-cont. 
Mathematics. 

A thorough knowledge of, presupposed at Ecole du 
Genie Maritime, Pans, 1864. 

There should be one central school for teachmg, the 
pupus afterwards to resort to specIal schools of apph
cation, 1O{J5. 

Little speciahty in, as taught at School of Naval Archi
tecture, 1066. Might be rendered more useful to 
more extended class of students, 1068. 

A separate school of, SImply to feed the School of Naval 
Arclutecture, not desirable; If there were many such 
schools a prehminary educatIOn m mathematics and 
general physics would be econoDllcal, 1105. Such in
structlon could not. be practlcally got m the present 
state of education, 1106, 1107. 

Bad J'esult to students in School of Mmes and College 
of Chemistry through not being well grounded m, 
110l:!. 

Application to Government by School of Mmes for chair 
of mathematics, 1109. 

DeSirability of prehDllnary instructlon to students in 
mathematics and general physICS, 1110, 1111. A 
special school necessary for such purpose, 1112, 
1113. 

Exammatlon in, at entrance, would have the effect of 
excludmg students rather than ensuring the knowledge, 
1140. 

There bemg no instructIOn m, in School of Mines, and 
no instruction III chelDlStry in School of Naval Archi
tecture, an interchange of arrangement might be 
pOSSible, 1141-1143. 

Lectures on, only used to supplement text books, 
1150. 

Naval Architects and Marine Engineers. 
The large proportaon of, throughout the country, have 

been brought up in the royal dockyards, 109(1-
1092. 

Receive httle theoretical instructlon in private slup
bmldmg yards, save what they get by private arrange
ment Wlth the chief draughtsman, 1093-1098. 

Puplis of, are frequently Illstructed m sCIence In some 
one college, ,eluefiy Uruverslty or Kmg's College, 
1099-1101. 

Naval Museum. 
No educatIOnal duties connected Wlth office of superin

tendent of; models in, occasIOnally used III School of 
Naval Architecture, 1153,1154. 

Patent Museum. 
Models in, only occasionally used iIi School of Naval 

Arclutecture, 1155. 
Percy, Dr. 

An assistant examiner in School of Naval Architecture, 
1080. 

Physics. See Mathematlcs. 

Portsmouth Dockyard School. See Woolley, Dr. 
Practical Instructton. 

AdVisability of separation of theoretical and practical 
Instructlon, 1065. 1066. 

A course of applied mechanICS and apphed mathematics 
taught m School of Naval ArchItecture, 1076. 

See also Royal School of Naval Architecture. 
Theoretical Instruchon. 

Rankine, Professor, of Glasgow. 
An assistant examiner in School of Naval Arclutecture 
~Q ' 

Reed, Mr. 
Constructor of the Navy, an assistant examiner in School 

of Naval Architecture, 1080. 
Rlpet,teurs. See Lectures. 
Reports. 4"c. 

References to, on School of Naval Architecture in MlDutes 
of SClence and A.rt Department, supplIed. by Wltness, 
page 66. 

Royal School of Mines and College of Chemistry. 
III result to students of, through not being well 

grounded in mathematiCs; apphcatlon to Government 
for a chair of mathematics; a preliDllnary course of 
general study needful to students; a speCIal school 
would be necessary for such purpose, 110S-1ll3. 

Royal School of Naval Architecture. 
Estabhshed about six years ago; no slmuar schools in the 

country at the time; reasons for Its estabhshment 
1023-1028. ' 

Students sent to, from ihe~, 30 in four years' 
small number of private students in, 1029-1032, 1164: 
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MERRIFIELD, C:,W. -Royal Scllo01, <tc.-cont. 
Superiority of Admiralty to prIvate students, 1033, 1034. 
Scholarships and free studentshlps granted at, 1035-

1037. 
EXalmnatlons held at, 1038-1040. 
Course of Instructlon in, might be rendered more useful 

to a more extended class of students, \:.068. In that 
case more competitIOn With other educatIOnal estabhsh
ments would be created, which as yet has not been 
serious, 1069-1071. • 

Inspector-General the official examiner of, 1039. Names 
of hiS assistant exammers, with their subjects, 1078-
1081. 

Instruction in, embraces all deslra.ble bra.nches of know-
ledge, 1042, 1043. • 

Cherrucal1a.boretory attached to, 1048. 
Subjects taught at: pure mathematics, and its special 

applicati<\n to calculations of shIps; applied mechanics 
and apphe,d mathematICS, 1075-1077. 

At present held in temporary bw.ldmgs, which are poor 
and unsatIsfactory, 1082-1086. 

A separate school of mathematIcs not expedient, simply 
to feed the school; if there were several such schools, a 
separate school of mathematICs and physics would be 
economical,1105. 

Is intended to give the theoretical course required to 
supplement the practical course given in dockyards 
to students and apprentices. Little specialty in 
course of 'mstruction to marine engmeers, but no 
attempt made to get mechanical engineers into the 
school, 1118-1122. 

DutIes of vice-principal of, 1156, 1157. 
Career open to persons who pass through, 1158-1160. 
Only one set of students has left after a four years' 

course, 1161, 1162. 
See also Exam~nations. 

Bussell, Mr. Scott. 
Instrumental in establIshing School of Naval Architec

ture, 1028. Assistant examiner 1Il the school, 1080. 
Scholarslnps and Free Stuilentships. 

Granted by School of Naval Architecture, 1035-1037. 
Students' !haries. See Diaries. 
Students ~n Scllo01 of Naval Architecture. 

Number of, sent by Admiralty, and of private students, 
1029-1032,1164. Offorelgn students, 1060. 

Superiority of AdmIralty students to private students, 
1033, 1034,1054, 1055. 

Cost of w:llOle course for each student,,1041, 1123, 1124. 
Employed in dockyards dUrIng the summer, 1049. 
Private students 1Il the school come from all classes, 

1056. 
Fees paid by private and foreign students, 1060-1062. 

Appropriation of those fees, 1130. 
As a rule go lIlto Government servICe and give satisfac

tion; theIr general age on leaving the school, 1134-
1136, 1165. Only morally bound to Government, 
1137. 

One entered Lloyd's Without pennission, and was cen
sured, 1135, 1163. 

TheIr superIorIty due partly to selection and training 
before enterlllg the school, 1166. 

Stur1entship8. See Scholarshlps. 
Theoretical Instruction. 

The want of, m shipbuilding, led to establishment of 
School of Naval ArchItecture, 1028. 

Supplemented, for AdmIralty students, lly practical work 
lR the dockyards, 1049-1053. 

AdVIsability of having a dIvision of theoretical from 
practical instruction, 1065, 1066. 

LIttle theoretical lnstructton Imparted in prIvate estab
hshments; often a matter of prIvate arrangement with 
chief draughtsman, 1093-109S. 

Todhunter's Differential Calculus. 
A text book m School of Naval Architecture, 1148. 

Woolley, Dr. 
Lirruted duration of Portsmouth Dockyard School under, 

1027. 
Instrumental in establishing School of Naval Architec

ture, 1028. Examination in the school held by~ 1038. 

WILLIAMSON, DR, ALEXANDER, F.R.S. (Index of 
hIs Evidence). 

Agricultural Colleges. 
Failure of, such as at Cirencester, all technical schools, 
• 1360, 1361. ~r.,~ 

Apparatus/or Science Purposes. 
Profes~ors should be aSSIsted with, 1229. 

WILLIAMSON, DR. A.-cont. 
Assaying. 

Taught correctly in technical schools, 1297. 
Chemistry. . 

Should. be first. taught pure and experimeutall1; its 
practical application to follow in manufactOrIeS &c 
1172. ' ., 

Meth~d of witness in conducting his classes, 1190-1192. 
InadVlsablhty of whole course of chemIcal technology 

bemg acqUIred by students of apphed science 122()'" 
1221. ' 

Government lI.id to, might be regulated by a proposed 
council of educatIOn, 1245-1251. 

Cirencester. See Agricultural Colleges. 
Cole, Mr. 

Consulted as to Government appointments, 1209. 1210. 
Conege Tests. 

Better than examination tests alone, 1186, 1187; but 
should not take their place, 118S, 1189. 

See also Examznati01lB. 
Competition. 

Free competition among all schools the main element of 
success; no duty of Government to compete with 
eXIstIng estabhshments; Government institutions m
consIstent With true competItion, therefore injurious 
1175-1177, 1196, 1214. ' 

All institutlons should be on the same footmg and 
public utlhty the sole object, 1253-1259. No ~nfall 
competition would then result, 1306-1313. 

Council of Education. 
On the suppOSItIOn there were such, its duties, constitu

tion, and duration, 1232--1238, 1244. 
Members of, might be judges how far State aid should 

be given for scientIfic researches or grants to chairs 
1245-1251, 1272, 1273. ' 

Council of Scientific Adcice. 
To aId Government; how to be constituted, 1271, 1272 

1388-1390. • 
Cramming. 

Tendency of examination tests to produce cramming. 
1187a. • 

Elementary Schools. 
DeSirability of teaching elementary science in primary 

schools, 1199-1203. 
Examinati01lB. 

Undue value attached to eXamlRatlOn tests; would do 
more good if better apphed; not always the best 
man succeeds in; partlallty may be shown in, 1186-
1189,1320. 

In any system of examination there will be fallures; 
publicity necessary, 1267. 

How to remedy some of the evils of, 1317. 131S, 1374. 
Fees. 

Science teachers should be neIther solely dependent on 
nor altogether independent of fees, 1229. 

.France. 
Fwlure of French system in professing to teach industrial 

applications of SCIence in schools, 1173. 
Government BJd to science in, 1182. 
The French system of endowments for support of science 

teachers undeSirable, 1229. 

Freiberg School of Mines. 
PractIcal and theoretical teaching at, 1341-1343, 1345. 
Its dlstmctive excellence maluly practical, 1377, 1378. 

Germany. 
Fault and fallure of German system in professing to 

teach industrial applicatlons of science in schooIs, 
1173. 

Government aid to science in. 1182, 1314-1316. 
State aId to science in Germany does not interfere with 

independence of governing bodirs of uninnitles, 1194, 
1314--1316. 

System of « Prlvat-docenten," or junior professors, in; 
more du:ect contact of professors and students in, than 
in England, 1268-1276. 

GOIJernment. 
Royal Society properly eonsulted by, on scientific sub

jects. Other persons. Mr. Cole. for instance, also 
apphed to, 1209, 1210, 1212. • 

See also Council of Education. Council of Scientific 
Adllice. 

Gooernment Grant lund. • 
SatIsfactory working of; mignt be well extended, 1284-

1291,1391. 
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WILLIAMSON, DR. A.-cont. 
Government Grants in aid of Science. 

Importance of neutrality In application of Government 
&ld to science, which should not compete With existmg 
institutions, 1175-1177, 1193. 

State aid should be given gradua.ll,., and according to 
improved knowledge, 1178-1180. 

Might found scholarships m schools attended b,. poor, 
and prOVIde apparatus, &c. m higher branches; 
bmitatIon of usefulness in English colleges for want 
of State aid, 1181, 1182. 

Advantage of officw sanction to teachmg of science, 
1183. 

Government encouragement should not take shape of 
political appolDtments, but should increase means of 
usefulness m SCience, 1184, 1185. Might be apphed to 
institutions not at present recognized, 1189. 

State aid in Germany does not mterfere With indepen
dence of governmg bodies of uDiversitles, 1194. 

State aid in shape of Government educationalmstltutions 
inconSistent with true competition, 1196, 1197,1214. 

Better results if applied to private institutIOns, 1198. 
Manner In whICh and conditIOns on which Government 

aid should be applied, 1229-1232. 
ExplanatIOn of statement that Government should not 

aid an,. one theory; general prmciples to be considered, 
1239-1241. 

Might be regulaten b,. a proposed council of education, 
1245-1251. 

Special &ld IS granted to Government schools, rendering 
competition With colleges, &c. unequal, 1252-1259. 

With State aid, a system of inspection may fairly be 
imposed, 1260--1266. 

Professors and efficient schools should receive State aid, 
1283,1323-1329. 

On principle, State should not interfere in science teach
ing, 1305. 

State aid should be applied as impartia.lly to private 
bodies as to public, 1306-1313. 

German system of State aid, 1314-1316. 
Incomes of sCience teachers not suffiCient from private 

sources; State aid should be given for salary or 
endowment, not as payment by results, 1330--1337. 

Should be applied as incentives to origmal research and 
skill in teachmg, 1364-1373. 

Advantage of State aid on the contlDent; might be 
applied in England to mcomes or allowances mold 
age for professors, 1380--1383. 

General prlDClples as to apphcation of State aid to 
teachers of SCience, 1384, 1385, 1398. 

Even were private endowments suffiCient, importance of 
Government &ld should be acknowledged, 1402. 

Inspection. 
Inspection might be imposed on institutions receiving 

State &ld, 1260--1266. . 
Suggestions as to application of a s,.stem of, 1386, 1387. 

Laboratory (Chemical). 
Report as to buildmg of, at South Kensington, without 

sCientific adVice, 1211, 1213. 
Should be kept in reserve t1ll proposed councll of educa

tioDJdetermme npon it, 1242-1244. 
Laboratories (!fetallurgical). 

Stud,.m, best made m the works themselves; deficiency 
of present modes of anal,.sis in man,., 1222-1224. 

At present only imitations of practice, not practice itself, 
1346-1352. . 

London UniverStty. 
Sptem of exammBrS at. good. 1318. 

lIfedical Schools. 
Not technical schools, in witness's acceptation of the 

term, 1293-1296. 
!fining. 

Advantage in learning mining of preparatory training 
in general science, 1198. Actual practice m a Dllne 
essential, 1215, 1216. 

Minister of Education. 
One antiCipated, 1390. 

National Schools. 
National education nnsatisfactory which does not include 

elementary science, 1199-1203. 
Normal Schools. 

So-ca.lled normal schools are a fa.llacy, 1276. 
Original Research. 

State aid might be apphed as incentive to, 1364-1373, 
1398. 

Ongmators are often teachers. in shape, of lect1ll'ers, 
1399. 

Owens College. 
SallU'les to professors in, 1401. 

WILLIAMSON, DR. A.-cont. 
Practical Instruction. 

The most e1fectual; best given by Itself; theory may 
accompany It, 1279, 1280, 1343. 

As given in metallurgical laboratories, only an IDiltation 
of practice, 1346-1351. 

Privat-docentei. 
S,.stem of, in Germany, 1268. 

Public Schools. 
The introduction of science teaching in, desirable, even as 

an adjunct to hterature, 1204-1208. 
Regius Professorships. 

Need not be abolished, but tbeir endowment gives an 
advantage over others unendowed, 1301-1305. 

Rlpetiteurs. 
~ystem of, in France, 1268. 

.. Responsible Reports." 
Meaning of, as apphed to UDlversitr. College system of 

filling up vacant chaIrs; deSirability of applymg the 
system to Government appointments, 1193. 

Royal School qf lIbnes. 
Dlll'erent in practICe from what it professes to be; as a 

school of mines does 'not justify Its existence; IS rea.llJ' 
a school of SCience, and as such does good work, 1197, 
1198. 

Royal Society. 
Sometimes consulted by Government on scientific sub

jects, 1209, 1212. 
Government grant fund adminIStered by, with good effect, 

1284-1289, 1391. 
Science Instruction. 

Inexpediency of teaching elementary sCience with a view 
to specmc apphcatlons, 1172. Applied to industrial 
pursuits, cannot be well taught m schools and colleges, 
as mstanced In the French and German schools, 1I 73. 

Importance of an earnest example in; general want of 
sympathy With, m England; advantage of, even m a. 
pecuDlary pOint of VIew, 1174. 

Suggestions as to the duty of Government With regard 
to, 1175-1177. 

NecesSity of Government aid in teaching higher branches; 
great aid given to, in Germany and France; liDllta1aon 
of usefulness in England for want of such &ld, 1182-
1185. 

ExammatIon tests of, not always correct; rea.lly good 
teaching not produced by exammations, 1186-1188. 

Manner m which Government aId Dllght be appbed to, 
in mstItutions not at present recogwzed, 1189. 

NecesSity and advantage of tutors under professors in 
conductlDg large classe!l, 1190--1192. 

Should be inclnded in any system of national education, 
1199-1203. 

Should be added to study of literature in public schools, 
1204-1208. 

Room for special teaching between scientific instruction 
and Its practIcal applICatIOn, 1217-1219. 

A student of apphed chemistry need not go through 
whole course of chemical technology, 1220--1221. 

Errors of continental practice in teachlDg applications at 
first, mstead of theory, 1225. 

A student not so liable to learn bad practice in works 118 
in school, 1226. Theory should be IIDplanted before 
practical apphcation, 1227,1228. 

ASSIStance of tutors ill teaching science more general on 
the contment than ill England; .. Repetlteurs" in 
France, .. Prjvat-docenten " ill Germany, 126S-1270. 

State &ld should be apphed as incentive to skill in, 1364--
1373. And in shape of suggestIOns as to results of 
expenence,1376. • 

Professors should not be subject to necessity of extra
neous work for income, 1379, 1381-1383. 

Science Schools. 
Futihty o( attempting to teach the industrial applications 

of SCience 1D schools and colleges, 1173.-
LimItation of usefulness of colleges in England for want 

of Government aid m providmg apparatus, &c., 1182. 
The School of Mines 18 rea.lly a school of /Science, and as 

such does much good, 1197, 1198. 
Error of some contmental schools in teaching applicatIOn 

of sCience before theory, 1225. 
Objection to establIshment b,. Government of technical 

schools in oPPOSitIOn to science schools, 1338. 
Science Students. 

Not so valuable in manufactories as expected, from want 
of proper earl,. tr&1Ding, lID. 

Former custom of contInel!liBJ. ~ns to send students 
to this country to learn science, 1227, 1228. 

4X4 
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WILLIAMSON, DR. A-cont. 
Sc.-nce Teachers. 

"Gnfavourable posltwn of, m England, for domg theIr 
duty to ;tudents, 1174. 

NecessIty and utIlIty of mtended sCience teachers actmg 
as tutors m large sCience classes, 1190-1192. 

Should not be depcndent Oll, nor mdep,nilent of, fees, 
a small salary should bp gIVen, pOSItIOn should offer 
d reasonable career, 1229 Apparatus and assIstants 
for, should be supplied by the State, 122!J, 12.30. 

How they are to be developed, cXlstmg resources should 
be more utilized, theory and practICe should be 
combmed, 1276-1280 

The tramm!! of, should be superadded to schools 
generally, 1322 

LImIted sources of mcomc for; necessIty of State aId 
1330-1334. 

General prmclples as to applIcatlOn of Government ald 
to, 1384, 1385, 1398. 

Orlgmators m research are often lecturers, 1399 
Men trammg for, at Ulllverstty College, 1392-1394 
No room m hIgher colleges fur trammg, for elementary 

schools, ] 395 
How tram ed, 1396, 1397 

Scte'ntljic Admce 
Method III whICh sClenhfic adVIce IS sought by Govern

ment, 1209, lInO, 1212. 
A large laboratory to be blllit by Government, WIthout 

sClentlfic adVIce, 1211, 1212. 
Generally gIven to Government through Royal CommIS

SIOns; should be by a counCIl, publIcly, and after 
dIScussion, 1195, 1232-1238, 1271-127.1, 1388-13!JO. 

Society of Arts 
Report of Commlttee on Techlllcal EducatIOn m con

neXlOn WIth, 1 eferred to, as to study of pure sCience 
bemg the groundwork of techmcal educatIOn, 1274-
1276 

Technwal Educatwn, Cornmzttee on. See Society of Arts. 
Techmcal Schools. 

ObjectIOns to, 1292-1300. 
Assaymg correctly taught Ill, 1297. 
ObjectIOn to estab" :,m~nt of, by Government, III op

pOSItIOn to SCIence or trade schools, 1338, 1376. 
ObjectIOns to, generally, 1344-1352. FaIlure of agrI

cultural colleges as techlllcal schools, 1360, 1361 

Theorettcal Instructwn. 
Best gIVen by Itself, preparatory to apphcatlDn m 

practIce, 1343. 
Unzversdy College. 

Students brought to, to be taught chemIStry applIcable 
to specIfied purpose, 1172. 

Instance m Its laboratory of the uncel tam value of 
exammatlOn tests, 1187a 

Cldsses !n, under profcssor and tutors; advantage of the 
arrangement to both tatms and class, 1192 

Its procedure, as to fillmg up vacant chaIrs m the 
college, 1196 

No adequate means m, of remuneratmg tutors for 
mstructmg how to teach, 1282 

SCIence teachers m trammg at, 1392-1394. 
Endowments Ill, 1400. 

lVoolwzch 
StudIes at, are chiefly pure sCIence; hut sCIence applJed 

to war IS taught to some extent, 1339, 1340, 1353-
1.159 

JENKIN, PROFESSOR FLEEMING, F.R.S (Inde" of his 
EVIdence.) 

Age of SC'tence Studeflts. 
Boys of 13 or J4 may be made good draughtsmen. and 

can learn chemIstry, geometry, and elementary physICS. 
Instances at the Ecole Chaptal, 1664, 1729 

SuffiCIent prehmmary scientIfic educatIOn can be obtameu 
before 18 years, 1740,1741 

App'l'entweshzp ()f Engineers. 
PractICe preVails III England, not on the contment, 1580. 
ObjectIOns to colleges m heu of apprenticeshIp, 1584, 

Hm,1604. 
ApplIed engmeermg taught to apprentICes durmg 

appr,entJceshlp, 1687-1692. 
Artzzans 

N .,ed of mecha11lcal drawmg felt by ariJzans; classes 
oflgmated by them, 1615 

"\VatfInstltutlOn for, m Edmburgh, produces adIDIrable 
results, 1630, 1633-1644 

Teachmg of manage~re ImpOl'tant than workmen; 
prodllcmg pow~rt!rans httle mcreased by smentmc 
teachmg, 1701-1707, 1784. 

JENKIN. PROF -Artzzans -cont 

More contmental artl7dns can draw than EnglIsh, 1704-
1706 

Onlv artlZans who come voluntanty can be taught 
sClCnce, 1707 

Better educatIOn for, deSIrable, whICh would mcrease 
chances of mventlOn, 1784-1787. 

Art SchooZ. 
Mechamcal drawlllg should be taught 1l1, as a separate 

branch, 1(;20-1629. 

B,rm,ngham 
InstItutIOn hke Owens College wanted m, 1667-1669. 

Bradford 
SImIlar mstltutlOn to Owens Collcge wanted m, 1775. 

Chatrs of Sczence. 
Government should endow chaIrs of engmeel'mg, &0, 

condItIOnally, on chalrs bemg successful; more dre 
reqUIred, 1604, 1646, 1609, 1670, 1772, 1773, li7g. 

In Edmburgh UlllversIty, are endowed by the State; 
conSIderable salanes attached to 80lI'e, 1645-1647, 
1650, 1651 

Chtldren. 
CapaCIty for learnmg sCIence of boys of 13 or 14 years, 

1()64, 1729 
Some show aptItude for lIterary, others for SCIentIfic 

trallung, 1736 

Colleges of Scwrt£'e 
ObjectIOn to estabhshment of colleges for engll1eers. m 

heu of apprentIceshIp, 1584, 1601, 1604, 1756-1760, 
1767. 

SpeCial colleges for engll1eels on the contment, do not 
turn out such good men as English system, 1580, 
15!J4. 

ObjectIOn to State engmeerll1g college for Indian officers, 
and" Government sCIence," 1767, 1 i68 

Compet,(zve Emamtn::ttwns 
ObJectwTls to, 1585,1659,1662, 1747, 1750. 

Conhnent 
Lmear drawmg more taught than freehand on the contI-

nent, 1615 Contmental workmen can draw better 
than Engllsh, 1704-1706 

CompetItion of contmental WIth English engmeers, 1693-
Wi5 

AllUSIOns to contmental polytechlllc schools, 1584, 1673-
1677, 1755. 

Counctl qf Sczenbfic AdVICe. 
DeSIrable to aId Government by; how councIl mIght he 

formed; difficultIes respectlOg responsIble reports, J 
1658-1661, 1761-1764. 

Directory (Sctence and Art) 
Inadequacy of, \\lth respect to mechamcal drawmg, 1616. 
RegulatIOns as to bUlldmg grants, appro, al of thIS, 

1641. 

Drawwg (Mechamcal). 
England behmd Ill, mstructlOn wanted, whICh should 

not be glve.I by a teacher of freehand, 1615-1629. 
More accuracy of observatIon Illculcatetl by mechamcal 

than by freehand drawmg, 1619 
Should be taught as a separate branch mart scbools, 

1620-1629 
Better un the contment than m England, 1615, 1704-

1706 
Advantage of, to operatIVes m textIle manufactures, 1787. 

D'l'awtllg Teachers. 
Same teacher should not mstruct m both freehand dTld 

mechamcal drawmg, 1629 
Ecole des Arts et Metzers. 

ApprOXImatIOn to the workshop at, 1759. 

Edwb1trgh. 

SCIentIfic mstructlOn m, promoted by U rSlty, Watt 
Absurd teachmg of mechamcal drawmg 1~615' 1618. 

InstJtutlOn for workmg men, School rts, and 
Museum of SCIence and Art, 1630-1656. 

Not room for another umverslty m, 1667 

Edtnburgh Umverstty. 
Spends 3,0001 a year on sCIence teachmg, 1~ 
ProfessorshIps m, endowed by the State; c crable 

saldrles attached to Borne; unIversIty ratr ,,1 poorly 
endowed, 1645, 1647, 1650, 1651. 

Many students m, entrance exammation deSIrable, 11:47, 
1648, 1654, 1655, 1714-1721 Number, &c. attend
mg wItness's courses, 1710-1712. 

InstItutIOns SImIlar to, wanted III BIrmingham, &c., 
1667-1669. 
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JENKIN, PRoF.-cont. 
Education. 

Of engineers, English and foreign, and medical men, 
1580-1582. 1739-1741, 1748-1750, 1756. 

Education of engineers bad; objectIOn to training colleges 
in heu of apprenticeship, 1584, 1601, 1604. 

Of telegraph officers very deficient, 1585-1588, 1604-
1612. 

Difficulty of giving grants for education of people who 
call and do pay, 1727, 17:28. 

Elementary Education. 
Approval of system of payment on results for, 1615. 
Capacity of boys for sCience at 13 or 14 years, 1664, 1729. 
Second-gra,le schools bad In Scotland as regards SCience, 

165&-1658. 
Endowments. 

Approval of proposal of School CommiSSIOn to apply 
certain endowments to sCience schools, 1734. 

See Cha&rs of Science. 

Engineenng. 
Tendency t~ extravagant expenditure on, in France, 

1598-1600. 
Government could aid, by endowment of chairs; also by 

payment on results (but not on present prInCiple), 
J604, 1613, 1615. 

See Colleges of Science. 
Engineers. 

Different system of educating, abroad; combination of 
English and forclgn system desirable, 1580-1582. 

Enghsh pupils preferablc for work, 1581, 1594, 1595, 
1597. 

Profession of, is becoming more complex, 1583. 
Objection to colleges for, In heu of apprenticeship, 1584-

1601, 1604. 
Good prelIminary theoretical education not required of, 

1589,1602. 
System ofpupiIage very remunerative to, 1601. 
Government must provide higher instruction for, 1603, 

1604. 
Objection oJ witness to his pupils being examined by any 

but himself, 1613. 
Entrance examinatIOn deSirable for engIneering stu

dents; also for medical men, &c., 1647, 1648, 1654, 
1655, Ij14-1721, 1737-1731). 

Indian examinatIOn for, objected to; e.pproval of Carls
ruhe system, 1662. 

Should not be selected ready-made, but should be sent 
to the fiTst engineers for practlCal instruction, 1663, 
1664, 1671, 1672. 

Should come for instructIOn, after having been in contact 
With real work, 1681. 

Apphed engineering not to be taught to apprentices tIll 
towards close of apprenticeship, 1687-1692. 

ElFort must be made by our engmeers to keep ahead of 
those of the continent, 1693-1695. 

Witness's students In Edmburgh UniverSity are all 
training for, 1711-1713. Tbey might get preliminary 
training anywhere, 1722-1724. 

SimIlar tramin,:r to that of engineers'required bymedlcal 
students, 1739-1741. 

Prehmiuary SCientific education may be attained by 
before 18 years,' 1741. Should ultimately pass through 
technical courses, 1742-1744. 

England. 
English engineers preferable to foreign, 1581, 1594, 

1595, 1597. 
Mechamcal draWing on the continent far better than in 

England, 1615-1629, 1704-1706. 
Competition of engineer, on the continent With those 

of England, 1693-1695. 
Foreigners. 

English engineers preferable to, 1581, 1594, 1595, 1597. 
France. 

Tendency to extravagant engilleermg in, 1598-1600. 
'Vorkmen in, are well Instructed in linear draWing, 

1615, 170j. 
Objection to." Government sCience" In, 1767. 

Germany. 
Bette!' engmeers are turned out In Brltam than in 

German polytechmc schools, 1584. 
'Workmen In, better Instructed In hnear drawing than 

artlzans here, 1615, 1707. 
Government. 
r:~meer officers, &c. under. deficient in sCience educa

tlOn; suggestIOns for remedying this, 1585-1588, 
1604-16i2. 

To enforce prehmlnary examination in Edinburgh Uni
verSity, Government assistance necessa.ry, 1654,1655. 
26060. 

JENKIN, PROF.-Gooernmenf.-cont. 
Desirability of aiding, by an elected council of scientifie 

adVice, 1658-1661. 
Indian appointments of; disapproval of examinations for, 

1662. 
Might establish science schools, but they should after

wards be ~vered from the State, 1768. 
Government Grants in aid of Science. 

NecesSity for, in respect to .endowment of chairs of 
engineermg, 1603, 1604. MIght be given as payment 
by results (but not results of exammatlOn), 1613. 

Same system of grant not applicable to both elementary 
and higher education, 1615. 

Government should furnISh rooms, apparatus, &c., for 
teachmg mechanical drawing, 1620. 

Professorships lD Edmburgh Umversity are endowed by 
the State; number should be increased, 1645-1647, 
1676. 

ObjectIOn to State college and" Government sCience," 
1767-l7i3. 

Additional sCIence instItutions are required, for which 
State aid will be essential, 1666-1669. 

Difficulty of, givmg grants for educatIOn of classes who 
can and do pay, 1727,1728. 

Should be applied In teaching managers, rather than 
workmen, 1699-1707. 

Ind&a. 
Government appointments in; disapproval of the en

glneermg examinations for, 1662. 
PractIcally educated engineers essential for, 1663, 1664. 
ObjectIOn to Government engmeerIng college for, 1765-

1768. • 
Lectures. 

On telegraphy, should be instituted in several parts of 
the Jungdom, 1591-1593. 

LIterature. 
Science will afford as good culture as ClasSICS, 1734. 
Should l,e blended, in teaching, WIth science, 1736. 

Machinery. 
Knowledge of, necessary for teacher of mechanical draw

lng, 1629. 
Managers. 

More Imllortant to educate managers than workmen, 
1701-1707,1784. 

Manchester. 
Advantage of its positIOn With regard to scientific in

structIOn, 1778. 
MathematiC&ans. 

Contrasted With phYSICists m respect to origma re
search, 1666, 1667. 

Mechanical Drawing. See Drawing (Mechanical). 

Mechamcs' Institutes. 
Fault m, a want of long courses of lectures, 1640. 

Medical Schools. 
Not a place where a man IS taught to be able to learn his 

bUSiness, 1755, 1756. 
Medlcnl Students. 

Preliminary SCientific examination desirable for, and 
Similar tralninj! to engmeers, 1739-1741. 

Might obtam suffiCient prelImmary SCIentific education 
before 18 years, 1741. 

:r-;o objectIOn to a pass exammatlon for, 1748-1750. 
Museum of Science and Art, Edinburgh. 

Largely attended; lectures given In; no examination, 
1630-1632. 

Newcasrte. 
InstitutIOn lIke Owens College wanted in, 1667-1669. 

Original Research. 
Will be promoted by improving profeSSion of scientific 

man; mIght be remunera~d by proposed counCil of 
ad Vice, 1665-1667. ' 

Owens College. 
InstItutIons lIke, requlfed in Blrmmgham, &c., 1667-

1669, 1775. 
SpeclSl chairs of mming, &0., should be superadded to, 

1779-1782. 
Would be SIded by secondary schools, giving mstruc

tlOn m SCience, 1782 
Payment on Rcs.llts. 

Government mIght aS5ist in educatIOn of engineers by, 
but not on mere results of exammatlOn, 1613. 

System of, more approprIate to elementary than to higher 
educatIOn, 1615. 

Phys&cists. 
Contrasted With mathema~ respect to ori!rlnal 

research, 1666, 1667. " 
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JENKIN, PRoF.-cont. 
Polytechnic Schools. 

Good class of, in Germany, &c.; but better men are 
turned out under English system, 1584,1755. 

Reaction in, against tellfhing mechanical arts, 1673-
1676. 

Practical Instruction. 
English engineers preferable to continental in respect to 

practical work, 1581, 1594,1597. 
Students who learn are those who have been previously 

in contact with work, 1596. 
Witness's assistants contrasted with Chatham students, 

respectmg theory and practIce, 1604-1612. 
Theoretical instruction (as in continental polytechnic 

schools) should precede practICal, 1676-1682, 1687. 
Professorsh~. See Chairs of Science. 
Railways. 

Competition with German engineers respecting railways 
in eastern Europe, 1695. 

Responsible Reports. See Council of Scientific Advice. 
Schools' Inquiry Commission. 

Allusion to, respectmg grammar schools, 1726. 
Approval of proposal of, to apply certain endowments to 

science Bcliools, 1734. 
Science. 

Without theoretical knowledge of science eminence has 
been attained by engmeers, but will not be in the 
fut'lll'e, 1583. 

,Bp.d, teachmg of, in Scotch elementary schools, 1656-
1658.' 

Additional institutIOns for, required, in Blrminghp.m, 
Newcastle, &c.; State ald will be essential, 1666-1669. 

Should be learned as theory, practice, and application of 
theory to practice, 1673-1679, 1682, 1776, 1777. 

Rapid increase of science instruction might result from 
good teachers, 1730, 1731. 

WIll afford as good culture as classics, 1734. 
Should be blended, in teaching, with literature, 1735. 

'Aptitude of some children for; of others for literature, 
1736. 

Objection to" Government science," 1767. 

Science and Art Department. 
System of, does a great deal, and should be extended, 

1615. ' 
lnefficient teachmg under, of mechanical drawing, 1615-

1629. 
Increase of candidates under, not a reason why teaching 

should be unsound, 1708,1709, 1732,1733. 
See Directory (Science and Art). 

Science Examinations. 
For telegrauh officers, 1585, 1586. 
Should be. trict, but not strICter for larger number of 

candidates, 1708, 1709, 1732, 1733. 
Preliminary science examination deSirable for students of 

engineermg, and for all scientIDc professions, 1647, 
1648, 16u4, 1655, 1714-17~, 1737-1739. 

Dlsapprova of the exammation for Indian appointments; 
approval of Carlsruhe system, 1662. 

Pass exammatioJis (not competitive) desirable, 1747-
1751. 

S eience Schools. 
Like Owens College and Edmburgh University, wa.nted 

m Birmmgham, Newcastle, &c., 1667-1669, 1775. 
Want of, about the country; dIfficult for Government to 

ald them, 1725-1728. 
Approval of proposal of School Commission to apply 

certain endowments to, 1734. 
Separate science school's deSirable, 1734, 1735. 
Government mIght establish, and leave them to other 

management, 1768, 1772. 
Graded science schools would increase success of such 

lDstltutions as Owens College, 1782. 
Science Students. 

PrellmlDary science examination deSirable for students of 
all scientdic profeSSIOns, 1647, 1648,1654, 1655, 1714-
1721, 1737-1739. ' 

See Engineers. Science and Art Department. 
Science Teachers. ' 

Should be well paid, 1652. 
With competent teachers, there might be a rapid increase 

in scientific lDstructlOn, 1731. 
See Chazrs of Science. 

Scotland. ' 
Bad teachmg 'cf science in elelllentary schools of, 165&-

1658 \ __ a' 
Room l~, fo1' fre~~ c1fa'lrs, lftit not a fifth university', 1772. 

See Edinburg'\. 

JENKIN, PRoF.-cont. 
Secondary Schools. 

Scotch second-grade schools bad, as respects teaching of 
SCience, J658. 

Would promote success of institutions like Owens Col
lege, &c., 1782. 

Technical Instruction. 
Techmcal classes wanted for students of telegraphy, &c., 

all over the country, 15~5. 1603. 
Should follow pure science, 1666-1682. 
Desirable in the universities, 1743-1746. 
No objection to technical education-properly understood, 

1752-1754. ' 
Given to engineers' apprentices during apprenticeship, 

1687-1692. 
Techrucal schools not desirable, but technical courses in 

uDlversil,ies, 1773. 
Telegraphy. 

Necessity for action with respect to; present officers 
ineffiCient; proposed course of instruction in, 1585-
1588, ]604-1612, 1696, 1697. 

Lectures on, ought to be instituted in seve~ parts of the 
kingdom, 1591-1593. 

IneffiCiency of officers sent out for, 1696, 1697. 
Students of, at Chatham; their deficiency in practical 

knowledge, 1604-1612. 
Theoretical Instruction. 

Continental engineering students superior to Enghsh in 
theoretical knowledge, 1581, 1589, 1590, 1602. 

;Engmeers have become eminent Without theoretical 
knowledge; difficult In future, 1583. 

Theory not the foundation of practIce, 1604-1612. 
Theoretical instruction should precede practical, 1676-

1682,1687. 
No amount of practice can qualIfy without theoretical 

instruction, 1696. , 
U niversitzes. 

Technical instruction desirable in, 1743-1746. 
University of Edinburgh. See Edznburgh University. 
Watt Instztution, Edinburgh. 

For artizans; produces good results with small means, 
1630,1633-1644. 

Workshops. 
PractICe in workshop should follow study of theory, 1678, 

1776, 1777, 1783. 
Tendency in, to subdivide labour, a ground for specia. 

courses of mstructlon, 1684-1686. 
Approximation to, at Ecole des Arts et Metiers, 1759. 

RICHARDSON, WILLIAM, ESQ, (Index of hiB EVI

dence.) 

Ai:c-la-Chapelle. 
Admirable polytechnic 'school at, created by subscrIp

tIOns and Government aid, 1836-1841, 
Art School in Oldham. 
. Subjects taught therem, 1801, 1802. Art school the 

best place to learn technical drawing, 1896. 
Algebra. See Mathematics. 
Artizans. 

Advantages of the schools in Oldham to artizans, 1806, 
1808, 1809. Expedients for making the schools more 
attractive, 1814. 

Character of artizans sent to India, 1830, 1831. 
A l'ough class; difficulty of getting them to attend 

science classes, ] 878. 
Some are teachers of sCience classes in the Oldham 

dlstnct, 1904. 
Some from Oldham frequent Owens College, 1934. 

Arlizans (Foreign). 
Employment of, previous to establishment of the Oldham 

schools, 1826, 1842. 
Augsburg. 

MIll managers' club at Augsbv.rg ;'improvements publicly 
discussed there, 1848. 

Chemistry. 
Endeavours to establish a chemistry class at Oldham, 

1802,1910. 
·Children. ' 

Those intended for manual labour should be put to it 
early, 1809, 1851, 1878, 1881, 1889. 

Are exhausted by night examinations, 1814. 
Artizan boys cannot study much geometry without 

encouragement, 1815. 
, School subscnlltlons paId for, 1833, 1870. 

Long hours of employment of, formerly, 1882. 
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RICHARDSON, W., Esq.-Children-cont. 

If kept at school too long, have a distaste for manual 
labour, ISS9. 

Ten per cent. of children would repay trouble spent on 
teaching, 1916-1919. 

Promotion of, should depend on their assiduity in sCience 
schools,ISI8-IS20. Which would be to interest of 
employers, IS21, IS22. 

Classification of Trades. 
Advantage of, IS52. 

Cramming. 
Former prevalence of, under Department; overcome by a 

teacher of good personal character, 1903. 
Drawing. 

Taught at Art school in Oldham; numbers attending 
the classes, 1802, IS03, 1920. 

Advantage to artlzans in bemg able to draw, IS2S, IS90-
IS93. 

Instances of, in letters from Mr. Nasmyth of Patricroft, 
IS94. 

Best learnt in Art school, lS96. 
Should be enforced as a study, 192]-1923. 

Elementary Education. 
Opinion of masters of Oldham schools as to serious 

want of sound elementary education by artl7;ans, IS06, 
11:109. 

Imperfect state of, in Oldham, ISS7, ]SSS. 
Elemr!Tttary Schoo;'s. 

In Oldham, 1795, 1799, IS00, IS07. 
Rudiments of mathematics and Euclid should be taught 

in, IS06, IS07. 
Sound elementary instruction should be imparted in, 

IS97. 
Elementary Science. 

Opmlons of masters of schools in Oldham as tq pro
gress and advantage of, and as t9 the best method 
of mtroducing it mto the schools, lS06-1S0S, ISlO, 
lS19. 

Advantage of instruction in, shown by superiority of 
foreign artlzans, 1842-1S48. 

Encouragement should be afl.'orded to students in, IS99-
1901. 

Advantage of a knowledge of, to a workman, 1919. 
Evening Classes. 

Boys devoted to manual labour have strength to attend 
evemng classes, lSS1-]SS6. 

Science teacher of, In Oldham, is occupied all day in 
prepanng subjects, 1906-1911. 

Euclid. See Mathematics. 
Ea:aminations. 

Complaint of severity of; should be accompanied by 
pnzes, IS14-ISI6. 

Payments to teachers on results of, 1902. 
Fees. 

Paid in Oldham science schools, IS60. 
Foreign Artizans. See Artizans (Foreign). 

Foreign Machinery. See Machine'!'Y' 

Free Schools. 
Free schools in Oldham instituted by Mr. Platt, 1825. 
A system of, advocated, IS71, IS74, 1930, 1931. 

India. 
Character of artizans sent to, IS30, IS31. 

Lyceum. 
At Oldham, schools in connexion With; how managed; 

subjects taught at; 1795-1799, IS02, 1912-1914. • 
See also Science Schools. 

Machinery. 
Machme draWing taught at Oldham science school, 

IS02. 
Advantage to artizans in being able to draw machinery, 

IS09, IS27, IS2S, 1892-IS94. 
Improving character of foreign machinery, 1845-IS4S. 
The study of, bi artlzans, should not be pushed too far ; 

deslrablhty 0 classification of trades, IS52. 
lIfanual Labour. \ 

Persons intended for, should begin early, 1809, 1851, 
IS74, 1889, IS96. 

No hmdrance to attendance at evenmg classes, ISS1-
ISg6. 

lIfathematics. 
The rudlIDents of Euclid, algebra, and trigonometry 

should be taught in elementary schools; mathematies 
and Euchd taught in Oldham science school, 1806, 
IS07. Some private pupils in, 1908. 

RI~HARDSON, W., Esq.-cont. 
Metallurgical Teaching. 

Few artizans likely to take up, IS7S. 
DeSirability of early knowledge of, IS80. 

Mill Managers' Club at Augsburg. 
Witness's Visit to, IS48. 

Nasmyth, Mr., ~f Patrieroft. ~ 
Instance of advantage m possessmg a power of mechaDl

cal drawing, IS94. 
Oldham. 

EducatIOnal institutions in, 1795, 1887, 1912-1914. 
Supervision of the schools, IS17, IS33. 

Endl'avours to establish a chemistry class at, lS02, 
1910. 

Some artizans at, go to Owens College, Manchester, 
1934. 

Owens College, Manchester. 
AdditIOnal schools like, should be estabhshed, 1932, 

1933. 
Some artizans from Oldham attend, 1904. 

Payments by Results. 
In Oldham schools, 1902. 

Per-centaqe. 
Of boys m Oldham schools who repay the trouble be

stowed upon them, 1916-1919. 
Platt, Mr. 

Salary of master of science school first paid by, IS04. 
SCience schools In Oldham built and presented to the 
town by, IS25. 

Manufacture of Iron for his own works undertaken by, 
IS57-lS79. 

Polytechnic School. See Aia:-la-Chapelle. 

PractlcaZ Instructlon. 
Desirability of early practical science teaching, IS24, 

IS51. 
Advantage of practice over theory, 1852, IS53. 

Prizes. 
Needed as encouragement in elementary science schools, 

1809, 1810, IS15, IS16, IS99. Should 'proceed from 
local sources, 1900, 1901. 

Rankme, P,·ofessor. 
SCience teacher m Oldham schools recommended by. 

IS04--1903. 
Reports. 

Of masters of Oldham schools, as to progress of students 
in, and advantages and defiCienCies of the schools. 
1806, lS0S, ISlO, IS14. 

Salarie,. 
Of science teachers in Oldham, IS04, IS13, 1862, IS64-

IS66, 1928, 1929. 
SchooZ Fees. 

Paid by masters for those unable to pay for themselves; 
no demoralismg effect therefrom, IS33, IS70, 1930, 
1931. 

Schools in Oldham. 
Number and character of, 1795. 

See also Art School. Free Schools. Lyceum. 
SCIence Schools. 

Science Schools. 
Subjects tlrught in, in Oldham, IS02. 
Reports of masters of, as to class of students, increased 

efficiency of schools, &c., IS01),..181O, IS14. 
Boys In first stages in, want encouragement, ISI5. 
Better superviSIOn of, needed; of interest to both em-

ployers and students, IS17-1S22, IS33,1901. 
Advantage of, to masters and men, IS24. 
Admirable polytechniC school at Aix.la-Chapelle, IS36. 
Fees paid In Oldham, IS60. 
Salanes in, see Salaries. 
Subscnptlons paid for boys unable to pay, IS33, 

IS70. 
Mmor science schools in neighbourhood of Oldham, 

small, but useful, 1904, 1905. 
Have been established in Oldham about seven years, 

1823,1927. 
Of higher grade, should be established in all large towns, 

1932,1933. 
Science Teachers. 

Science teacher at Oldham rf;lcommended by Prof. 
Rankine, IS04, 1903. 

Suggestions as to mode of making them more effiCient, 
IS09, ISlO. , 

In Oldham, have no other occupation, 1811, ISI2. Their I 
salaries, see Salaries. 

Their suggestions as to m~Pe~s more attractl\'e 
to arbzans, IS14. 
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RICHARDSON, W.-Science Teachers-cont. ' ApPLEGARTH, MR. R.-cont. 
Opinions of, as to deslrabihty of prizes fol' boys, Compulsory Education. 

1816. A system of, should be inaugurated, 1946-1948, 1994. 
The tIme of, m large establishments, fully occupied, SCIence teachIng cannot be carried on without, 1994-

1867, 1868, 1906-1909. ] 996 •.. 
Payment by results to, 1902. No feeling against, in Switzerland, 2014-2018. 
Artlzans employed as, m mechanics' ins;itutiona, &c., Crammwg. 

1904. Many sCience teachers addicted to, 1963, 1964. 
In manufacturlIl~ towns other than Oldham, 1924- Creuzot. 

1926. Reference to Mr. Samuelson's account of Messrs. 
Science Teaching. Schneider's Bchools at, 1969. 

Value of, to superintendents of works, 1827. Drawing. 
Character of artlzans improved by, 1832. A ht' I . d d . 
Advantages of instruction in, 1850, 1876, 1877. s taug m c asses lllstitute by Amalgamate SocIety 
In Oldham, occupies all the time of the teacher, 1908- of Carpenters and Jomers, 1957. 

Practice of, by artlzans, 1958. 
1911. Ability of contlDental workmen In, 1969. 

TheoreticaZ tnst~'Uction. Dyemg. 
Useful ~il1efiy as steppIng-stone to practice; not Superiority of continental workmen in, 1793, 1974. 

desirable to push it too far, 1851-1853. 
EducatIon Department. 

Trigonometry. See Mathematics. Should be consolidated with Science and Art Depart-
ment, 1952, 2039. 

APPLEGARTH, MR. ROBERT. 
dence.) 

(Index of his Evi- Elementary Educatzon. See Primary Scl/ools. 

Acc{dents. 
More numerous among miners in England than on the 

contment; would be dlIUlDIsbed If mmers were skilled 
workmen, 1969, 1970. 

Adult Schools. See Evening Schools. 
Age of Science Students. 

ChIldren can be taught elementary science from eight 
years of age, 1943, 1944. 

See Apprentices. Chddren. 
Apprentices. 

Age at which apprenticeship should commence, 1975-
1979, 19&8-1993. 

Cannot work at some trades; they are lIOt taken, 1982-
1984. 

Trade education of, neglected the early part of their time, 
1987. 

Part of their time should be occupied in scientific in
struction, 2044. 

Arbitration. 
A system of, between employers and workmen, inaugu

rated, 1997, 1998. 
.A.rtizans. 

Attempts of men to study elements of science they 
should have learnt when boys, 1953, 1954, 1958. 

DeSire of, to acqUire technical sCience; correspondence 
with Professor Jenkm on the subject, 1955. Pro
ceedings taken, and schools estabhshed m consequence, 
1956-1960. 

In England, workmen have no opportunities of be
commg skilled, as compared With foreign workmen, 
and have no special qualities to counterbalance want of 
scientific knowledge, 1970, 1971. 

DiverSity of intelligence amongst; the least instructed 
most prone to resist improvements, 1999-2004. 

Not aSSisted by employers in estabhshmg schools to the 
extent expected, 2005, 230;!, 2042-2045. 

Better treated abroad than in England, 2011, 201~. 
Artizans (Foreign). . 

Power of, to make drawings of machinery, 1969. 
Industrial school of Belgian mmers, 1970. 
AdvanciDg competition of, With English workmen, 1970, 

1971. Better treatment of, 2011. 
SCientific knowledge of, among SWISS wat'chmakers and 

in ribbon factories at Basle; 2010. 
Basle. See Artizans (Foreign). 
Brarlj'ord. 

Science school established ~t, by artizans, 1958. 
Busbridge, Mr. 

SCIence teacher to schools established in London by 
arlizans, 1962-1967. 

Carpenters and Joiners' Amalgamated Society. 
Success of classes instituted by, 1957. 
Loans made by, to promote techmcal edueation, 1958. 

Children. 
Elementary science necessary to be taught to, 1941-

1946. 
Should not be taken from school and put to manual 

labour under 14 years of age, 1975-1977, 1989-1991. 
Competition. 

Of foreign artizans with English workmen; advantages 
possessed by the folV"""! 1970, 1973. Not to be feared 
If English work~n belnstructed In technical science, 
~000-2004. 

Elementary Science. 
Age at which children can receive, 1943. 
Should be taught in primary schools, 1946. 
Difficulty of adult nrtlzans attemptmg to acquire, 1953. 
Advantage taken of classes for, In mechamcs' institu-

tIOns, &c., 2041. 
Employers. 

Should be compelled to establish trade schools, 1946-
1948. 

Have not taken the interest in scipnce schools for artizans 
that was deSired, 2032, 2042-2045. 

Evenzng Science Schools. 
In London, are all for adults, 1957. 

Fees. 
Paid in trade schools estabhshed by artizans, 2021-2023. 

Germany. See Technzcal Education. 
Government Grants in aid of Science. 

Duty of Science and Art Department to provide for 
science teachmg, 2028-2030, 2034. 

Hull. 
Difficulty of procuring a science teacher for Bchools at, 

2019, 2030, 2046. 
Iron Trade . 

No necessity for boys to be put early to, 1980-1985. 
Jenkm, Professor. 

Correspondence with, on the question of technical educa 
tion being undertaken by trades' unions, 1955. 

Joiners. See Carpenters and JOIners. 
Lecturers. 

The lecturmg power of the Science! and Art Department 
should be dlstnbuted over the country, with speCial 
application to special localities, 2034-2036. 

Loans/or SCIence Instruction. See Carpenters lind Joiners. 

:Manchester. 
Smence school in, started by artizans, 1956. 

Manual Labour. 
Much early training for, may be given in school, 19A5. 

No advantage m begmnmg too early, 1976-1979, 
]987-1991. 

.J'Winers. 
More accidents among, in England than elsewhere; 

owmg to want of scientific education, 1969, 1970. 
.Want of success m teaching science to miners owmg to 

want of early compulsory educatIOn, 1994-1996. 
Payments by Results. 

'fo teachers of trade schools, 2021-2023. 
Pzmlzco. . 

Artizans school in; difficulty in obtaming premises for, 
1956,2005. 

Practical Schools in Germany. 
Notice of, in French Report on Technical EducatIon, 

1945. 
Primary Schools. 

Elementary sCIence should be taught in, and attendance 
at schools made compulsory, 1940-1944, 1946-1948. 
19K . 

No objeetion to compulsory attendance, at Zurich, 2015. 
« Real Schulen." See Practical Schools. 
R&bbon Weaver,. 

SCientific knowledge of, at Basle, 2010. 
Samuelson, Mr. 

Work, at Creuzot described in letter of, 1969. 
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ApPLEGARTH, MR. R.-cont. 
School Fees. See Fees. 
Science Education. 

At present not sufficient; should be gIven in elementary 
schools, 1940-1944. Should be compulsory, 1946. 

Steps taken towards, by artlzans, 1956, 1957. 
Superiority of, among contmental artlzans to that of 

English workmen, 1969-1973, 2010. 
Suggestions for improvement of, among working classes, 

!l025, 2026, 2030. 
Little interest taken by employers in scientific education 

of workmen, 2032,2042-2045. 
Science Classes. 

Of SCIence and Art Department, are doing good; some 
improvements might be mtroduced, 1950-1953, 2025, 
2026. 

General progress of artizans m, 1953, 1954, 1958. 
Instituted by trades' unions,1956-1961. SCience teacher 

in, 1962-1966. 
Difficulties of artizans in obtaining rooms for, 2005. 
Fault of Department in frequently altering rules for, 

2039. 
At Creuzot, Mr. Samuelson's report of, 1869. 

Science and Art Department. 
Science classes under, are domg good, and capable of 

doing more, 1950-1952. 
Suggestions for improvement of its action among ar

tizans; its duty to supply aid for the purpose, 2025-
2030, 2034, 2038. 

Antagomsm of, With Education Department; they 
should be consohdated, 1952, 2039. 

Fault of, in frequent altera.tlon of Its rules, 2039. 
Science Teachers. 

Difficulty III finding, for trade schools, 2019. Their re
muneration, 2022. 

Difficulties of, under regulations of Science and Art 
Department, 2039. 

Science Teaching or 'lraining. See TeclmicaZ Education. 
Schneider's Schools. See Creuzot. 
Sheffield Independent. 

Article from, quoted, as to success of trades' unions 
schools, 1957. 

Switzerland. 
Excellence of technical education in, 2010. 
No objection to compulsory education in, 2015. 

Technical Education. 
Extract from French Report on, as to the system in Ger

many, 1945. 
SuggestIOns as to provision of, in England, 1946-1949. 
Correspondence on subject of, With Prof~ssor JenkIn, 

1955. ProceedIngs taken lD consequence, 1956. 
Extract from "Sheffield Independent" as to success of 

trades' unions' schools, 1957. 
Lord Llchfield's committee for promoting, 1958. 
State of, on the contment, superIOr to that m England, 

1969-1974. 
Might be commenced in s~hool, 1985, 1986. 
Duty of employer to teach SCIentifically as well as prac· 

tlcally, 1992. 
Duty of Science and Art Department to supply, 2030. 

'lrade Schools: 
Employers should be compelled to estabhsh, 1946-1949. 
Success of, established after correspondence With Pro

fessor Jenkm on the subject, 1955-1958. 
Instruction in, lD Switzerland, 2010. 
Difficulty In findmg teachers for, 2019. 

Watchmaking. 
Scientific knowledge of, among Swiss workmen, 2010. 

BATE, C. SPENCE, ESQ., F.R.S. (Index of his 
Evidence.) 

.A.ccommoaationfor Science Purposes. 
Want of, in Plymouth Science School,2064. 

Charles Science School, Plymouth. 
An Independent school; cause of its establishment; 

subjects taught in, and per-centages ; Its master, 2064, 
2066, 2068,2071, 2088. 

Contrihutionsfor Science Purposes. 
Difficulty 10 procunng, in Plymouth,2101. 

Cramming. , 
One who crams to pass an examination or obtain pay

ment by results, not fit to be a science teacher, 2085, 
2089, 2ll2, 2113. 

DetJonport. ' 
Progta.rnme of science classes at, 2135. 

BATE, C. S., Esq.-cont. 

Dockyard School, Plymouth. 
Master teaches too many things, 2079. 

Doc1cyard Students. 
Restriction on payments by results With respect to, 

works badly, 2064, 2075. 
E.rammahons. I 

In naVigatIOn schools, not sufficiently frequent, 2054, 
~060. /l.re becommg more severe; might be made 
more so, 2070, 2114-2116. Should be practical, as 
well as theoretlCal,2112. 

Fees. 
P&d in Plymouth Science School, 2097-2099. 

Gooernment Grants in aid of Science. 
Difficulty in ineetm~, With local subscriptions, in Ply

mouth, 2101, 2133. 
Not sufficient to secure good masters, 209], 2092. 
Advantage of, to a well-appointed school, 2118. 

Honours. 
Taken In Plymouth SCience SchoOl, 2064,2072, 2073. 

}'[ath{!l/latics. 
Taught m Plymouth schools, 2096. 

Meteorology. 
Should be taught in science schools, 2064, 2111. 

Navigation and Naut,cal Astronomy. 
Not fairly treated in Plymouth Navigation School; 

remedy suggested, 2053--2055. 
Navigation School. See Plymouth Navigation Scl,olll. 

Origl1lal Research. 
In science, a national concern; should be paid for by 

Government, 2121. 
Payments by Results. 

In Plymouth sCience schools, 2064, 2093, 2123. 
Not allowed In respect of dockyard pupils ... 2076, 2077. 

Per-centage 
Of subjects taught in Plymouth science schoo.1s, 2064 

2068, 2122, 2123. 
Physical Astronomy. 

Should be taught in science schools, 2064, 2111. 
P1YI/I()uth Cltarles School. See Charles Seience Sel,ool. 

Plymouth Navigation School. 
Its status, number of students, examinatIOns, defects, 

&c., 2051-2062, 2064. 
Little 10calmterest taken in, 2133. 

Plymouth Science School. 
Founded With dIfficulty; its rapid increase; want of 

accommodation m; statement respectmg, deltvered ID, 
2063--2065. 

Number of papers worked ID, and per-centage of suc- , 
cesses, 2066-2070. 

Honours taken by students in, 2073. 
Cluefiy attended by mechaDlcs, 2108. 
CommIttee of, not supported by Science and Art 

Department, 2124-2127. 
LltUe local Interest taken m, 2133-2135. 
Programme <If, for 1869-70, 2135. 

Royal School of Naval Architecture. 
Failure ID exammatlon of pUJllis from, 2078-2083. 

Scholarships, Science alld Art. 
To pupils connected With elementary schools, 2100.-

2103. 
Science and Art Department. 

System of, has given a prelimlliary impetus to study of 
science, 2084. • 

Scholarsmps granted by, 2100-2103. 
Refusal ot, to mterfere With Plymouth SCience School" 

2124. 
Science Classes. 

Number of. and masters, in Plymouth, 2087. 
Science Schools • 

SuggestIOns for improvement of, 206·1, 20891:1, 2090, 
2104. 

Laxity of interest in, in Plymouth, 2101, 2133. 
Science Students. 

Number of, in Plymouth Navigation School,2052. 
Increase of, in Plymouth SCience School, 2064. 

Science Teachers. 
In Plymouth schools, 2064. 
Failure in examination of some, 207S-2083. 
At present, not fit for their office, 2085-2087. 
Their payment and dUties, 2092-2097, 2104-2107. 
In Plymouth~ not well followed~0S-211O. 
ExammatlOn of, should be morPseveN;ll2115. 
:Should receIve BWleli from Government, 2117-2120. 
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SHORE, THOMAS WILLIAM, Esq. (Index of hls 
Evidence.) 

Age of Science Students. 
In witness's classes, students are from 16 to :ro years, 

2155,2274. 
PhyslCal geography may be taught to boys of 10 years, 

2276. { 
ApJlaratusfor SCtence Purposes. 

FaJl' amount of, m institutions under East Lancashue 
Union,2154. • 

Grant now offered by Department for smalilaboratorles, 
&c., 2154. 

Artizans. 
Benefits derived by artlzans from science classes, 2228-

2230. 
Contributions of arlizans to educational institutions, 

2239~ , 
Bradley, Professor. 

Statement of, respectmg teachers; rejections of can-
didates by, 2199-2203, 2264. ' 

Certificates or Diplomas. 
A SClence diploma, Wlth stipend attached, desirable for 

science teachers, 2153, 2218-2222. 
Chemistry. 

Good apparatus for teachmg, in East Lancashire, 2154. 
Grant now offered by Department for laboratories; 

great improvement Wlllresult from this, 2154, 2260. 
Children. 

ValueDf evening classes for youths, 2210. 
PhyslCal geography may be taught to children at 10 

years, 22i6. 
Science, under Department scheme, cannot be taught to 

chlldren, 2277. 
Contributions for Science Purposes. , 

A few subscrlptions only have been given by East Lan
cashire mMlufacturers, 2163-2165, 2167. 

Contrlbubons of artlzans to educational institutions, 
2239. 

Cramming. 
Wl'ltten examinations tend to cra=ing; no remedy but 

oral exammation, 2246-2254. 
Directory (Science and Art). 

On grants, 2155. Allowance for teachers vislting 
London,2174. Growth and decay of SClence classes 
in Ireland, 2183. 

EducatIOn Department. 
Want of confidence engendered by changes in, 2152, 

2284-2287. , 
OPPosltlOn of, to SClence and Art Department, respect

mg science in elementary schools, 2278-2284. 
Elementary Schools. 

SClence lDstruction for certificated masters of, 2149. 
Advanced pUPlls of, drafted into science classes, 2151, 

2152. 
Science mstrucbon in; that formerly ~iven has been 

done away'Wlth by Revised Code, 2276-2284. 
English Language. -

InstructIOn under East Lancashire Union is based upon 
a thorough knowledge of the Enghsh language, 2145, 
2150,2155,2184. 

Ev~ing ClasseS. See Science Classes. 
Fees. 

Paid by sbldents, under East Lancashire Union, 
2155. 

HIgh scale of fees recommended by Department, 2155. 
Foster, Dr. 

Lectures by, on practical teaching ,of phYSIOlogy, 
2155. 

Geometry. ' 
Numerous rejections in geometry this year, 2199-2203. 

Government Grants in aid of Science. 
Allowances to teachers for coming to London far in

struction, 2174-2177. 
Recent lDcrease lD; should be confined to best schools 

and 10calitles, 2180-2182. 
Would not be hIDlted by requiring science students undu 

21 to pass a hterary examinatlon, 2185-2191. 
Ireland. 

Scienct' classes in, which originated rapidly, and failed" 
21811. 

Labaratories. 
Grants now offered by Department for laboratories; 

great improvement will result from thls, 2154, 
2260. ..-

;t~ience teacherillinviteli' to London. for laboratory in'" 
'.lOOtruction. 2177. 

SHORE, T. W., Esq.-cont. 
Lancashire (East). 

Witness's duties, remuneration, &c., in connexion with 
East LancashIre Union of Evemnlf Schools, 2136-
2150.2156-2160, 2171. 

Science in North-east Lancashire, 2151; beyond 
standard VI., 2155. 

EnumeratIOn of institutIOns in, well adapted for educa
catIOnal purposes, 2162. 

LIttle localmterest in sCience in, 2163-2165, 2231-2233, 
2236-2239. 

Formt'rly two organising masters under Union, now but 
one; room for three, 2166-2173, 2179. 

Little encouragement m, to establish secondary schools, 
2238-2245. 

List of science schools in, 2287. 
London. 

Department teachers going for instruction to London, a 
good plan in the mam, 2174-2177. 

Manufacturers. 
Little encouragement given by, to science teaching in 

East Lancashire, 2163-2165, 2231-2233, 2236-2239. 
Mathematics. 

o bjectlon to certificated teachers having to PDB! in 
stage I. of, 2153, 2215-2217. 

Mechanics' Institutes in East Lancashire. 
OrganisatIOn of classes; inspectIOn; instruction; stu

dents, &c., in, 2136-2151, 2155, 2161. 
Good institutlOns at Burnley. Haslmgden, and Bacup, 

2162. 
See Science Classes. 

Organising Masters. 
Formerly two under East LancDBhire Union; now but 

one; room for three, 2166-2173, 2179. 
Payments on Results. 

Amounts received for, in classes under East Lancashire 
Union, 2142. 

EVils of cramming. for the sake of, 2246-2254. 
Per-centages. 
~f students connected Wlth East Lancashu& Union who 

pass examinatIOns, 2155. 

Physical Geography. 
May be taught to boys of 10 years, 2276. 

Physiology. 
Dr. Foster's lectures on practical teaching of, 2155. 
Improvement in teacwng animal phYSIOlogy thIS year, 

2260. 
Teachers formerly used dIagrams only, 2265, 2266. 

Practical Instruction. 
Good applmnces for givmg, under East Lancashire 

Union, 2154. 
Present system of examination affords little encourage

ment for practical work or teaching, 2154. 
Dr. Foster's lectures on practical teaching of phYSIOlogy, 

2155. 
Most desirable for teachers, 2260-2266. 

Remsed Code. _ 
Standard VI. passed more than once by advanced pupils 

who enter SCIence classes, 2151, 2152. 
Want of confidence engendered by changes in, 2152, 

2286. 
Science teaching in pl'lmary schools done away by, 

2278. 

Schoolmasters. 
Science classes for certificated schoolmasters lately 

opened; favourable time now for estabhslllng Buch, 
2149,2152,2160,2207-2210. 

Science. h . La 
Subjects of, number of students, &c., taug t 1D n-

cashue,2144-2151. . ., 
Age for receiVing first InstructlOn In. 2155, 2274, 

2276. 'fie hi WItness's early science training, certi ates, teac ng, 
&c., 2156-2160. . . 

Little encouragement glven to, by manufacturers m East 
Lancashire, 2163-2165, 2231-2233. 

PractICal instruction in, most desuable lor teacher., 
2260-2266. 

Instruction in London to Department teachers; a good 
plan, but should be confined to teachers' own subjects, 
2174-2177. 

Subdivision of scienc~ subjects desif!oble, ~179. . 
Suggestions to Department respectmg ICienCl'l teachmg, 

2206. 
Small amount of science taught in training colleges, 

2211-2213. 
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SHORE, T. W., Esq.-cont. 
Science and Art Department. 

Payments by, to East Lancashire Union classes, 2142. 
Changes of, and want of confidence in, by sCIence 

teachers, 2152, 2285-2287. 
Objections in exammatlOn system pointed out to, 2153, 

2154. ' ' 
Subdivision of subjects of examination by, 2153, 2256. 
Grants for laboratories now offered by, will effect great 

Improvement, 2154. 
High scale of students' fees recommended by, 2155. 
Aid to organising' masters by, 2169, 2170. 
InstructIOn of teachers in London by; a good plan in 

the mam, 2174-2177-
No harm would result If a literary exammation were re

qUIred by, for science students under 21 years, 2185-
2191. 

Dlsapprova.l of abolitIOn by, of special examinations for 
teachers, 2196-2206. 

Report to, after viSiting Paris Exhibition, 2206. 
Practice of cramming llDder, 2246, 2254. \ 
Children cannot be taught llDder system of, 2277. 
Opposition of, to EducatIOn Department, 2278-2284. 

Science Classes. 
Under East Lancashire Umon, 2136-2150, 2151. 
On Saturday mornings, for schoolmasters; day classes 

generally would fall, 2149, 2160,2161. 
A favourable time now for mstltuting science classl18 for 

schoolmasters, 2152, 2207-2210. 
Value of evemng classes for youths, 2210. 
Advantages del'lved by artizans from, 2228-2230. 
Classes which have optlled for a short time only, and 

failed, 2183,2184. 
List of sCience schools in north-east Lancashire, 2287. 

Science EllIamznations. 
Tendency of Department to subdivide subjects of, 2153, 

2256. ' 
ObjectIOn to certificated teachers having to pass m stage 

I. of mathematics, 2153, 2215-2217. 
DesJrablllty of a low standard for; vanatlOn m standards, 

2155, 2267-2272. 
Per-centage of students who pass in institutions under 

East Lancashire Union, 2155. 
One teacher should not undergo many exammations, 

2179,2218. 
AbohtlOn of special examination for teachers has pro

duced an inferior class, 2196-2206, 2220. 
Wl'ltten exammatlons tend to cramming; oral examma.

tlOn by sCIence inspector, and raising examinatIOn of 
teacher, the only remedy, 2246-2256. 

Approval of candidate passmg elementary before ad-
vanced stage, 2258, 2259. -

SCIence Inspectors. 
Oral exammatlOn by, might prevent crammmg, 2246-

2254. 
Science Schools. See Science Classes. 

SCIence Students. 
Number of, under East LancashIre Union, 2145-2148. 
InstructIOn for certmcated masters, 2149. 
Advanced pupils who pass standard VI. are drafted into 

sCIence classes, 2152. ' 
Students are from ]6 to 20 years of age in Witness's 

classes, 2155, 2274. 
Per-centage of, who pass examinatIOns, 2155. 
EducatlOna.l standard of, and fees p8J.d by, 2155. 
A hterary examinatIOn for, would do no harm, 2185-

2191. 
Advantages derived by artlzan students from sCIence 

classes, 2228-2230. 
Crammmg of, for paymeuts on results, 2246-2254. 
Approval of students passmg elementary before ad,'anced 

stage, 2258, 2259. 
Boys of 10 years can learn physica.l geography, 2276. 

SCIence Teachers. 
Duties, &c. of witness a.s teaoher, &c., under East Lan

cashJre Umon, 2136-2150, 2156-2150, 2171. 
Number and duties of teachers ID North-east Lancashire, 

2151-2]54. 
Want of confidence of, through changes in Department, 

2152,2284-2287. 
Objection to certmcated teachers having to pass in stage 

I. of mathematics, 2153, 2215-2217. 
A sCIence dIploma, With stipend, desJrable for, 2153, 

2218-2222. . 
Instances of first class in chemistry obtamed by, from 

book-work only, 2153 • 
• ApPJ'tlva.l_of :Department brmging teachers to London 

for mstructlOn, but instructIOn should be confined to 
teachers' own subject/!, 2174-2177. 

SHORE, T. W., ~sq.-Science Teachers-cont. 
One teacher should not take many subjects 2179,2218. 
Occupations, other than that of schoolmaster, of sCience 

teachers, 2192. They usually throw up other occu
pations for sCIence teaching, 2194, 2195. 

Ari inferior c1a~ of, produced by abolition of speCIal 
eX8IIllllatlOn, 2196, 2197. 

Disapproval of some teachers' qualifications, 2198-2206. 
Older teachers would not lose habit of teachmg up to 

stage r., 2214-2217. 
Special tr8J.mng college for, desJrable, 2225, 2226. 
R.aJ.sing exammatJon of, nnght check crammmg, 2255. 
Practical instructIOn most deSirable for, 2260-2266. 

Secondary Schools. 
In East Lancashire; httle encouragement to estabhsh 

them, 2163-2165, 2238-2245. 
Training Colleges. 

Small a.mOllDt of science taught in, 2211-2213. 
Special college for teachers desJrable, 2225, 2226. 
Present colleges are denommational or seml-denomina.

tlonal,2227. 

SMYTH, WARI~GTON W., ESQ., F.R.S. (Index of 
his Evidence.) 

Accommodationfor Science Purposes. 
A professor of mmeralogy and mining at South Kensing

ton would requJre space for mlDeral specimens for 
lecturmg purposes, and also for the exmbltlOn of a large 
mmeral collectIOn, and for speCImens illustratmg the 
occunence of minerals in the lodes, 7441-7445. 

A mineralogical collection would perhaps at first requJre 
a room 30 feet by 20; a smaller room would do for the 
mmeral10des, 7446. 

There should also be space for mining plans, and a 
scientific library, 7447. 

Age of Chzldren. See Chzldren. 
Agents. 

Applications are frequently made at School of Mines to 
recommend agents for inspecting mineral properties, 
2318,2419. 

Alais (France). 
Mming school at, intended for foremen. Excellent men 

have been turned out from there, 2377. 
Algebra. 

A student of mmeralogy should have some prevIOus 
knowledge 01' a.lgebra, 2460. 

Apprenticeship. 
ObjectIOn of colliery VIewers to allow courses of School 

of Mmes to be substltuted for, 2335, 2424. 
It would be important, If, as done ID a few cases, appren

ticeship and sCience instruction could be combmed 
2426,2427. 

Artizans. 
Science schools should correspond to the v8J.'ied requlte

ments of, 2376. Schools In France, Gel'lnany, &c. do 
this, 2377-2379. 

See also Mzners. 
Assessment far Science Purposes. 

Might be made on mming property for estabhshing 
sCIence schools, if voluntary aid were not offered, 2449, 
2450. 

Desirablhty of assessment of shareholders of mlDes in 
Cornwall and Staffordshire, 2451-2453, 2465. 

In certain districts of Cornwall and Newcastle compulsory 
assessment would be httle needed, 2465, 2466. 

Austria. 
Mming schools of, at Schemmtz, Leoben, and Przibram. 
A central school now proposed to be at Vienna, 2325. 

Berlin. 
Central mmmg school at, 2325. It IS largely endowed 

by the State; but (as at School of Mmes) economy In 

payment of professors IS effected by union With the 
Geological Survey, 2456. 

Bristol. 
There IS an excellent mimng school attached to a trade 

school at, 2301, 2306, 2307. 
Young men from Swansea have attended the Bl'Istol 

IDImng school, 2364. 
Brlftsh Museum. • 

Either the mmeral collectIOn from the British Museum 
should be near the School of Mmes, if carried on at 
South Kensmgton, or else a full and well-arranged 
collection, 7444. ThIS arran~ment would answer for 
the Simple mmerals; there ~iild b~equired as well 
specimens illnstratmg the occunence of m.merals in 
the rocks, 7445. 
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SMYTH, W. W., Esq.-British Museum--cont. 
Advantage to School of Mmes' students, after studying 

the mmerals In Jermyn Street, of mspecting, In the 
Britlsh Museum, a collection arranged upon a totally 
dIfferent system, 7447. 

Chemistry. ( 
School of Mmes' students should have a knowledge of, 

before conung up for nuneralogy and mmmg, 2434, 
2446,2460. 

They are usually well prepared in chemIstry by havmg 
passed through Dr. Frankland's courses, 2461. 

Chzldren. 
Among the children of miners about one sixth cannot 

read and wrIte, 2415. 
If kept1at school beyond 12, they would be indisposed to 

work lin nunes. and would suffer materially as work
men, 2416, 2417. 

Attendance at night schools might be made obligatory 
up to 16, as a condItion of employment, 2411:1. 

CiVil Engineers' College. 
Feeling exhibited by civil engineers at time of erection 

of, 2424, 2425. 
Clausthal. 

MIlling academy and mining school at, 2325. 

Coal. 
Grilliot waste in working, in Staffordshire,2391. In POIDt 

of economy, science should be promoted In that diS
trict, 2452, 2453. 

Collieries. 
Managers of, are usually trained in engineers' offices, 

2335. 
Colliery Viewers. 

Objection of, to allow courses of School of Mines to be 
substituted for apprenticeship to themselves, 2:i35, 
2424. 

Some apprentlCes of, have studIed at School of MInes, 
2426,2427. 

Mining inspectors nre all chosen from, 2459. 

ContributIOns-in aid of Science. 
Voluntary contrIbutions in aid of science schools mIght 

be expected from persons connected WIth mmlDg, 
2447,2448. 

If not made, assessment would be deSirable. 2449-2455. 
In some dlstncts of Cornwall and m the Newcastle diS

trICt handsome offers have been made to endow SClence 
schools, 2465. 

Copper and Zznc Mines and Works. 
Engagement of foreigners as managers, &c. in works m 

Wales, &c., 2367, 2368. The School of MInes IS now 
supplying managers, 2369. 

Many valuable SClentrlic processes for utllizmg lean ores 
m EnglIsh works have orlgmated on the continent, 
2392 239J. One of these processes has been most 
succ~ssfully adopted, in treatmg refuse copper-ores, by 
a student of the School of Mmes, 2393, 2394. 

Great depreSSIOn in connexion Wlth the copper mines of 
Cornwall. A diffusion of sClentific knowledge mlght 
lessen the difficulty, 2345-235]. 

Cornwall. 
TechDlcal school in, called the Association of Miners of 

Cornwall and DevonshU'e, 2301,2302. 
Managers of mmes in, are usually ralsed from the ranks, 

2334. 
School of Mines' students occasionally taken to Corn

wall by lecturer, or furmshed WIth mtroductions to hls 
assistant there, 2341., 

Magnitude ttnd Importance of mines in, 2343. 
Copper milling in, is depressed by productIOn of copper

ore III South AmerICa, but tm·ore has made up for it 
in some measure, 2345-2348. 

Difficulties III workmg mmes in, might be overeo,me by 
sClentlfic methods, 2349. 

The want of scienmfic knowledge lD Cornwall is begin
ning to be strongly felt there, and IS necessary at the 
present tlme, 2350, 2351. 

Great efforts have been made to establish sCIence schools 
in, 2361. 

Many mineral owners have subscribed to the schools, but 
not shareholders In mines generallyr 2362, 2363. 

The superior class of workmen avail themselves of the 
minmg school there, 2407. PractICal work IS combmed 
wlth theoretIcal mstructlOn, 2411. The classes are 
generally held m t~evening, 2412-2414. 

Shareholders of""mmes In, should be assessed for support 
ofnunmg scho?1s, 2451, 245~, 2465. 

SMYTH, W. W., Esq.-cont. 
Daglzsh, Mr. 

Allusion tQ information obtained from, respecting con
trIbutions of employers to science schools, 2304. 

Diagrams. 
Less convenient than models forexplainiog certalO pieces 

of machmery. Much machinery may be explalOed by 
diagrams, 7451. 

:Ecole des M,nes, Paris. 
Is intended for mmmg engineers, 23iS. 
Receives a large sum from the State, 2463. 

Economy. 
In the School of Mines (as in the central 6chool at 

Berlin) much economy is effected by union With the 
Geological Survey, 2456. 

Edueation. 
DtfI'erent amount of, required by dtfferent classes of 

workmen, 2308. 
Education of all might be conducted together to a certain 

pOInt, 2309. ' 
Co.mparison of English miners (managers and workmen) 

educatlonally With those of France and Germany, 2400-
2402. 

A more general diffusion of, deSirable. 80 as to make in
dIvidual cases less remarkable, 2409. 

PractIcal work should be combined with theoretical 
instruction,2410 •• 

A large proportIon of 'Cornlsh miners cannot read and 
wnte. Of theU' children, about one slxth cannot read 
and write, 2415. 

Elementary education extended berond 12 years of age 
would Indispose boys to work In mines, and would 
mjure them as workmen, 2416, 2417. 

Elementary Scllools. . 
MmIng and mmeralogy are not subjects for, except in 

certain distrIcts, 2295-229i. 
ApplIed subjec'".s should not be taught in, 2305. 

;Employers. 
Not unwilling to assist in forming science classea, 2303. 

England. 
Comparison of mmers (managers and workmen) of Eng

land wlth those of France and Germany, lD respect of 
education, 2400-2402. 

Eventng Classes. 
In Cornwall, the classes are generally held in the even

lng, 2412-2414. 
Attendance at, might be made compulsory, up to 16, as 

a condltlOn of bemg allowed to work. 2418. 
See Mzning Schools. 

Foreigners. 
Engagement of, as managers, &;c., in South Wales 

smelting works, 2367. 
Twenty-five years ago Mr. Vivian engaged assistants 

from Frelberg. Men could not be got ID England who 
had passed through the same courses, 2368. 

Eno-aged now to a less extent. The Sehoul of Mines is 
;ow supplying managers, 2369. 

France. 
Schools speClally for workmen in, 2377, 

Frankland, Dr. 
Mos~ School of Mines' students in mining and mineralogy 

have previously passed through Dr. Frankland's 
chemical course, 2461. 

Freiberg (Royal Mmmg Academy). 
Witness formerly studied at, and has recently visited, 

thiS academy, 2324. 
Engagement by Mr. Vivian of assistants from, 2368. 
The academy 18 wholly supported by the State. A 

portIOn of the money lS repaJd from students' fees, but" 
the expenses are very conSIderable, 2456. 

Schedule of subjects taught and names of lecturers at 
the academy, 2467. 

Geography. 
A student of mineralogy should come prepared with 

some knowledge of geography, 2460. 

Geological Survey of the Unzted Kingdom. . 
Many students of Royal School of Mines employed m, 

2333. 
Economy effected. (as in Berlin) by the union of the 

School of MIlles Wlth the Geological Survey, 2456. 

Geometry. 
A student of mineralogy should have BODle prevIOus 

knowledge of geometry, 2460. 
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SMYTH, W. W.-cont. 
Germany. 

Schools specially for workmen in, 2379. 
In colleges of, courses are frequently divided into a 

prehmlnary course, and a group of technical subjects, 
2435. 

See Berlin. Freiberg. 
Glasgow. 

Technical school started at, wwch has failed, 2302. 
Government. 

A scheme for establishing mining schools, authorized by 
Government, and sanctioned by persons of local ex
penence, might stImulate Voluntary contnbutions, 
2448. 

Little hope of thIS, unless Government influence is used, 
2455. 

Gooernment Grants in aid oj Science. 
The only aId gIven tD technical schools is by payment on 

results, 2300. 
ContinentaJ. mining academies receive a large Bum from 

the State, 2463. 
Great Britain. 

Before the opening of the Jermyn Street MllBeum no 
Jlublic institution represented the mineral wealth of 
Britain, 2315. 

Home Office. 
MIning inspectors appointed by, must have had long 

practical experience in management of a coal mine, 
2459. 

Isle oJMan. 
Managers of mines in, are usually raised from the ranks, 

2335. 
Jermyn Street Institution. -

Ongm of the courses on mineralogy and mining given 
in, 2314. 

Up to tIme of opening museum in, there was no public 
instItutIOn which represented the mineral wealth of 
BritaIn. Its aim and -scope is ddferent from any 
other, 2315. 

Many foreign technical visitors have been there, 2316. 
The collectIOn has been spoken of in the hIghest terms 

by Von Cotta, Signor Sella, Professors Rockwell and 
Brush, &c., 2317. 

Men of all classes come to it for gratuitous advice 
respecting minerals or mlnIng matters, and for recom
mendations of expenenced agents for inspectmg 
properties at home and abroad, 2318, 2319. 

Favourable opinion entertained among mlning people of 
School of Mines in, 2320. 

PosItIon of, favourable to attainment of high scientific 
instructIon, 2322. 

Valuable technical hbrary in, 7448. 
See Geological Survey. RoyaZ School oj Mines. 

Leuschner, M. 
HIgh opinion of English mining workmen expressed by, 

2402. 
Library oj the Jermyn Street Institution. 

A most valuable techrucal hbrary there, 7448. 
London. 

Advantage of position of central mining school in, with 
regard to attainment of wgh scientIfic instruction, 
2322. 

Machinery. 
Models more convenient than diagrams in teaching 

certain machinery; though much machinery may be 
explained by aid of wagrams, 7451, 7452. 

Mathematics. 
It is thought the School of Mines might dispense with 

teaching mathematICs, there being so many places 
where such rostructlon can be obtained; but students 
come with small amount of preparation in that subject, 
2422,2423. 

Mineralogy and Mining. 
The number of candidates in Department examinations in, 

has increased, but not largely, 2290. Number of can
dates passed and rejected m, 2293. 

Interest In, IS mostly restricted to certain places, 2294. 
Not suited for general schools, except in special die
tricts. Mineralogy can only be taught in schools where 
boys remain over 12,2295-2297. 

Great improvement in exaInination papers in, 2298. 
Tendency to localIze study of, shown in some examina

tIOn papers; this apphes less to mineralogy than to 
mIning, 2310, 2312, 2395,2396. 

Origin of lectures on, given at Jermyn Street, 2314. 
List of students who have been exaInined in, in the 

School of Mines, 2333. 
26060. 

SMYTH, W. W.-MineraZogy and Mining-cont. 
Qualifications of students in minmg cannot be ascer

taIned by the Department exaIninatlons, 2352-2354. 
School of Mines' students should enter WIth some prac

tIcal knowledge of mIning, and also of general SCIence, 
2433,2434. 

Mining needs tractical observation; mineralogy requires 
some previous knowledge of geometry, algebra, geo
graphy, and chemIStry, 2460. 

School of Mines' students of, usually come well prepared 
in chemistry, having passed through Dr. Frallkland's 
courses, 2461, 2462. 

For teaching, at South Kensington, rooms would be 
required for lecture specunens, for a large and well
arranged collectIOn of mlnerals and speCImens illus
tratIng the occurrence of minerals ill rocks, or models, 
mining plans, &c., 7441-7447. 

Either the BntIsh Museum collection of minerals should 
be near the school, or a large collection formed there, 
7447. 

Besides the School of Mines' collection, students derive 
great advantage from studymg the BrItish Museum 
mineralogy specimens,' which are arranged on a totally 
ddferent system, 7.444-7447. 

See Mzmng. 
Miners (Managers and Workmen). 

MallY School of Mines' students have of late become 
mallagers of mines, 2369. 

Compared WIth those on the continent, our managers 
are Infenor in general acquIrements, but often mak 
up for it in energy and practIcal knowledge; while our 
workmen are superior in practIcal knowledge and skill, 
2400,2401. 

The energy of our managers would not be diminished if 
they were better instructed, 2402. 

HIgh opinion of M. Leuschner respecting Enghsh 
mlning wormen, 2402. 

On economIcal conSIderations, our m&llagers should be 
educated, 2403. 

EducatIon of mallagers by a central school would DEl a 
slow lrocess; but advanced secondary instruction 
place WIthin their reach would be most benefiCIal. 
2404,2405. 

The supenor class of workmen would, be hkely to 
avaIl themselves of instructIOn brought WIthin their 
reach. The Cornish mirung school is confirmatory of 
this, 2406, 2407. 

WhIle the better educated men remain rare cases, they 
are likely to forego handIwork, and become clerks, &c. 
Secondary schools would correct thIS, 2407, 2408. 

The proportion of workmen who cannot read and 
write IS large; of chIldren, the proportIon IS about 
one smh,2415. 

Boys kept at school beyond 11 or 12 years of age 
wonld be Indisposed to work in mlnea, 2416. If theIr 
schoohng were extended to 13 years, they' would suffer 
materIally as workmen,2417. NIght schools might 
be made obhgatory up to 16, as a condItIon of belll ~ 
allowed to work, 24U!. 

Should have scientrlic instruction in the localIty where 
the mlnes are. Thls might be given in secondary 
schools, 2437. • 

Mines. 
Many School of Mines' students have of late obtained 

position of manager of, 2369. 
General science instruction for miners shoUld be given in 

locality of mlnes, 2437. -
Assessments on, might be made for estabhshing science 

schools, 2449-2453, 2464, 2465. ' 
In PruSSIa, mines are not much worked by, but minerals 

are taken under lease from, the Government; a large 
stafl' being required. Most students Clf mining schools 
get appomtments connected with mjning, 2326-2328. 

Mining. 
Was added as a separate branch of exaInination in 1861 

in consequence of an apphcation to the Department 
from certam ex-students of Jermyn Street, who taught 
it in the country, 2291, 2292. 

Number of canwdates passed alld rejected in, 2293. 
Small number of candidates accounted for by the interest 

in mIning being confined to certaro dlstncts, the 
ddferent requirements of ddferent dIStricts, and dIfIi
culty in obtairung proper teachers, 2294. 

Not a subject for general schools, except in certain dis
mcts, 2295-2297. 

Improvement in examination papers, and tendency shoWD 
to localIze the study, 2298.2310; 2312,2313. 

Ongin oflectures on, given ~ Jerm, Street 2314. 
Models illustrative of, In Jermyn Street Mus:um, 2315. 
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SMYTH, W. W,-Mining-cont. 
Jermyn Street institution resorted to' fol' gratuitolls 

InformatIon on mming matters, 2318. , 
. In metaJ.W'erous nune dIstricts, ma.nagers are usually 

rll.lsed from the. ranks; in colliery dIstricts, engineers 
take pupils Into their offices. Tllls IS why School of 
Mmes' students have seldom become managers of 
mmes, 2334, 2335. 

Great advantage to School of Mmes' students from 
lecturer's connexiolL Wlth mining, 2340. 

Acquamtance Wlth science of, highly Important in selec
tion and workmg of mines, 2344. 

Students of wmng or other technical subjects canllot 
properly be tested by Department eaxminations, 2352-
2354. 

Difficultr ,of giving science instruction, in outlying 
mining districts, 235S-2360.· , , 

Greater intercommunIcation between dl1l'erent mining 
distncts is much wanted, 2395, 2396. 

DiverSity of practice in mlnmg in different .districts.. 
2397. 

The rule-of-thumb prevails in many districts, 2;398. 
This IS prejudicIal to safety. Danger of prevalent 
custom of making plans'upon the magnetIC, instead of 
the true meridian, 2399. 

The study of, needs practical ,pbs~rvation, 2460. , 
Space relluired for a professor at South Kensington, 

7441-7447. 
See Cornwall. Sta/forilskire. Mineralogy and 
• M~ning, &<:. 

Mining Engineers. . 
ObjectIOns of, to aJIow.courses of Sc):iool of ,Mines ,to be 

substituted for an apprenticeship, 2424., 
Mining Inspectors. 

No conneXiOn between, and SChODl of MinelJ. :BefDre 
appDintment they must have managed a coal mine fDr 
a certain number of ye\ll's, 2457, 2~59. 

Mining Record Office. 
In connexiDn with GeDlDgical Survey, &0., of great value 

to School of Mmes' students, 2341. 

Mining Schools. 
Allusion to mining SChDDls in CDrnwaJI, 'GlaSgDW, &0., 

2301,2302. 
Tendency m certain of them to localize their studies. 

This can Dnly be corrected by keepmg them In con
neX~Dn with a central estabhshmenj;,231O. 

Great e1l'orts have been made in CDrnwaJI' to establish, 
, 2361. ' 

Mineral owners, but rarely'shareholders in mines, have 
, subscribed to these SChODls, 2362, 2363. 

One has been talked of for Swansea, 2364. 
ShDuld cDrrespDnd Wlth requirements 'of variDus classes 

of wDrkmen, 2376.' This is the practice in France, 
Germany, &c., 2377-2379. ' '" , 

The secDnd-grade mining SChODls should be largely sup
pDrted by vDluntary cDntributiDns, 2383.' Indifference 
of mine owners in this matter 2384. ' , 

The assistance given by South, KenslOgton to, was un
known till lately to many of +,he leadmg mine owners, 
2386. ", ., , 

No mining or metallurgical district on 'the cDnthtent of 
equal extent to North and SDuth StafFDrdshire is With
out a mifi1Dg school, 2388, 2389. 

SecDndary SC}bDDIs In their ow localities mDre adapted to 
managers and workmen than a central SChODl, 2404, 
2405. ' 

Superior workmen wDuld avail' themselves of these in
stitutiDns, 2406. 

'They wDuld check the present tendency 'of' the best men 
to' leave their handIwDrk, and become clerks, &c., 
2407,2408. 

In the minmg schDols 10' Prussia a.nd In CDrnwaJI prac
tical work is combmed with theDretical instruction, 
2411. 

In Cornwall the classes are generally heid in the evening, 
2412; the students having been wDrking practically 
during the day, 2412-2414. 

General and undergrDund surveying should be especiaJ.ly 
taught in, 2420, 2429. 

If established in mming d,istricts. apprenticeships cDuld 
be combIned with tbeDretical cDurses, and undergrDund 
surveying might be thoroughly taught, 2428, 2429. 

If several were established at once, teachers would be 
dIfficult to' be gDt; but, if dDne at mtervals, the diffi-
cultY' would dIsappear, 2430-2432. • 

, If a scheme, authDnsed by Goverument, and sanctiDned 
by perSDns of lPcal e£i'lrience, were put 1;lefDre m,ine 
proprietors, Sic., voluntary conQ'IbutIOn~ might be 
expected, 2447, 2448. -

SMYTH, W. W.-Mining Schools-cont. . - .• , r 

If v?l~ntary aid were nDt fDrthcoming, an assessment on 
wmng prDperty nnght be made. In SDme dIlitricta 

,pressure would be indispensable, 2449,2454,2465", 
LIttle hDpe of estabhshing, without GDvernment in. 

fluence IS brDught to' bear upDn the distrIcts 2455. 
In Prussia they are endowed by the State, 2456. 
In Cornwall and the Newcastle distnct there is a. great 

fe\lllOg for JlStabhshing wmng SChODls, 2465, 2466 •. 
Mi~ing ScMols (Continental). 

I Curriculum of, uener$lly mDre extensive than our own 
-'2325. 0;>, , 

In Prassia, with a mining population about half our own 
there a~ two mining academies, nine mming SChODls: 
and rline preparatory SChDOls. Full list of slUJle 
2325. - ' 

Most of the students in, get appointments in millea 2327 
2328. -, ' '" , 

GODd technical traimng given in, 2329. Intended for 
.students who )la.ve passed through other schools 
2330. ' 

MDderat~ly stIfF examinatiDn fDr entering, 2331. 
In PrUSSIa. they are mDstly separate from, and intended 

fDr students whO' have passed through, the polytechnic 
schools, 2330. 

'I'he central SChODls or academies receive a large sum from 
the State, 2463. 

Models, ~ 
, MDre convenient than' diagrams fDr teaching certain 

pieces of machinery; though much machmery may be 
. explained by dIagrams, 7451. 

Museum tJf Practical Geology. 
Up to' the time of openmg this museum there was 

nO' public institution which represented'the mineral 
lweaJth of BrItain, 2315.' • 

Newcastle. 
Recent attempt to get up science classes at· but in con. 

~equence Df an alteratIDn in payments by' Dep~rtment, 
Its success IS tl.Dubtful, 2302. 

There is a great feelIng in favour of establishing science 
qlasses in tbe Newcastle dIstrict; many persons 

, wDuld prDbably subscribe, 2465, 2466. 
North of England Institute of Min,ng Engl1ll!ers. 

Active part re~en~ly taken by. respectmg the establish. 
ment of a wrung SChDOI, 2385. 

Payments on Results. , 
The only.state aid given to technical SChODls, 2300. 

Physics. 
SChODl of Mines' students should have a knDwledge of 

physics before conung up for mining, 2434. 
Polytechnic Schools. 

Mining schDols in Prussia. not cDnnected with, but in. 
tended' for sttJ.dents whO' ha.ve passed through, pDly
technic SChDOls, 2330. 

Practical InstructiDn: 
Practical knowle~ge generally pDssessed by English 

managers p,nd 'Workruen Ilf mmes, 2400, 2401. , 
In educatiDn, practical and theDretical wDrk should be 

combmed; thiS is done m the minmg schools of 
CornwaJI and Prussia, 2410, 2411-2414. 

SChODl of Mines' students generally learn the practical 
part of their business after leaving the SChDOI. A few 
come prepared Wlth practical knDwledge, which is 
desirable,2336,2337. They are occasionally taken to 

,Cornwall by mimng lecturer, or furnished with intro
ductions to managEU'B there, 2341. 

ImpDrtance of a knowledge of undel'grDund surveying, 
which must be practicall,1 acqUIred lD the mine, 2420, 
2421. 

Technical, instruc~01), even when unaccompanied with 
real practice, ill /Ion advantage, 2438, 3439. 

Practical experIence in management of a roM mine must 
have been had by aJI Government mimng inspectors, 
2459. 

Practical observation is essential fDr the study of mining, 
2460. ' 

Prussia. 
Twenty mining schools in. List of' the same, 2325. 
,Excellent technical training in these SChDDls, 2329, 

2379. ' , , 
Mines in, nDt much worked by, but minerals taken 
, under leases frDm, Government i a large staff being 

reqmred, 2326. " • 
, A large prDpDrtiDn of mining students in, get appoint

ments in mines, 2327, -2328. ,. 
In the mining schools of,_ pl,'actical 'and the'oretical work 

- fare CDmbined; 2411:-' These schools are endowed by 
the State, 2456. • '- - .• <' , .' .--
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SMYTH, W. W.-cont. 
Royal School oj Minu. 

Favourable opinions respecting the school are generally 
entertained by men connected with romes, 2320, 

It is in a good positlOn as a central school, in respect of 
the higher sClentUic instructIon whIch may be expected 
at head-quarters, 2322. 

It labours under the dISadvantage of bemg a new insti
tutlOn, 2372. A school of the kInd reqUJ!llsc two or 
three generatIOns to get known. 2373. 

'1'0 educate minmg managers m, would he a slow pro
cess, 2404. 

There should be a clss8 in, for general and underground 
surveymg, 2420, 2421. 

Mathematics have not been taught in, there blling so 
manr places for obtaiwng such instruction, 2422. 

ObjectIOns of roming engmeers to allow courses of, ~ be 
substituted for apprenticeships. 2424. .It wo~d he 
IDlportant if the courses could be combmed WIth ap
prentlceship; this has been done in a few cases, 2426, 
2427. . . • .' 

Chemistry may be con81dered as a prelimmary subJect m, 
2434,2446. 

If the courses m, were confined to purely technical m
structIo.. (and to a certaln extent that plan is now 
adopted) though It might give a slight check at mst, 
the supply of students would not be limited by it 
eventually,2440-2445. 

Economy IS effected (as in Berlin) by unfon of the 
School of Mines With the Geological ~urvey, 2456. 

Mining inspectors are In no way connected With, 2457. 
Remark made by WItness that he could not remam a 

teacher at SchOol of Mines if the school were removed 
to Kensington, 7440. 

Amount of space which would be reqUired for the pro
fessor of mineralogy and mIDing if the school were 
removed to South Kensington, 7441-7447. ,I 

See also Jermyn Street Institution,. . 
Royal School oj Mines' Students. 

List of those who have passed examinations in mineralogy 
and mming. with pOSitIOns subsequently attamed by 
them. SatISfactory nature of the list, 2333. 

Not many are managers: of mines. Reasons given for 
thiS, which are of different lunda in dUferent ~g 
districts, 2334, 2335. 

They generally learn after leaving the school the practical 
part of thell' bUSlness, 2336. 

A few have come prepared with practical knowledge. 
and it would be better If more came so prepared, 
2336,2337. ' 

A larger number of, may be expected, when advantages 
of the school become better known, 2338. 

There has been a larger attendance of practIcal men the 
last few years, 2339. 

Grea.t advantage to the students that they should be 
brought m contact WIth the ~ecturer, 2340 •. 

The connellion of the 8chool with the Geolol{1cal Survey 
and Mining Record Office, and pOSItIOn of the lecturel' 
WIth re,spect to the mlDes of the Prince of WaleII' and 

,. those under the Woods and Forests,IS of great value to 
the students, 2340. 

They occasionally aCllompany the lecturer to Cornwall, 01' 
are furnished Wlth letters to Ius assIStant there, 2341. 

Many have become managers of mmes. &0.:;' posltionfl 
• formerly held by foreIgners, 2369. _ 

One is now engaged, under Mr. Siemens, in applying 
regenerative ful'naces to' steel-makmg. at Landore. 
2370. . . 

They enter mostly WIth small amount of preparation In 
mathematics, 2422, 2423. 

Desirable for minIng studentfl to have some practical 
knowledge of mimng, and acquaintapce with general 
SCience, before comrng up for the applled portIons. 
2433-2435. 

The supplf of mining students would not eventually be 
hmlted If courses were confined to technical ins~c
tlOn, 2440-2445. 

Do not obtam post of mlrung lDspectors ; a certain num
ber of years' practIcal management of a coal mine 
beIng essential for thiS office, 245~, 2459. 

Most of those coming up for mineralogy are well pre
pared in chemIStry preVIOusly by Dr. Frankland,2461, 
2462. 

Necessity of hflving a well-arranged collection of minerals 
for,7442-7444. - , 

Air present, the. students of mineralogy, besides the 
Jermyn Street collectIon, have the advantage of 
-studymg, in the British Museum, a collection arranged 
upon a totally drll'erent system, 7447. . , 

SMYTH, W. W.-cont. 
Science antiArt Department. 

AilslStance given by, to mining schools, unknown till 
lately to many leading miners, 2386. 

See South Kensington. Science Erominations, &c. 

Science Classes" See Mining Schools. 

Science ExamInations. 
Increased number of candi~tes in Department exami

nations in IWning and mineralogy, 2290. 
MinIng was added, in 1861, as a separate branch of, 

229],2292. 
QuaWicatlOns of pupils in mining or other technical 

subjects cannot be satisfactorily ascertained by Depart
ment examinations, 2352-2354. Care on examiners' 
part may somewhat counteract the dUliClilty. 2355. 

Vi"d "oce examInations in mining would be dUliClilt to 
conduct, on account of the outlyma: pOSition of the 
districts. The teaching in these districts is still mo,e 
dIfficult, 2356-2:160. • 

Science E:camination Papers. 
Great improvement m character of, WIth regard to 

mmeralogy and mming, 2298. 
Show a tendency m some places to ]ocwe studies, 

2310, 2312, 2313. Certain of them bear evidence of 
havmg come from the neighbourhood of Wigan, 
2375. 

Science Instruction. See Mining Schools, &c. 

SC1encl! Teachers. 
It IS dIfficult to get proper teachers of mming, 2294. 
Can make a better income by remalwng m large towns 

than by going to mining centres, 2302. 
)f large local colleges were erected there would be a 

dIfficulty at mst in gettmg teachers, 2430-2432. 

Secondary Schools. See Mining Schools. 
Siemens, Mr. 

HIS manager IS a former student of the School of Mines, 
2370. -

South America. 
Copper-ore of, has seriously depressed Cornish mining 

drll'uslon of scientific knowledge might lessen the dIffi
culty,2345-2351. 

South KtmS7.ngton. 
If the School of Mines were removed to, WItness had 

stated that he could not rema.in a teacher, 7440. 
OpmlOn respectmg amount of accommodation at, which 

would be reqUll'ed fol' a professor of IWneralogy and 
mmmg,7441-7447. 

For mmeralogy at, eIther the Bntish Museum collection 
should be m a place near the School of Mines, 01' there 
should be space for a full and well-arranged collection 
of romerals accessible to students. There should also 
be space for a collection of speCImens of IWneral 
lodes, models, IWning plans, and a sCientific hbrary, 
7444-7447. 

See Science anti Art Department. Science Examina
tions, &c. 

Staffordshire. 
There is no mining or metallurgical diatnct on the con

tinent of equal extent to North and South StaJl'ord
slure WIthout a mining' school. 2388, 2389 . 

Mmerals there are daily mcreasing in value. Special 
necessIty fol' economy of workmg, 2390, 2391. 

Waste m working the thick coal there, 2391, 2452. 
Diversity of practlce in mining operations between 

Stalfordshire and the North of Eng]and districts, 
2397-2399. 

In point of economy, it is most essential that more 
SCIence should be brought to bear upon the mining 
mdustry of Stalfordahire. An a.ssessment for that 
purpose de8ll'able, 2452~ 2453. 

Surt1e!Jing. 
A class for, should be mtroduced at the School of 

Mmes. Importance of a knowledge of underground 
surveying, which must be practlcally acquired m the 
rome, 2420, 2421. 

TechnICal Instruction. 
Excellent in Prussian mining schools, 2329. 
Students' attainments in, cannot properly be tested by 

Department examinations, 2352-2354. 
_. Is an advantage, even when unaccompanied With real 

practlce,2438,3439. 
If School of Mmes were confined to,' the supply of 

students would not evenbiuJIy be hmited by it, 2440-
2445. • ~ 

See Mining Schools, &c. 
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• SMYTH, W. W.-cont. 
Technical Schools. 
J Much wanted for teaching mining and mineralogy, 2299. 

Government aId not gIVen to, except In payments on 
. results, 2300. 
PartIculars of, at Glasgow, Cornwall" Newcastle, &c., 

2301,2302. ~ 
DIfficulty of always separating, from primary ones. In 

some mstan~es they mI,ght be taught by same master, 
2305,2306. 

MInmg school attached to a trade school at Bristol, 
2306,2307. 

See M,ning Schools, &c. 
" Tunes,." 

Remarks of wItness on a. letter in the" Times," contain
ing statements implying personal motIves, 7440. 

'Trades' S6pooz. 
Minmg school attached to a. trades' school at Bristol, 

2306, 2307. 
Truro. 

Technical school at, 2301,2302. 
Vienna. 

Proposed estabhshment of a central mining school at, 
2325. 

"Viman, Mr. 
Formerly obliged to engage aSSIstants from Freiberg, 

because men who had passed through the same courses 
could not be got in England, 2368. 

Wales. 
In West Wales managers pf mines are usually raised 

from the ranks, 2335. 
Managers, &c. of smeltIng works in South Wales have 

been formerly engaged from the contment, 2367, 2368. 
TIllS occurs less frequently; the School of Mines is 
now supplying managers, 2369. 

Wigan. 
Allusion to exaIDination papers bearing evidence of 

;having come from the neighbourhood of Wigan, 2375. 

MURCHISON, SIR RODERICK I., BART., K.C.B. 
(Index of hIs Evidence.) 

Accommodation for Science Purposes. 
DeSIrable to enlarge Jermyn Street mstitutIon by addItion 

of two houses in Jermyn Street; one house specIfied, 
24i2,2473. 

A small addItional space would satISfy the professor of 
metallurgy, 2472, 247~, 2476, 2492. 

More laboratory room IS desired in Oxford Street by pro
fessor of chemIstry, to instruct a larger number of 
persons, 2476,2477. 

It would not be necessary to pull down and rebuild the 
addItIOnal buIldIngs suggested for Jermyn Streef msti
tutIOn, 2492. 

.office room urgently wanted by the geological surveyors, 
to construct their maps, &c" 2492. 

Artizans. 
600 artizans attend the evening lectures in J ermyo Street; 

the abohtlOD of which lectures would be an ungracious 
act, 2472. 

Ballarat M,ning School. See Victoria. 
Canada. 

A muung school, in connexion with the Geological Sur
vey and Museum,is bemg projectedm Canada, entirely 
upon the Jermyn Street plan, 2471. 

Chemistry. . 
No school of mines complete without a chemist, 2473 
AddItIonal space, at College of ChemIstry, has been 

desired by both the past and present professor, to in
struct a greater ,number of persons, 2477. 

Chemical analyses are reqUIred to be made during the 
progress of the GeologIcal Survey; more should be 
done In that dIrection than has as yet been practicable, 
2481,2482. 

Cole, Henry, Esq., C.B. 
AllUSIOn to Mr. Cole's memorandum in 1868, on removal 

of School of Mmes, 2469, 2470. 2474-2476, 2483, 
2485. 

Columbia College Mining Sc4001. See New York. 

Coonc,l of Professors of Royal School of Mines. 
'rheir opinion has not been taken offiCIally on the pro

posed removal of the school, 2480. 

Donnell,!!, Captain, R.E. 
AllUSIOn to his .fVIden~l:· and memorandum, in 1868, 

respectIng removal of School of MInes, 2469, 2484. 

MURCHISON, SIR R.-cont. 
Frankland, Dr. 

Rock specim~ns!l'le occasionally analyzed by, fOf Jermyn 
S?,e.et lDstitution, 2473, 2482. 

DeSIre of, for a larger laboratory, to instruct a greater 
number of persons, 2476, 2477. 

Has always made analyses of Survey rock specimens when 
requested, 2482. 

His opmion cited, that if the College of ChemIStry were 
removed to South Kensmgton it might still be carried 
on as heretofore In cOIlJunction Wlth School of Mmes 
2488. ' 

Geological Sur"ey of the United Kingdom. 
~Itness is dtrector-generalofthe Geological Survey and 

dIrector of the Royal School of Mmes 2468 ' 
Suggestion that houses In Jermyn St~t b~ taken for 

Survey land Mll~mg Record Offices, and for the pro
fessors who reqUIre more space, 2472, 2473. 

A chemIst to analyze rock speCImens IS essential during 
the progress of the Survey; more should be done in 
that dIrection tban has yet been found practIcable 
2473, 2481, 2482. ' 

The Survey.must have a palmontologist, 2473. 
The GeolOgical Survey IS a great and progressing na

tional instItution, 2473. 
S~ace for geologIcal surveyors to construct their maps, &c. 

18 urgently needed, 2492, 2493. 
HanJard CoUege Mining School. See Massachusetts. 
Hofmann, Professor. 

Rock spe~imens were occasionally analyzed by, for Jermyn 
Street lDstitutIon, 2473, 2482. 

Would have hked Increased space in College of Chemistry 
to lDStruct a greater number of persons, 2477. 

House of Commons Select Committee, 1868. See Samuelson 
M,'. • 

Jermyn Street 111Stztution. 
W!lnt of space in, would be met by adding two houses 

itt Jermyn Street; one SUItable house pointed out, 
not necessary-to pull down and rebul1d, 2472, 2473 
2492. ' 

Advantage of the size and central position of the lecture
theatre in, which enables 600 artIzans to attend the 
courses, 2472. 

The InstitutIon has worked effiCIently fol' nearly 20 years, 
and nothmg but dIsadvantage could be attained by 

_ breakIng down one branch of It, 2473. 
See Accommodat,01I, Royal School of Mines, -te. 

Laboratories. 
The School of MIDes' professors of natural history and 

phYSICS might have laboratones by addmg two houses 
in Jermyn Street. Only a small addItIonal accom
modatIon is reqUIred by the professor of metallurgy, 
2472,2473,2176.2492. 

The professor of chemIStry would hke more laboratory 
accommodatIon to instruct a greater number of 
persons, 2476, 2477 • 

Lectures to Working Men. 
Through the size and central position of the lecture

theatre in J ermyo Street, 600 lIrtizans are enabled to 
attend the courses. :l'he abohtion of these lectures 
would be an ungracious act to working men, 2472. 

Allusions to WItness's statement respectmg the volun
tary delivery of these lectures by the professors, 2486. 
2487,7472. . 

Massachusetts. 
The School of Mining and Practical Geology at Harvard 

College has been establIshed on the plan of the Royal 
School of Mmes, 2471. 

Metallurgy. 
An essential branch of a school of mines, 24i2, 2473. 
A small addItional accommodatIon in Jermyn Street 

would satISfy the professor of metallurgy, 2472, 2473, 
2476,2492. 

Metropolitan College of Science (proposed). 
The School of MIDes will always -serve its legitImate 

purpose If not commingled with other public teaching; 
but a great polytechnIC school would be of im~rtance 
in a general scneme of national education, 2473. 

Mining Record OjJice. 
Suggestion to provide a house in Jermyn Street rOf. 

together with Geological Survey, 2472, 2473. 
Museum of PractIcal Geology. 

ChemIst and paIreontologIst essential officers in, 3473. 
New York. 

The School of Mines at Columbia College, New York, 
has been establIshed on the plan of the Royal School 
of MIDes, 2471. ' 
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MURCHISON, SIR R.-cont. 
Palteontologist. 

Essent1lll in a school of mines. 2473. 
Percy, Dr. 

Only small additional accommodation in Jermyn Street 
requll'ed by, 2472, 2473, 2476. 

Royal College of Chemistry. 
More laboratory room in, desirable, to instruct a greater 

number of persons; but the chemical instructJon 
given is enough for the wants of the School of Mines, 
2476,2477. 

Dr. Frankland's opinion cited, that if the College of 
Chemistry were removed to Kensington it IDlght still 
be carried on In conjunction with the School of Mines, 
2488. 

The College of Chemistry was removed from Jermyn 
Street for want of space; though more convenient 
if under same roof as School of Mines, the latter has 
gone on remarkably well since the separation. 2491. 

Royal School of Manes. 
Witness is director of the Royal School of Mines, 

2468. 
Protests against the scheme for breaking up the school, 

2469. The abohtion of the School of Mines, after 
nearly 20 years of sur.pessful teaching, would be a 
retrogressive step in the cultivation of science, 2471. 

Instances Cited of School of Mines forming a model for 
siIDJlar institutions in Canada, America, &c •• 2471. 

Th", addition of two houses in Jermyn Street to the 
IDstltution, for physics and natural hIStory laboratories, 
and a smallIDcrease of space fol' professor of metal
lurlG', would meet wants of School of Mines, 2472 
2473. 

Were such laboratories not built, and some of the teach
ing removed, the School of MIDes might still be 
retained in Jermyn Street, if additional house-room 
were provided for GeolOgical Survey and Mming 
Record Offices. 2473, 2476. 

Chemist and palmonto10gist essential officers in, 2473. 
Is a public institution which will always serve Its legiti

mate purpose, if not comm1Ogled With other public 
teachings, 2473. 

The opmlOn of the Council of Professors of, as to removal 
of school, has not been taken offiCially 2480-

The College of Chemistry might be carrJed on in con
junctloll With the school, even if the college were 
removed to Kensington, as stated by Dr. Frankland, 
2488. 

It would be more convenient to have the College of 
ChemiStry uneler the same roof as the School of Mines, 
but S10ce the separation the School of MIDes has gone 
on very well, 2488-2491. 

Samuelson, Mr. 
AllUSion to Mr. Samuelson's' committee, before which 

eVldence was given respectmg proposed removal of 
School of MIDes, 2469, 2470,2474,2475,2483-2485. 

South Kensington. 
Protest against removal of School of Mines to South 

Kensington, 2469-2473. ' 
The School of Mmes will always serve Its legitimate pur

pose, If not commmgled With other pubhc teachmgs; 
but a great polytechmc school at South Kensington 
would be of IIDportance in the scheIbe of national edu
cation, 2474. 

Dr. Frankland's opinion cited, that if College of Chemis
try were removed to South Kensington it could be 
carried on in conjunctIOn With School of Mmes> as 
heretofore, 2488. 

Victoria. 
School of Mines now being estabhshed at Ballarat 011 

the Jermyn Street plan, 2471. 

BROUGH, LIONEL, ESQ. (Index of his Evidence.) 

Accidl'7lts in Mines. See Mines. 
Age of ]lImIng Students. 

Those trammg for vi('wers go underground at 160r.17 
years of age, 2536. 

Apprentices to Viewers. See Miners. 
Artizans. See Maners. 
Assessment for Science Purposes. 

Approval of a faJl' ta."I: on coal or wages to increase 
sClentlfic education, 2619-2623, 2648-2650. 

Belgium. 
Mming engineers in, get high scientlfic education, but 

have less practical knowledge than those of Bntam, 
2599, 2628-2630. 

BROUGH, LIONEL, Esq.-Belgium-cont. 
More accidents, in proportion to COllI worked, in Belgium 

than in Britain, 2631. 
Narual mining wfficulties in Belgium greater thall in 

Bntain, but there is less fire-damp, 2632-2635. 2638. 
System of ventilation perfected in BelgIUm, &c. before 

England, 1639-2645. 
Bristol. 

Not a great centre as regards mining operations, 2618. 
Bristol Mining School. 

In south-western mining district there are managers who 
have been educated 1D BrIStol mining school, but none 
from Royal School of Mines, 2498,2525. 

Exc£'llent sub-officers produced from, 2498, 2499. 
No Government stipend for, now; the school rendered 

good service, but was discontmued for want of funds, 
and embowed in the trade school, 2499-2505, 2507-
2510, 2515, 2516, 2626, 2627. 

There would have been a better attendance If the school 
had been sitJlated in Wales; most of the boys were 
Welsh,2510. 

Plan of Royal School of MInes' classes followed by, 
2515. The classes held in, now, bear no comparison 
to the min10g classes formerly held, 2516, 2517. 

The education given in, was not suffiCIently high for 
managers, 2522. 

None utterly ignorant came to the school; there were 
about a dozen real miners, 2559-2561. 

Mining schools should be formed on the plan of, 2580. 
Fees, &c. at, 2581-2584. 

Difficulty of carrying on such a school, 2617 ~ 2618. 
CardtJ!. 

A better 10calJtythan Bristol for a mining school, 2510. 
Coal and Collieries. See Mines. 
Colliery Viewers. See Miners. 
l;ontrilnitions for Science Purposes. 

Withdrawn from Bristol and Glasgow mining school by 
colliery proprietors, 2502, 2507-2510, 2626,2627. 

Dunculty of supporting sCience schools by local con
tributions, 2617. 

Cost of MIning Schools. See Mining Schools. 
Dowlazs. 

Great amount of wages paid in; cost of a mining school 
would be an inappreCIable per-centage on wages Within 
the diStrict, 2588-2591. 

-Durham. 
Plan of mining education in connexion with the Uni

verSity, proposed by Mr. Nicholas Wood, 2506. 
High education and large salaries of colliery viewers in 

Durham, 2544, 2647. 
Education of MIners. See Miners. 
England. 

High education of Vlewers in north of England. Loss 
of life in mines less there than 1D Wales or Lancashire. 
2544-2549. -

Ventilation of mines was perfected on the continent 
before England, 2639-2645. 

Fees. 
Of stJJdents, in science schools; difficult to collect, 2626, 

2627. 
Glasgow Mining School. 

Excllllent men for sub-officers produced from, 2499. 
lfJning schools might be found on plan of, 2580. 
The school dropped ofl' from nonpayment of fees and 

withdrawal of contributions, 2626 .. 2627. 
GotIernment. 

Stipend of, withdrawn from Bristol mining school, 2499-
2504. 

Could not be expected to support mining schools in all 
the kinq-dom. 2578. 

DJfliculty of supporting sCIence schools, even when 
Government aid depends on continuance of contribu.
tIOns, 2617. 

Government would be justified i,p making a fair tax 
on coal or wages for purpose of scientific educatIOn, 
2619-2623,2648-2650. 

Lancashire. 
Loss of life in mines less in north of England than in 

Lancashire; higher edl1catlon of viewers ID the north, 
2544-2549. 

MalJagers, Viewers, <tc. of Mines. See Miners. 
Mathematics. 

A mining course should include mathematics, 2520, 2521, 
2523. 

Though not taught in Scho~f Mmes, useful men have 
Ilome from there, 2524. ' 

4Za 
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BROUGH, LIONEL, Esq.-con/;.-
Mtrtkyr. , , 

A better centre for a mining school than Bnstol or 
Tredegar, 2510, 2568. It would accommodate a mimng 
populatlon of 200,000, 2567-2570. 

Enormous amount of wages prud in; cost of a. minmg 
school an inappreClable per-centage\ on the wages, 
2587-2591. 

SalaI.'y of master for proposed school at, 262~!, 

Metallurgists. ' 
In south-western mining dIstrICt there a.re no metallur

gists from School of Mmes acting as ~anagers, 2498. 

Miners (Managers and Workmen). 
No managers in south-western mining district who have 

been educated at School of Mmes, 2498. Reasons 
asSigned for this, 2525-2530. ' 

Excellent men for sub-officers produced from mimng 
schools of Bristol and Glasgow, 2498,2499,2502. 

Many I managers are well-educated men; many the 
reverse, 2506. ' , 

Better education wanted for our viewers; proposition of 
Mr. Nicholas Wood, 2506. . • 

Many students went from Wales to Bristol mining school; 
schools would have been better in their own districts, 
2510-2512. 

'Subjects desirableto be taught to young working miners, 
to enable them to become overmen, 2517-2519. 

Higher subjects necessary to be taught to Viewers, 2517, 
2520-2524. They should undergd their curriculum 
:&ret, and then work underground, 2531,2538. 

The viewer class are educated as such; occaslOnally onr
,men, become viewers, 2532, 2533. Those training fo'l 
VIewers go at 16 or 17 into the pit, and never after are 
able to have a university educatlOn, 2534-2536, 2610-
2613. They are usually ignorant Ilf the sciences bear
mg upon minmg, 2537: Attendance at a school of 
SClence during apprenticeship would be desirable; 

·previous collegiate education better, 2614-2616. 
A higher 'scientific educatlOn essential for' economical 

workmg of mines and safety of life, 2539, 2545-'254;. 
Northumberland and Durham said to 'possess the best 

educated viewers, 2544. 
Were viewers scient!fic men, they would like their under

officers to possess a knowledge of science, 2549-
2551. 

Viewers not favourable to mining schools, 2553. Pro
prietors, &c. see necessity for SClence, 2554, 2555. 

Recklessness of miners would be checked by advanced 
educatiob, 2556,2557. 

None utterly ignorant came to Bristol school; about a. 
dozen students were real miners, 2559-2561. 

A mImng population of 200,000 would be accommodated 
by a minmg school at Merthyr, 2567-2570. 

Overmen should be educated in schools of the grade of 
those at Bristol and Glasgow, 2579, 2580. 

Education for Viewers ()nly to be got in universities, 
~581. 

Vast amount of wages paid to, in Wales, 2587-2590. 
In witness's dIstrict, workmen would be glad of in

struction in science, and are sufficillntly numerous to 
constItute classes, 2594., 2595. 

High scientIfic education of Belgian mining engineers, 
but they have less practical knowledge than those of 
Bntain, 2599, 2630. 

National loss of coal in Staffordshire, which might have 
been avoided if viewers had been better educated, 2600-
2602. 'h 

Surveymg conducted by miners with reference to t e 
magnetic instead of the true north, 2606-2609. 

Wages of men might be taxed to mClease educatlOn, 
2620-2622, 2648-2650. 

Instances of /tood results shown by viewers of scienttfic 
education, 2636, 2637. ' 

Educated viewers are sometlmes passed over by lessees 
on the score of economy, 2646. 

Viewers get high salaries, especially in Northumberland 
and Durham, 2647. 

Mines. . . 
Witness IS inspector of coal and ironstone mines in 

south-western Britam,2494-2497. No managers of 
mines in thiS dIstrict from Royal School of Mines, 2498. 
2525-2530. 

l1Jssentlal subjebts of education for managers and work-
men of mines, 2506,2517-2524. . 

Proprietors of collieries withdrew subscriptions from 
Bristol and Glasgow mirung schools, 2499, 2502, 

])0'11/, 2507-2510,2626,262'" . 
All"-lntlfic knowr8dge especially essentlal for managers of 

resry, c~llieries, 2524, 2526, 2603-2605. 

BROUGH, LIONEL, Esq.-M,nes-cont. 
Greater economy in working mines, and safety of bCe 

would result from higher scientdic educatIon 2539' 
2545, 2546. ' , 

In,stances of colliery proprietors possessing scientIfic 
attalnments, 2540. 

Loss of bfe, in proportion to quimtl~ of coal, less in the 
north than In Wales or LancashIre, 2546; more lost 
by fall of materials than fire-damp, 254.7. 

Necessity for scientrlic knowledge seen by proprietors of 
mines, 2554, 2555. . 

Owners of mines in Wales and MonmouthshIre have 
spoken of establIshing a mining school, but It has not 
been taken up, 25i6, 2577. 

In economy of working, in mines, the cost of a mming 
school would be reprud, 2592. 

The future deep worlong of mines will involve high 
scientific attainment as tc) ventilatIOn, &c., 2596-2599. 

N atlonal loss of coal in Staffordshire, whICh scientdic 
knowledge might have prevented, 2600-2602. 

Explosions in mInes might be lessened by more know
ledge of science, 2603-2605. 

!langer of surveying mines with reference to the mag
netic and not the true north, 2606-2609. 

SClentdic education of the highest importance in mining, 
2613. 

-A tax might be made upon produce of mines, &c. to 
extend sClentlfic educatlOn, 2619-2623. 

More accidents, in proportion to coal worked, in Belgian, 
than in Bntish nunes, 2631. Natural difficulties 
greater in Belgian than in Bntlsh mines. Less fire
damp, 2632-2635, 26'38. 

Ventilation system perfected in Belgium, &c. before 
Britaln, 2636-2645. 

Mining Proprietors, 1.1e8sees, ~c. , 
Subscriptions of, withdrawn from Bristol and Glasgow 

minmg schools, 2499-2505,2507-2510,2626,2627. 
Would not employ a viewer who had not been practlcal1, 

educated underground, 2530. 
lnstiances ()f sClentdic knowledge possessed by lessees of 

collierIes, 2540. 
Necessity felt by, for more scientrlic teaching, 2554, 

2555. 
A science school for Wales and Monmouthshire has been 

spoken of by owners, &c., but not taken up, 2576, 
2577. 

Waste and accidents might be lessened if lessees were 
better educated in SCience, 2602, 2605. 

Approvill of a tax on, for IncreasIng sClentdic education, 
2619-2623, 2648-2650. 

Economy' of, sometimes militates against appointment of 
scientific viewers, 2646. 

Mining Schools. 
Those of Bristol and Glasgow have produced excellent 

_ sub-officers, 2499. The schools dropped otl', from non
payment of fees, and withdrawal of contnbutlons, 
2626,2627. 

Want of one in Wales, 2510-2512. 
None now lU south-western mining dIstrict, 2514. 
Subjects desirable to be taught in, for viewers and work-

men, 2517-2524. 
Viewers not favourable to mining schools, 2553. Pro

prietors, &c. of mines see necesHity for scientdic 
teaching, 2554, 2555. 

One at Merthyr would accommodate the mining popula
tion of Wales, 2567-2570. 

A school for Wales and Monmouthshire centre has often 
been suggested, 2576, 2577. 

The more schools lIke .Royal School of Mines the better; 
but, to educate overmen, Bristol and Glasgow schools 
might form models. 2578-2580. , 

No difficulty in gettlng teachers for secondary schools, 
2581. 

TeacherII' of, should be well paid, to ensure gaod men, 
2585. 

Cost of mining schools would be an inappreciable per
centage on amount of wages paid in a distnct, 2585-

. 2591, 2618. The educatloll would repay the cost, 
2592,2593. 

In Witness's dIstrIct, men would be glad to get inl\ruction 
at, 2594. 

DeSIrable If attendance at a school of science were a 
necessary part of tralnlng of a VIewer'. apprentlce; 
previous collegiate educatlOn better, 2614-2616 

Difficulty of supportmg local mirung schools, 2617, 2618. 
A tax upon coal or wages deSIrable, to increase educa.
tlOn, 2619-2623,2648-2650. 

A teacher of a large school ought to receive 2501. or 300/. 
per annum, 2624, 2625. 

Difficulty of gettmg the fees for, 2626, 2627. 

" 
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Monmouthshire. , 

Mining school for Wales and Monmouthshil'e suggested, 
but not earned out, 2576, 2577. 

Newport. ' 
A better locality than Bristol for a mining school, 2510. 

Northumberland. 
HIgh educatIon and large salaries of colliery viewers in, 

2544,2647. l 

Practical Instruction. ' 
Colliery viewers must have been practically brought up 

underground, 2530. 
Practical knowledge of Belgian mining engineers inferior 

to that of BritIsh miners, 2630. 
Royal School of Mines. 

In south-western mming district, there are no managers 
of mines or me~allurgJeal works who have been edu
cated at School of MIDes, 2498. The students have 
sought employment abroad; or not have been practi
cal workers in collieries, which would prevent them 
from becoming VIewers, 2525-2530'. 

Classes of, most appropriate for teaching; the Bristol 
school endeavoured to follow the plan, 2515. 

Though mathematics is not taught in, useful men have 
come from the school, 2524. 

The more schools there are hke the School of Mmes the 
better, 2578, 2579. One generation could hardly tell 
the value that has resuited from it, 2592. 

Science (generally). 
It should be taught; not acquired by excessive srody 

by young people after the labour-ofthe day,2540. 
Improved state of sCIentific education in Staffordshire, 

2543. 
Science Classes and Schools. See Minin!J Schools. 
Science Teachers. 

No difficulty in getting teachers 'or secondary schools, 
2581. 

Teachers of mining schools must be well paid, to ensure 
good men, 2585. 

Staffordshire. 
Improvement of scientific education in, 2543. 
Great national loss of coal there, whlCh might have 

been aVOIded by scientIfic knowledge, 2600-2602. 
SUT'Deying. See Mines. 
Swansea. 

A better locality than Bristol for a nnning school, 2510. 
Tredegar. 

Great nnning centre of south-west ,dIstrict, 2564: 
A mmmg school at Merthyr would accommodate 

Tredegar, 2568. 
Ventilation of Mines. 

The future deep workmg of coal mines will involve 
high SCIentIfic attllmment as regards ventilation, &c., 
2597-2599. 

System of ventIlation perfected in Belgium, &c. before 
Bntain, 2636-2645. 

Wages. , 
Cost of science school would be an inappreciable per

centage on wages in such a district as Merthyr, 2586-
2591. 

A tax on mmers' wages might be made, to extend 
SCIentific education, 2619-2623, 2648-2650. 

Wales. 
A mining school located in Wales would have had more 

support than that at Bristol, 2510. 
Loss of We m mines, in proportion to amount of coal, 

less ~n north of England than in Wales, 2546. , 
The mining populatioll of Wales would be accommodated 

by a minmg school at Merthyr, 2567-2570. 
A school fpr Wales and Monmouthshire centre nas 

often been suggested, but not carried into effect, 2576, 
2577-

• Great amount of wages paid 1D Wales; to which cost of 
; mining schools would be an mappreClable per-centage, 

2587-2590. 
BelgIan nnnes less fiery than those of Wales, 2638. 

Wood, Mr. Nicholas. 
Plan of educatIOn for colliery viewers proposed by. 2506. 

THOMSON, THOMAS, ESQ., M.D., F.R.S. (Index of 
rus Evidence.) 

A.ge of Science Students. ' 
Many of the rejected Department candidates in botany, 

probably young cruldren. ExceptIOnal case, of a gul 
of eight, who passed in the elementary stage, 4896. 

~ 

THOMSON, THOMAS, Esq.-cont. 
Botany. l 

Witness was formerly in charge of Botanw Garden at 
CalC1ltta; and has I;\Cted as Department examiner in 
veg~able phySIOlogy and systematic botany for eeveI\ _ 
01' elgl!t ye3.JS, 4880, 4881. , 

Sound kno}Vlt!dge pf botany shown by a tair proportion 
of candJdates, ahd higher standard reached during the 
last few years.· Last year an exception, on account of • 
the change of system, 4883, 4884, 4906. ' 

About 500 candidates offered themselves last year, 4886. 
Many. teachers of botany are incompetent, having no

practical knowledge, 4888-4893. 
In the medical schools there are botanical lecture8hips, 

but there are no classes anywhere for training teachers 
of botany, 4895. 

Ages of rejected candidates in botany probably less than 
those who have passed. ~One gIrl of eight passed in 
the elementary stage, 4896. 

No other science can be so well taught to young children, 
4897. Vegetable physiology is not adapted to cruldren, 

,4898. 
Examinations in systematic botany are' conducted by 

means of hving speCImens, 4899-4901. 
Teachers must have passed the first class of the advanced 

stage, 4904. 
RemuneratIOn for teachmg. ,botany is so SUJall, that 

masters get their information. from books, instead of 
srodying it in placllS where it can be properly learned, 
4907. 

Formerly there was a special examination. of teachers 
of hotany. Wibless prefers the old system, 4908-
4918. 

There has been a gradual improvemen~ ,in, the teaching 
of botany, but It might have been greater if the old 
system had been attended to, 4919. ' 

It is ~llusory to teach botany, in evening winter classes, 
from books, and Without specimens, 4921-4929. It 
should be taught in the fields, In the summer, 4930. 
It would be well to confine botanical cl~ses to the 
spnng and summer months, 4931. . 

Vegetable physiology may be taught at any time, and no 
one should be allowed to srody that subject until he 
had passed in systematIc botany, 4931. 

SystematIc botany could not be properly taught, in 
wmter, and Without speCimens, by schoolmasters 
engaged dunng the day in elementary teachmg, 4932. 

It is the first branch of natural sCIence wruch can be 
taught With: ease to chlldren, and may be made most 
attractive, 4933, 4934, 4936. 

SystematIc botany should be taught first, and vegetable 
physiology later, 4935. 

Allusion to Professor Huxley's opinion 'liS to the high 
value of the study of botany, 4936. 

Crammmg 18 as easy to detect m botany as in other 
subjects; but there IS no objection to botany on the 
ground of Its bemg liable to cramming, 4937-4939. 

A microscope is of great advantage In teachmg botany 
4940, 4941. ' 

'rhere are about 30 or 40 teachers of elementary botanv 
connectl)d with the Department, 4944. • 

Calcutta. 
,WItness has had charge of Botanic Garden at Calcutta 

4880: ' 
Children. 

A girl of eight passed m the elementary stage 1D botany 
4896. ' 

, Botanycan be taught-_better than any other branch of 
natural sCIence to young chlldren; but not vegetable 
phYSIology, 4897. It nnght be introduced with 
advantage into elementary schools, 4933, 4934 
4936. ' 

Cramming. , 
Manf of the candJdates trust to cramming· but that 

practice varies under dUl'erent teachers 4888. 
Most of .the rejected have been probably prepared by, 

crammmg from books mstead of being taught from 
hYing specimens, 4902. 4903, 4925,. 

Can he detected by an examiner in botany, &c. Re
markable instance of cramming investIgated by the 
Department, where 30 or 40 papers were found to have 
been dictated and learned by rote, 4937, 4938. 

No objection to botany on the ground of its beIng lIable 
to crannning. 4939. 

Elementary Schools. 
, ·Masters of, haVII- neither time nor means of properly 

studymg botany, 4907,4931: '" 
::. Botany mIght be taught with advant~e to children in 

elementary schoolsf 4933. 4934." - '. } I-

4Z 4 
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THOMSON, THOMAS, Esq.-cont. 
Herbarium. 

'An herbarium would be 'an insufficient substitute for 
real practIcal teachIng of botany, 4922. 

HflI1Jley, Professor. 
Opinion of, quoted, as to the high valuet9f botany as a 

means of mental cultiva~ion, 4936. 
Medical Schools. 

In all the schools there are botanical lectureships, but not 
specially fol' training teachers of botany, 4895. 

Microscope. 
Except for the very elementary stage of systematic botany, 

a microscope is a requiSlte for every science teacher, 
4940, 4941. ' 

Plants. 
Living \ plants are Bent for description in systematic 

botany examinatIOns, 4893, 4899-4902. 
In vegetable physiology, plants were not used in the 

special eXamlnation of teachers formerly held; 490a, 
4909. 

An herbarium is an insufficient Bubstitute for living 
specimens in practical teaching, 4922. 

Practical Instruction. 
Deficiency of teachers in practical knowledge of botany, 
4888-4893. Specimens for teachlng,botany can always be 

got in the summer, 4897, 4930. 
Department candidates appear generally not to hl.ve been 

taught from hVlng specimens; by aId of which, and 
in the fields, botany should be taught, 4902, 4903, 
4921-4931. 

An herb anum is an insufficient substitute for real 
practical teaching from living specimens, 4922. 

Science and Art Department. 
WItness has acted under, as examiner in botany, for 

seven or eight years, 4881. 
Considerable good effected by Department system, 4882-

4884. 
Witness's suggestion to DepartInent, that no one should 

study vegetable physiolpgy until he ~ad passed in 
systematic botany, 4931, 4935. 

Remarkable case of cramming investIgated by Depart
ment,4937. 

There are about 30 or 40 teachers of botany connected 
WIth the DepartInent, 4944. 

Science Classes. 
There are none in London or elsewhere for traimng 

teachers as instructors in botany, 4895. 

Science Ewamination Papers (generally). 
The written papers are the only means by which exami

ners come in contact with candidates, 4882. 
The schools whence the papers come are not known to 

the examiner, 4894. 

Science Ewamination Papers (In Botany). 
A considerable amount of sound knowledge of botany 

shown by the papers of a fair proportion of candidates, 
4883. 

Many of the pap-ers show cramming, but that practice 
varIes under di:fferent teacher!!, 4~8, 4903. 

The writmg and spelling of most rejected papers show 
the candIdates to be probably young children, 4896. 

Great difficulty in setting a paper in botany sufficiently 
comprehenSIve to test all students, 4916. 

Remarkable instance of crammmg discovered in 30 or 
40 papers, 4937. 

Science Ewaminations (generally). 
The DepartInent system has done considerable good, 

4882. 
The higher examinations can now only be passed by 

those who have succeeded m the lower; approval of 
this system, 4884, 4885. 

There was formerly a special examination for teachers; 
now they have merely to pass the highest grade of the 
ordinary exammatlOns, 4891, 4892, 4908. 

Science Ewaminations (In Botany). 
Much sound knowledge and improvement shown by 

Department candIdates in botany dunng the last few 
years, 4883, 4884. 

The change of system last year, that no one be allowed 
to pass the higher who has not passed the lower exaIDl
natIOn, prevents a definite opinion of the result bemg 
formed at present, 4884, 4885. 

There were 500 candidates for the botany examinations 
last year, 4886. 

No special examination now for teachers of botany, &c., 
4891, 4892, 4908. ~ 

LIving plants ~e sent for description in systematic 
botanl examinatioJllI, 4893, 4899-4902. 

THOMSON, THOS., Esq.-Scifnce Ewaminationl, -l'c.'-cont. 
A fair proportion pf candidates show they have been 

taught from hving specimens. ' Most of the rejected 
have probably been taught only from books 4902 
4903. ' , 

In the special examination for teachers formerly held, 
they were exammed WIth specimens for systematic 
botany, but not for vegetable physiology 4908 4909 
The certificate was given formerly for botany sepS: 
rately, whIch included the two sections vegetable 
phYSIology and systematic botany, 4912-49i4. 

Great rufficulty at present in settIng a paper for exami
, nations sufficiently comprehenSIve to test all candIdates 

4916. ' 
Preference given to the old system of examination 4917 

4918 •. ExaminatlO~s have shown a gradual i~prova: 
ment m the teachmg of botany, but It might have 
been more rapId if the old system had been attended 
to, 4919. 

WItness' suggestion to Department, that students should 
pass in systematic botany before studymg vegetable 
physiology, 4931. 

Science Ewaminers (generally). 
Difficulty of their formmg an opinion of the Department 

system, through not coming in contact WIth pupils or 
being able to ascertaIn theil, after career, or amount of 
informatIOn retained by them, 4882, 4887. 

Approval of examiners' recent plan, that no one should 
pass the higher who had not passed the lower exami-
nation, 4884, 4885. . 

Examiners do not know the schools whence their papers 
come, 4894. 

Science Ewaminers (in Botany). 
The examiner has only the control ot a general exami

natIOn over the attainments of a teacher of botany. 
There is great difficulty lD settlDg a paper to test these 
attainments, 4916. 

An examiner can as easily detect cramming in botany as 
in other subjects, 4937. 

Science Students (generally). 
Examiners not coming in contact with students, except 

by thell written papers, have no means of tracing 
theIr after career, 4882, 4887. 

A student who has passed in the first class of the advanced 
stage may now become a teacher of the subject in 
whIch he passes, 4915, 4916. 

Science Students (of Botany). 
A fair proportion show a sound knowledge of botany, 

4883. They have been improving year by year, 4884. 
There were about 500 canrudates m botany last year, 

4886. 
Many of them trust to cramIDlng; but that practice 

varies under dlfl'erent teachers, 4888. 
, Allusion to paper containlDg the age of passed candidates. 

Many of the rejected were probably young chIldren. 
One girl of eight years of age passed in the elementary 
stage, 4896. ' 

They are required to describe living botanical specimens, 
4899-4902. 

Most of the rejected have probably been taught from 
books instead of from hving specimens, 4902, 4903. 

There IS great difficulty now lD setting a paper to test all 
classes of candIdates, 4916. 

flo means of knowUlg by whom the rejected candidates 
were taught, 4920. 

Are probably taught from books instead of from hving 
specimens, ill the winter. ObjectIons to thIs, 4921-
4929. ' 

Suggestion of witness to Department, that students 
should not study vegetable physiology untIl they had 
passed in systematic botany, 4931. 

Science Teachers (generally). 
Examiners are not acquainted with either teachers or 

pupils, 4887. 
They are not separately examined now, but merely have 

to pass the highest grade of the ordinary exammatIon 
, in every subject they undertake to teach, 4891, 4892, 

4904, 4905, 4908. . 
EVl'ry teacher should possess a IDlcroscope, 4940. 

Science Teachers (of BolaIIY)· 
Cases of cramming vary with the teachers, 4888. 
Many- undertake to teach 'botany Wlthout a competent 

practical knowledge, 4889, 4890. ' 
Teachers have now merely to pass the highest grade of 

the orrunary examinatIon in each subject they teach, 
and the examiner cannot test thm qualifications, as 
he could under the old system, 4891, 4892, 4904, 
4905. 

.... 
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THOMSON, THOYAs, Esq.-Science Teachers, .!I-c.-cont. 
There are no classes in existence for tralDing instructors 

In botany, 4895. 
Rejections are greatly due to the teacher not having been 

properly taught, 4903. 
Remuneration of teacher so small that there is no 

Inducement to study botany where it could he 
properly taught; -and teachers of elementary schools 
have neither tIme nor means of studymg the subject. 
4906.4907. 

In the ~peclal examination of. formerly held. specimens 
were used Cor systematIc botany. but not for vegetable 
phYSIOlogy, 4908, 4909. 

In the former examInatIOns they rel'eived a certificate 
for botany separately. includmg the two sectIons of 
vegetable phySIOlogy and systematIc botany, 4912-
4914. 

A student who has passed in the first class of the 
advanced stage may now become a teacher of botany, 
4915,4916. 

Value of a mICroscope to sCIence teachers, 4940, 4941. 
There are about 30 or 40 teachers of botany connected 

with the Department, 4944. 

Summer. 
Specimens for teaching botany can always be got in the 

summer, 4897. PupIls should be taught at that 
season, 4930. 

Vegetable Physiology. 
Should not be taught to young chlldren, 4898. 
Living specimens were not used in the examinations in 

vegetable phYSiology formerly held for teachers, 4908, 
4909. 

Velletable physiology and systematic botany were the 
two sections whIch teachers had. to pass to gain a 
certificate In botany, 4912-4914. 

It may be taught at any season, .J931. 
Winter. 

Botany students in the country are improperly taught, 
from books, and in'the winter, 4921-4931. 

ISELIN, JOHN FREDERICK, ESQ., M.A. (Index of 
his Evidence.) 

Animal Physiology. 
Should be taught in elementary illhools, 5922. 

Apparatus/or Science Purposes. 
Mo!'e laboratory apparatus required now than formerly 

for demonstratIOns In chemistry, 5906, 5907. 
For teachIng e"<perlmental phYSICS not so abundant as for 

teachmg chemistry, 5908. 
Same amount of apparatus and demonstratIOn not 

reqUIred in elementary schools as ID adult classes, 
li921. 

See also Laboratory Apparatus. 

Arithmetic. 
More attention should be paid to, in elementary schooh, 

5922. 
No sCience can be studied without a knowledge of 

decimals, 5922. 

Art Schools. 
Number of, personally inspected, 5923, 5924. 

Botany. 
Classes for botany are mostly held in summer; lectures 

In winter, and out-of-door instructIOn In sprmg and 
summer; they ~ few and widely seattered, 5909-5911. 
NeceSSity for practical observatIOn in teaching, 5921. 

Bristol Trade School. 
Founded by Canon Moseley; divided into two branches, 

elementary and slllentific; classes of mstructlOn in the 
SCientific branch; number of boys in; fees; grants 
from Department to; future career of boys from; 
regret that its example has not been followed, 5945-
5951. 

Burnley. 
Schoolmasters' classes for instruction in teaching 0: 

sCience held at, 5905 •• 

Chemistry. 
More adequate apparatus for instruction in, to be found 

now than formerly, 5906, 5907. 
The demand for servIces of science teachers in chemistry 

would be more ,in certain wstricts. such as Liverpool, 
. Bradford, and Huddersfield, 5941. 

I Chemistry, both organic I\Ild inorg~c, taught in :Bristol 
Trade School, 5945. , 
26060. 

ISELIN, JOHN F., Esq.-cont. 
Children. 

SubJects most suita.ble for sCience Instruction to, in 
elementary schools, 5922. 

Number of Boys ID Bnstol Trade School, and their 
classes, 5945. 

Interest mailfestel by children in science subjects; 
difficulty of bnnging them up to Department's stan
dard of examinatIOn, 5952. 

Constructaon, Jlachinery and ButlJing. 
Taught in BrIStol Trade School, 5945. 

Crammtng. 
Tendency to cram, more or less, under the Del'artment's 

present standard examination; the IDtroductlOn of 
elementary insti-uctlOn ID science into elementary 
schools would dJrnmish the practice, f>952. 

Decimals. See Arithmetic. 
Elementary Schools. 

Same amount of apparatus and demonstration not 
required in, as in adult classes, 5921. 

Subjects most fitting to be taught in :-Physical 
geography, animal phY&lology, elementary mathe
.matlcs, including geometry, and the higher principles 
of arithmetic, 5922. . 

Desirability of mtroducIng elementary Instruction in 
SCience Into; it would diminISh cramming, and prepare 
pupllil for more SeriOUS study, 5952. 

Euclid. 
Geometry cannot be taught in elementary schools while 

Euchd is a text-book ID secondary schools, 5922. 
EfJening Schools. 

With very few exceptions science schools are held in the 
evening, 5903. 

-Ezaminations. 
Exammatlons made by witness are for the purpose of 

formmg rus opinion as Inspector: examlna.tlOn proper 
is another duty, 5898-5901. 

Cursory exaniinations of schools by witness and Royal 
Engmeer officers as supplementary to their duties as 
inspectors, 5928-5936. 

Difficulty of getting young children up to standard of 
examlDatIon of Deparbnent, 5952. 

E:cperimental Pl,ysws. See PhYSICS. 
Fees. 

In Bristol Trade School, 5945. 
FosStls 

Instructors in geology seldom form collectIOns for them
selves; pubbc collectIOns supt'rlOr to pnvate ones, 
5915,5916. 

Geology. 
Not well illustrated by speCimens, number of classes in 

~eo10gy lImited; the study of It, so far as It goes, very 
good, 5912-5914. 

Teachers of, seldom form private collections of specimens; 
publIc collectIOns are superior to ~ny prlvate ones, 5915, 
5916. 

Geometry. 
Cannot be taught in ele~entary scho018 while EuclId is 

a text-book In secondary schools, 5922. 
Practical geometry taught in Bristol Trade School, 5945. 

Inspectiofl oj Schools. , 
'Vltness's duties, as inspector of science schools, are those 

of IDspectlOn wholly, as wstlDgulshed from examina
tion, 5897-5899. 

Number of, in sCience and art, personally inspected and 
cursonly examined, 5923, 5924, 5928-5936. 

Regulations of Department as to, Ilre generally complied 
wlth, 5925, 5926. 

Royal Engineer officers assist in, and in the cursory ex
ammatlons pendant thereto, 5928-5936. 

K~h~. ' 
Attempt at, to follow example of Bristol Trade School, 

5945. 
Leeds. 

Schoolmasters' classes for instruction in teaching of 
sCience held at, 5905. 

ltfachinery Construction. See Construction, :J-lachinery and 
Building. 

Manchester. 
Schoolmasters' classes for instruction in teachmg of 

sCience hel~ at, 5905. 
Mathematics. 

Elementary mathematics, i.e., geometry and the higher 
- prmciples of arithmetiC, Wtould be taught in elementary 

schools, 5922. • .. 
, Taught in Bristol Trade School, 5945. 

5A 
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- ISELIN, JOH~ F., Esq.-cont. 
Mechanics, Theoretical and Appl$ed. 

Taught in Bl'lstol Trade School, 5945. 
National School Teachers. 

Have taken up SCIence subjects to teach after regular 
school hours; good efl'ects of the pracfjlce, 5952. 

Payments on Results. 
Ate made only on reports of inspectors of Education 

Department; never on Witness's reports, 5901. 
System of, adopted at Bnstol Trade School, with good 

efl'ects, 5947, 5948. 
Phys,cs. 

Some teachers capable of giving instruction in, have not 
sufficient apparatus, 5908. 

The demand for teachers of sciencl! in experimental 
phy~cs would be chiefly in certain districts, such as 
neigHbourhoods of Liverpool, Bradford, and HudderS" 
field,5941. . 

Taught In Bristol Trade School, 5945. 
Physical Geography. 

Should be taught in elementary schools, 5922. 
Practical Instroction. 

Advantage of, to teachers of chemistry, 5906, 5907. In 
botany, 5910, 5921. Deficiency of, in the teaching of 
geology, 5912. 

Advantage of, to teachers generally, 591'7. 
Should be extended, especially to adult classe8,5918-5921. 

RoyaZ Engineers. 
Officers of, assist in the inspection of science and art 

schools, and. n the cursory examinations pendant 
thereto, 5928-5936. 

Science and Art Department. 
WItness's dutIes as inspector of schools for science 

instruction in connexion WIth the Department, 5897-
5902. ' 

lWgulations of, in science and art schools, generally 
complied With, 5925, 5926. 

FacilitIes afl'orded by, to science teachers in manufacturing 
distrIcts, 5938. 

Payments by, to Bristol Trade School, 5945. 
Science Classes. 

Schoolmasters' classes for instruction in teaching of 
science are held at Manchester, Leeds, and Burnley, 
5905. 

Classes for study of botany are few and widely scattered; 
are mostly held in summer, 5909-5911. 

Classes in geology, as in botany, not numerous, 59]3. 
Same amount of apparatus and demonstration not 

required in elementary schools as in adult classes, 5921. 
Witness's duties as inspector are confined entirely to 

science schools, 5898, 5899; which are chiefly held in 
the evenin~, and attached either to elementary schools, 
or mechamcs' instItutes or clubs, &c., 5903, 5904. 

Number of, personally inspected, 5923, 5924. 
Teachers of science in certain subjects, such as chemistry 

and experimental physics, would have to itInerate, 
because of the few classes reqUIring them, 5940-5945. 

Science Teachers. 
Classes to instruct teachers in the teaching of science are 

held at Manchester, Leeds, and Burnley, 5905. , 
Derived theIr knowledge from books up to Within the last 

two years; Since then the oPJlortunities afl'orded in 
London for experimental mampulation have been of 
increasing benefit, 5917-5921. 

InsuffiCient number of competent science teacherlt 
throughout the country; facilities afl'orded by Science 
and Art Department to, in :manufacturing distrIcts; 
special means necessary for training high-class teachers, 
5937-5939. 

Their sphere of action depends on the 'Subjects taught, 
594()...:5944. Would probably have to itinerate, 5942-
5945. Elementary teachers of science in elementary 
schools should not be compelled to itinerate, 5944. 

See also National School Teachers. 
Science Teaching. 

Desirability of introducing elementary science teaching
into elementary schools; it would diminish cramming,. 
and prepare pupils for more serious study, 5952. 

SlzejJEeld. 
Private trade school attemptea at, without success, 

5949. 
Trade Schools. See Bristol Trade School: 
Training Oollege. 

Necessary for training high-class science teachers, 5939; 
Worcester. \ . 

Attempt at, to fotlow example of Bristol Trade School,. 
5945. 

DONEN~dLLY, CAPTAIN J. F. D., R.E. (Index of hi. 
VI c:nce.) 

Accommodation for Science Purposes. 
Want'of proper, for teaching geology at Jermyn Street 

6108, 6109. ' , 
Want of accommodation for practical laboratory in

struction, 6478-6480. 
Age of Science Students. 

Table showing ages of candidates, number examined 
number successful, and per-centage of Successes U; 
May 1870, 6104. References thereto, 6460, 6471-6475. 

Apparatus for Science Purposes. 
Assistance give!1 in shape of apparo.tus for chemical 

classes by SCIence and Art Department, 6104. Value 
of app~~s granted to schools applying for the special 
t?'ant 1D aid of laboratory expenses, 6105-6107. 

rArch$tecturaZ Drawing. 
Twenty-seven classes teaching, in 1867.6082. 
Great efl'orts made by Science and Art Department to 

encourage, 6082. 
4rt Teachers. 

In elementary schools, practice of Education Department 
as to payment of, 6089. 

Artizans. 
The rule restricting payments on results to the artizan 

class should not slID.ply be erased, otherwise artlzans 
,!oul~ be altog~her excluded from State aid. De
suability of abolishIDg class distinctions with regard 
~o payments to teachers of science to artI;ans ; the lIDe 
IS hard to draw; all classes should be adnutted • inter
pretation of rule 36, as to payments to teacher for 
students of industrial classes only, 6445-6456. 

Bristol Trade School. 
Fair course of science instruction organised in, 6476. 
Few schools analogous to, 6477. 

Candidates, Science a.nd Art DepClJ1'tment. 
'fable showing ages of, in May 1870, number examined, 

number successful, and per-centage of successes to 
numbers examined, 6104. Reference thereto, 6460. 
6471-6475. 

Chemistry. 
ASSistance rendered by Science and Art Department in 

shape of apparatus to chemical classes largely taken 
advantage of. LIst of schools applyIng for special 
grant lD aid of laboratory expenses, 6104. Value of 
apparatus granted, 6105-6107. 

Children. 
Change in revised code as to payments in respect of 

chIldren of labounng poor, 6445. 
Secondary schools, where boys learn science, are very 

limited in number, 6476. 
Classes. 

Number of, for drawing (geometrical, mechanical, 
machine construction, and free-hand,) in conneXIOD 
with .science and Art DepartInent, 6082. 

/None existIng in 1859 for teachIDg descriptive geometry, 
6085. 

Per-centage of success and failure in classes for teaching 
geometry, 6086-6088. 

Class Distinctions and Restrictions. 

Desirability of abolishing, with respect to grants for 
sciellce instruction and llayments on J;esults; the hne 
of .. industrial classes ,r or .. artizans" is dIfficult to 
draw. Interpretation of rule 36, as to payments to 
teacher for students of industrial classes only, 6445-
6456. 

Collusion. 
In Ireland, between students anil teachers, as to return 

by latter of fees paid for instruction; a few cases of 
such practice in England, 6433. Difficulty of prevent
ing it, 6436. Col,luslOn would be promQted by lDsisting 
on payment of fees, 6444. 

Cdst of Science Instruction. 
Increase of science teaching involves increase of cost; 

modes of meeting it, 6445, 6452, 6469, 6470, 6480-
6486. .. 

'Cramming. 
The more efficient the teacher the more liable he is to 

cram, if he deSIreS to do so; cases of really bad cram
ming often by the ablest men; can only be checked by 
the examiner of the pupils; under a proper system of 
examination payments on results would check the_ 
practice, 6099-6103. 

" 
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DONNELLY, CAPT. J. F. D.-cont. 
Education Department. 

Practice of, with respect to payment of teachers of art in 
elementary schools, 6089. 

Possibility of giving instruction in elementary sCience in 
schools subject to action of, 6457. 

No payment to be made by, to pupils receiving payment 
from South Kensington, and mce 'Cersa, 6458,6459. 

It and SCience and Art Department might act in closer 
connexion in examination of pupils, 6461-6467. 

See also Samuelson, Mr. 
Elementary Classes or Schools. 

Payments for science instruction in elementary classes are 
as low as can be, compatJble with encouraging science 
instruction to the artizan class, 6452. 

All teachers of sCience in elementary schools should 
receive State payment, irrespective of class, 6445. 

See also Samuelson, Mr. 
Euclid. 

Opinion of examiners, that knowledge of pure theore
tical geometry of a more advanced kind than is found 
in Euclid is absolutely necessary, 6084. 

Evening Classes. 
Science instruction in, will always remain casual, 6482. 

E:caminations. 
Subjects of examination of studenta limited; examina

tion of pupils JDlght be carried on in closer connexion 
by the Education Department and the Science and 
Art Department, 6141-6147. 

No effective means at present existing for practical 
laboratory examinations; the Department could ar
range for such, if not checked by the Treasury, 647S-
6481. 

Since the abolition of special examinations, as able 
teachers have obtained quaWicatJons as before, 6099. 

E:caminati~ Papers. 
Report of examiners, that the condltions of, are often 

neglected, 6084. 
E:caminers. 

The examiners of pupils only can check the practice of 
cramming, 6099, 6102. 

Desirability of increaslDg sphere of action of, 6469 
6470. 

Reports of science examiners, for 1870, as to the state of 
science education, quoted, 6084, 6085. 

Fees. 
Payment of, by students in classes in connexion with 

Science and Art Department not absolutely condltional, 
but strongly urged, 6432, 6433. 

Amount of, shown in Appendix to Science Report and 
SCience Duectory, 6433. 

Collusion between students and teachers for return of 
fees paid for instruction, chiefly in Ireland, 6433. 

Nonpayment of, in sCience classes a bad thing, but 
cWlicult absolutely to be prevented; fees are paid in 
estabhshed classes where local interest is taken in 
them; an absolute condition that no grant be made 
unless fees be paid could be easily evaded, but it is 
the only way to meet the drlliculty. 6436-6442. 

To insist upon payment of, would be to promote collu
sion.6444. 

By admitting all classes at a small fee the existing 
restrictJon of State aid to "artizans" only might be 
abohshed, &448, 645~. 

Free-hand Drawing. 
'Errors of Professor Jenkin in statistics of, 6081, 6082. 
Efforts made by Science and Art Department to encou'" 

rage, 6082. 
Geology. 

Teaching of, should be removed to South Kensington. 
No appliances at Jermyn Street for proper instruction 
in. Geology' and phySICal geography should be taught 
by same professor. 6108, 6109. 

A teachlDg collection of specimens exists at Jermyn 
Street, independent olthe museum, 6ll0, 6lll. 

Geometry. • 
Fifty-two classes teaching, in 1867, 6082. Great efforts 

made in SCience and Art Department to encourage 
~struction in, 6082. 

Reports of examiners for 1870, on state of education 
in, quoted, 6083, 6084. 

Opiruon of exammers that knowledge of pure theoretical 
geometry of a more ad'\"anced kind than is taught in 
Euclid IS absolutely necessary, 6084. , 

No classes existmg in 1859 for teaching descriptive 
geometry, 6085. '. 

Per-centage of succeas and failure in classes for teaching 
geometry, 6086-6088. 

DONNELLY, CAPT. J. F. D.-cont. 
Gooernment Grants in aid oj Science. 

To evening schools are restricted to adults; pnvate 
adventure schools would take great advantage of, 
6451. 

Payments on "account of elementary science instructIOn 
cannot be reduced without checkmg its mcrease, 
6452. 

Payments of fees by students in classes. in connexion 
WIth Science and Art Department no absolute condi
tion for, but strongly urged, 6432, 6433._ 

Propositions-with regard to State aid to science schools, 
as applied to payments on results to artizans-with 
regard to teachers of science in elementary schools
and WIth regard to bond jide local pubhc instJtutions. 
6445-6448. , 

Inspectors. 
Those who have not received sClentifi.c instruction are of 

little use with regard to laboratorymstructlon. Techni
cal inspectors necessary to meet techrucal work, 6468. 
Such work done by the present inspectors satisfac
torily performed, 6469. 

Jenkin, Prq/'es80'1' Fleeming. 
Errors stated by, in statlStJCS of, geometrical, mechanical, 

and free-hand drawing, 6081, 6082. 
Erroneous opbUon of, as to Ingher scientifi.c instruction, 

6089. 
Laboratories. 

List of schools applying for speCial grant in 8.ld of la
boratory expenses from Science and Art Department, 
6104. Value ofapparatus granted, 6105--6107. 

Defective scientrlic teaching eXisting for want of practi
cal laboratory instructIOn; ineffective means at present 
of exanuning; Department IIDght arrange for practICal 
examinations, if not checked by the Treasury, 647S-
6480. 

See also Inspectors. 
Local School Boards and Committees. 

Powers and utility of local authOnties in dealing WIth 
science classes and schools, 6436-6442. 

Lord President. See Science and Art Department. 
Mechanical Drawing. 

Professor Fleeming Jenkin's errors as to statJstics relating 
to, 6081. 6082. 

Forty-three classes teaching. in 1867; 2,0001. paid on the 
science side for, in same year, 6082. 

Great efforts made by SCience and Art Department to 
encourage, 6082. 

Reports of examiners for 1870 on state of education in, 
6083.6084. 

Mining and Metallurgy. 
Might contlDue to be taught at School of MIDes, 

6108. 
Museum oj Practical Geology. 

Has "110 accommodatJon .for proper instruction of a large 
class in physical geography and geology, 61ll8. 

Possesses a set of speClWens for lecture purposes, inde
pendent of the museum collection, 6ll0, 6111. 

Payments on Results. 
Errors of Professor Jenkin in statistics relating to, 6082. 
Misconception of Mr. Samuelson as to payment 

" simply" by Education Department on results of 
teaclnng science, 6089-6098. 

Returns of, show that as able teachers have obtained 
qua.lllicatJons since the special exauunatJons were done 
away with as before, 6099. -

Under a proper system of examination payments on 
results would check the. practice of crammmg, 
6103. 

Change in revised code as to payments m respect of 
children of labourmg poor. The restriction on pay
ments on results in favour of the artJzan class should 
not simply be removed, othel'Wlse artizans would 

.be excluded from State aId altogether; all classes 
should be admitted, subject to certaIn restrictions 
6445. 

If laboratory work be demanded in connexion with 
techrucal instructors and exammers would be requisite 
6468. But if tins be carried out to great extent, th~ 
cost of admmistrstion would much exceed the pay
ments on results, 6469-6471. 

No regulation existing bywhich payments on results are 
made in re,spect of laboratory instruction, 6478. 

Per-centage. 
Of success and failure in classes for teaching geometry 

6086-6088. . I ' 
Of successes to n\llIl,beXli examined of ~andidates in May 

1870,6104. 



108 ROt~L COMMISSION ON SCIENTIFIC INSTRUCTION. ETC. :-ANALYSES OF EVIDENCE. 

PONNELLY, CAPT. J. F. D.-cont. 
Physical Geography and Geology, 
~ 0 accommodatIOn at Jermyn Street for teaching a large 

, class at; the class should go to SoutH KenslUgton; 
mIght be taught by same professor, 6108, £109. 

P1Y11?outh. , ~' 
ActIOn of local eommittee at, on appeahng to Depart

ment, 6442. 

Practical Examinatwn. 
A short viva voce one in chemistry might be arranged by 

Lord Prl\sident, 6480. 
No effective means eXIstmg for p~actlCal laboratoryexa

minatIOns, 6478-6481. 

Private A(lventure Schools. 
Should 'be excluded from all State aid to science, except 

with regard to the artizan class, 6447, 6448. 
The establishment of, cannot be prohibited, 6449. 
Would take 'advantage of Government grants for SCIence 

instruction, 6451. 
Revised Code. 

Change by, of clause as to payments made for children 
of labouring poor, 6445. 

Payments to students under, should be by Education 
Department or Science and Art Department, but not 
by both, 6458, 6459. 

LlIDltafuon of Bubjects under, 10 which students may 
be IJresented, 6461. 

Samuelson" Mr. 
His misconception as to propositIOn fot Education 

Department "Simply" to pay for results irt teaching, 
6089-6098. 

Scholarsktps. 
Science instruction in secondary schools already to some 

'extent ~ncouraged by elementary schools' scholarshIps 
and SCIence and Art scholarships, whIch are workmg 
well, 6486, 6487. 

Schools. 
LIst of schools applying to Sci!lnce and Art Department 

for specIal grant In aId of laboratory expenses, 6104. 
See also Secondary Schools. 

Science and Art Department. 
Table showing ages of candidates examined by, numbers 

examined, numbers l!Uccessful, and per-centage of 
successes, in May- 1870, 6104. . 

ASSIstance rendered by, in apparatus for laboratory ex· 
penses, largely taken advantage of, 6104-6107. 

Payment of fees by students 10 classes in connexion 
With, no absolute conditIOn,' but strongly urged, 
6432,6433. 

Students paId by,- should not be paid also by Education 
Department, 6458, 6459. 

LimItatlOn of subjects under, in which students may 
be presented, 6461. 

It ang the Education Deparfunent might act in closer con
nexion in the exammation of pupils, 6462-6467. 

Has no eXISting regulation authorlzmg payments on results 
in exammatlOns for laboratory mstruction; the want 
attempted to be met by aidmg laboratory mstruction 
in che1lllstry; the Lord PreSident and VIce.president 
could arrange for a short practwal examination, If not 
'Checked by the Treasury; it would cost a great deal, 
6478-6481. 

Science Classes. 
Payment by students of fees in, in connexion with 

Science and Art Depl).l'tment, not absolutely eon
dltlOnal, but strongly urged, 6432, 6433. 

Proportion of local contnbutIOns of, not known, 6434. 
Most successful where local efforts have been made; 

difficulty of preventing collusion in, between teachers 
and students, as to payment of feee; impossibility of 
refusing to recogmse a second committee where one 
already exists, ,6436-6440. 

EstablIshment of rIval schools or classes cannot be 
hmdered, 6438, 6439. 

POSSIbIlIty of having advanced cle.sses, in addition to 
elementary classes, 6457. 

Science Examtners. See Examiners. 
Science Directory. 

If the present system of aid under, be opened to all, the 
artizan class would probably be excluded from -State 
aid altogether, and private advenfulre schools will take 

, large advantage of it, 6445. 
Interpretation '("f Rule X, as to payments made to quali
, ped teachers for instruction of studenti of il!glJstrial 
classe~ only, 645~. 

, ~j " ' 

DONNELLY, CAPT. J. F. D.-cont. 
Science Insfruct~on. 

Erroneous opimon of Professor Jenkin fill to· method 
proposed by Department for promoting. 6089., 

Payments for elementary sCience lnstruction cannot be 
reduced Without checking Its mcrease, 6452. 

POSSibility of haVIng more advanced instruction m sCience 
either In advanced classes or III seconda,.., schools' 
645i. -~ , 

Under SCIence and Art Department, migbt be improved, 
by bemg more systematazed, but secondary schools 
where boys learn sCIence are very lImIted an number. 
Most of the frequenters are adults, 6476. 

'With regard to evenmg classes, will alwaya remain 
casual; but in secondary schools might be on a 
defimte and systematic plan, 6482-6486. 

Science Students. 
Report of examiners for 1870, as to defiCiencies of, in 

geometry, 6084, 6085. 
Ages of successful, and their per-centage, 6460, 6471-

6475. 
Science Teachers. 

Opinion of sCience exammers that teachers are generally 
inefficient from want of a more extended knowledge 
in geometry than can be obtained from Euchd,6084. 
6085. 

The more efficient the more able to cram l an able man 
has more capaCity for CraIDmlllg. In being able to judge 
of speClailtles of examiner, 6100-6102. 

Secondary Schools. 
Desirablll1;y of organising & system of science instruc-

tion In, 6476. . 
SCience instruction in, might be arranged on a systt-

matlc plan, bemg .already encouraged by elementary 
schools' scholarshIps and by Science and Art scholar. 
ShIPS, 6482-6486. 

SoutT, Kensington. 
DeSIrabIlity of, as the locality for teaching physical 

geography and geology, 6108-6111. 
SpeC'lal Examinations. See Examinatwns. 

. State Aid to Sczence $choo18. See Government Grant, in 
azd of Science. 

Statzsizcs. 
Errors in, ill evidence given, noticed. 6080. Errors of 

Professor Jenkm as tq statistics of geometrical, me
chamcal, and free-hand drawmg, 6081, 6082. 

Teachers of Art. See Art Teachers. 
Teachers of Science. See Science Teachers. 

SALES, HENRY H., ESQ. (Index of his Evidence.) 

Age of Science Students. 
YorkshIre Board of Education has reference to students 

over 12 years, 6113. 
Instruction in ph,sical science given to children at 10 

years in Yorkshm, 6123-6125, 6196-6198. 
Apparatus lor Science Purposes. 

Veficiency of apparatus for science classes formerly; 
payment withheld now for imperfect apparatus, 6129, 
6131-6134. 

Artzzans. 
Desll'e for instruction by ~ success of lectures in science 

given at Leeds, 6144. 
Do not attend museums because there is no one to 
, explain them, 6218. 

Chemists. 
Students in Leeds Mechanics' Institute mostly chemista 

and druggists' apprentices, 6136, 6137. 
Chzldren. 

Instruction of, in physical scienoe, in primary schools, 
6123-6125, 6196-6198. 

CoUege of Sczence. See Training Colleges. 
Contributions for SC'lence P/I,rposes. 

AId given by employers in Yorkshire to mechanics, 
, institutions, 6145-6147. 

Cramming. 
Department system has led to cramming; which pro. 

perly orgam:l:ed schools might obviate, 6129, 6190, 
6194. 

PhYSICal geography a subject for, 6196. 
Durham. 

.Extension of University system to science subjects, 
6207. 

Dyeing. 
Many students of Leeds Mechanics' Institute are can
" nected WIth dyeing, 6138. 
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SALES, HENRY n., Esq.-cont. 
Education Act. 

Will correct the evils brought about by Revised Code, 
6225, 6226. ' 

Elementary Education. 
For adults; exammations were beld last year at 26 

centres in Y orksbire, and certmcates and prizes 
awarded, 6117. 

Elementary Schools. 
InstructIon of chIldren in science in, 6123. 
Desirable that SCIence and Art Department add a lower 

standard of examinatIOn applIcable to, 6150-6153. 
Might be taken, WIth science schools, in one graduated 

system of IDspectlOn, 6178-6182. 
Endowed Schools' Commission. 

Would aJlow exhibitIons to be held in proposed York. 
shire college of SClence, 6149. 

Evening Clas8es. 
All classes are held in the evening in Yorkshire 

mechanics' instItutes, 6119. 
Bxaminations. 

With reference to primary education for adults, exami
nations were held last year at 26 centres in YorkshIre, 
6117. 

See Science Bxaminations. 
Bxhwitions. 

T() be held at proposed Yorkshire college of science, 
6149. 

Fees. 
Paid by students in Yorksl1ire mechamcs' institutes, 

6141. 
In proposed Yorkshire college of science, 6148. 
Paid at schoolmasters' science classes at Leeds, 6154. 

Field Clubs. 
Have lately arisen in Yorkshire, in connt'xion with 

mechanics' institutes, 6144. 
Government Grants in aid of Science. 

No State assistance given to Yorkshire Union or York. 
shire Board of Education, 6120, 6121. 

WIthheld where class is deficient lD appllratus, 6131. 
Grant has sgmetimes defrayed expenses and remunera· 

tlon of teacher, 6141-6143. 
Proposed Yorkshire college of science to be carried out 

without aid from Science and Art DepaI·tment, 6168. 
Not mucb public money, but more lIberal treatment, 

necessary for establishing local traIning colleges, 6214. 
Hull. 

Science classes at Hull in connexlOn with Young People's 
InstItute, 6122. 

Inspection. 
ObjectIOn to Department system of, 6173-6182. 
SClence inspectors should be quahfied by professional 

traIning, 6177. 
Elementary and scien-ce schools mi/(ht be taken in one 

graduated system of inspection, 617S-6182. 
Keighley. 

Establishment of the trade school at, 6127. 
Mechamcs' InstItute at, entirely due to manufacturers, 

6147. 
Laboratories. 

Mechamcs' institutes in Yorkshire which afford labora. 
tory instructIon, 6136-6140. . 

Intention of training colleges to establish, 6221, 6222. 
Lectures. ' 

Science lectures for artizans at Leeds, 6144. 
Leeds. 

Science lectures at, to working men, 6144. 
Excellent museum at, 6216. 

London. 
Objection to a central science training college in London, 

6202-6210, 6219. 
Manufacturers. 

ContrIbute to support of mechanics' institutes and science 
in Yorkshire, 6145-6147. 

KeIghley instItute entirely due to, 617. ' 
Proposed SClence college for sons of, in Yorkshire, 6US. 

Mechanics' Institutes 111 Yorkshire. 
Under Yorkshll'e Union and Board of EducatIOn; in-

spection, examinatIOns, &c., 6113-611S, 6122. 
Classes in, held in the evening, 6119. 
Certificated teachers employed in, 6120. 
Laboratory IDstruction lD, 6136-6140. 
Lectures to workmg men at Leeds, 6144. 
FIeld clubs arising in connexlOn WIth, 6144. 
ContrIbutions of employers in aid of, 6145-6147. 

See Science Classes. ' 

SALES, HENRY n., Esq.-cont. 
Method. 

Duty of a professor of method in a training college, 
6211-6213. 

Method department essential in 'a college, 6228-6230, 
6234. 

Metropolztan College of Science (proposed). 
Country teachers should not be made to go to London 

for training; establishment of such a college would 
be a mistake, 6202-6210, 6219. 

Not many pupIl teachers, after' apprenticeship, would be 
likely to enter such a college, 6231, 6232. 

Museums. 
Excellent museum at Leeds, 6'216. 
No mechanics' instItutes in Yorkshire provided WIth; 

museums not valuable unless explained, 6216-621S. 

Payment on Results. , 
Full amount not given where class is deficient in ap

paratus, 6131, 6132. 
SCIence teachers in Yorkshire dependent upon, 6141-

6143. 
Present system of, unsatisfactory; should include results 

of attendance, 6170-6172. 

Physical Geography. 
Class on, for schoolmistresses, 6161, 6165. 
A subject for cramming, 6196, 619S. 

Practical Instruction. 
Mechamcs'lnstltutes in Yorkshire which all'ord practical • 

instruction, 6136-6140. 

Primary Schools. SeeBlementary Schools. 
Pupil Teachers. See Teachers. 
Reuised Code. 

. 
PrejudICIal to elementary teaching, 6123. 
Evus brought about by, will be corrected by EdUcatIon 

Act, 6225, 6226. 
Schoolmasters and Schoolmistresses. 

CertIficated teachers employed in mechanics' institutes of 
Yorkshire, 6120. 

Science classes mstituted for, in Yorkshire, not now 
continued, 6122, 6123, 6154, 6165. 

Science. 
Scientific educQ.tionin Yorkshire (IS67), 6122,6123. 
Botany, zoology, &c. beginning to be studied in York. 

shIre, 6144. 
Lectures on science to workmg men at Leeds, 6144. 
Subjects of, In institutIOns, should be prescribed by 

authonty, 6193. 
Children of 10 capable of receiving instruction in physical 

science, 6123-6125, 6196-6198. , 

Science and Art Department. 
Schools connected WIth, in Yorkshire (1867), 6122, 

6123. 
System of, leads to cramming, 6129. 
Payment withheld by, where class is deficient in appa

ratus, 6131. 
Yorkshire college of sCIence to be carried out without 

grant from, 6149, 6166. 
DeSIrable that a lower standard, with a lower remunera

tIOn, be added to exammatlOns of, 6150-6153, 61S3-
6187. 

System of payments on results unsatisfactory.; should 
include results of attendance, 6170. 

Objection to Department system of inspection, 6173-
6182. 

ObjectIOn to sudden raismg of' standard by, 61S6-
61SS. I 

Dep,artment system is becoming very beneficial, 6189-
6194. 

Should specify subjects that must be taken, 6195. 
By frequent changes, has lost the confidence of teachers, 

6202. 
Pupu.teachers (members of science classes) may be ex. 

pected to pass examinatIons of, at end uf apprentice
ship, 6231. 

Science Classes. 
Formerly instItuted in Yorkshire for certIficated masters 

and mIstresses of prImary schools, 6122, 6123, 6154-
6165. 

Department system of, leads to cram, 6129. 
Proposed college of science in Yorkshire for students 

who pass through Department classes, 614S. 
Objection to system of insllcting; graduated inspection 

desirable, 6173-6182. ~ -, j 

5A'3 
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SALES, HE~iRY H., Esq.-cont. -- _ ' 
Science Examinations. 

,Desirable that'll. 10wElr standard, with a lower remunera
tion, be added to Department eXamInations, 6150-
6153, 6183-6187. 

System of, becommg beneficial; subjects should be 
prescribed by Department, 6189-6195~ 

Scienc~ inspectzon. See Inspection. 

Science Students. 
,Classes formerly instituted for schoolmasters and school

mistresses m Yorkshire, 6122, 6123, 6154-6165. 
Instruction to boys in Yorkshire from 10 years of age; 

they belong to class of skilled workmen, 6124-6128, 
6196-6198. 

Tendency to cram by, 6129. 
Recei\1ng practical mstructlon in Y o~kshire mechanics' 

instl~utes, 6136-6140. 
Fees paid by, in science classes, 6141.' 
Proposed college of science In Yorkshire for giving 

higher instruction to, 6148. 
Lower Department standard desirable for. 6150-6153, 

6183-6187. 
Science subjects for adults should be prescribed by 

authority, 6193. 
Pupil-teachers, after apprenticeship, unlikely to enter a 

college of science, 6231, 6232. . 
There should be sCience pupil-teachers, 6233. 

Science Teachers. 
Deficient apparatus for, formerly, 6129. 
Dependent upon payment for Tesults, 6141-6143. 
Instruction of, scholarships for, &c., in proposed York-

shire college of science, 6201. 
Department, by frequent changes, has lost confidence of 

teachers, 6202. 
Objection to a central trainmg college for, in London, 

6202-6210,6219. 
Instruction in method essential for, 6211-6213,6228-

6230. 
Remuneration of, 6219, 6220. 
The best were educated under former system in training 
, college~, 6227. 
Science teachers should have authorized sCience pupil

teachers, 6233. 

Teachers. 
Pupil-teachers, after apprenticeship, would not be likely 
, to enter proposed college of science in London, 6231, 

6232. 
See Science Teachers. 

Training Colleges. , 
Establishment of laboratories in, 6221, 6222. 
Great ,number of students and improved curricula of 

study in, at present; best teachers now were formerly 
trained in, 6223-6227. ' 

Probable foundatIOn of, in several p6pulous centres, 
6207, , 

Instruction in method in, essential, 6211-6213, 6228-
6230. 

Pupil-teachers, after apprenticeship, would not be likely 
• to enter a London college of science, 6231¥ 6232. 

Yorkshzre. 
Scientific ellucatlOn in, in 1837, 6122. 
Increase of study of natural history in, 6144. 
Feeling in, that the county does not receive science aid 

in proportIOn to taxes, 6145, 6166. 
Contributions of employers in, to mechanics' institutions, 

6145-6147. . 
Teachers in, should not have to go to London for 

instruction, 6203-6205. 

Yorkshire Board of Education and Union of Mechanics' 
Inst,tutes. 

Object and mode of action of, 6113, 6199, 6200. 
130 institutions in the Union; inspection, examinatIOn, 

teachers, &c. of these, 6113-6120. 
Report to Union on scientific education in Yorkshire, 

6122. 
No one connected With the management of, derives 

pecumary benefit from Science and Art pepartlnent, 
6189. 

See Mechanics' Instztutes in Yorkshire. 

Yorkshire College of Science (proposed). 
Attention to be paid to workmg men's lectures in, 6144. 
Object, scheme of instructIOn, fees, and estimate for 

buildmg proposed college, 6148,6201,6206. 
Feehng of county for, not tested to any extent, 6166, 

6167. ,-
Expected to be "arried 'cut without State aid, 6168, 
61~. .,. .- ~ .--, " , 

MIALL, LOUIS C., ESQ •. (Indu: of his Evidence.) 

Artizans •. 
Could not prepare for examination Professor Huxley's 

" J?hyslOlogy" in a tw0lea.rB' course, 6264--6266 
Science classes in Bradfor not attended by 6298-6300 
Advantage if rayment on results were not confined to 

arfazans, 63 1, 6312. 
Bradford. 

Witness is member and secretary of Plulosophical 
Society in, 6236. , 

Sup~nonty of Philosophical Society students to those of 
SCience and Art Department; no opportunity of com
parmg them, 6267, 6305, 6306. 

SCience instruction in; Department system working not 
so well as in other parts, 6237-6241,61188,6289. 

Contributions for scientific instructlon by Philosophical 
Society and Mechanics' Institute in, 6295. 

Dissatisfaction in, with Science and Art Department 
6296, 6297. ' 

Success of Philosophical Society' 8 classes, 6301, 6302. 

Contributionsfor Science Purposes. 
Given by Philosophical Society and Mecha.nics· Institute 

in Bradford, 6295. 
Uncertain whether Bradford people would contribute in 

conjunction With Science and Art Department 6296 
6297. ' , 

Cramming. 
Pays better than practical teaching, 6251. 

Directory (Science and Art). 
Text-books recommended by, mostly excellent, 6249. 

Dyeing. 
Instruction in chemistry of dyeing to be given in Brad. 

ford science class, 6302. 
Examination. 

Advantage of a literary examination for science students 
6290--6293. . ' 

Hu:cZey, Professor. 
Book of, on physiology, could not be prepared for ex

amination by artizans in a two years' course, 6264-
6266. 

Industries. 
Departlnellt sCience classes can produce no effect upon, 

6303. 

Keighley. 
Buildmg for science teaching at i plans submitted to 

Department, 6268. ' 
HeSitation of' committee to connect themselves With 

Department, 6275, 6276. 
Lecture Rooms. 

Desirable that they should be constructed With a sloping 
floor, 6268. 

Mechanics' Instztute. 
Large annual sum to be given by, in Bradford, for 

sCience instruction, 6295. 

Payment on Results. 
If teachers looked 0I1ly to, they would not give practical 

instruction. 6250, 6251, 6256. 
Should be increased where candidate pass practical 

exammation, 6284. 
If not confined to artizans, teachers would bene1it, 

6311,6312. 

Philosophical Society. See Bradford. 

PhyrioZogy. 
Recent examination in; best man plucked, 6258-6262. 

'Professor Huxley's book on, could not be prepared for 
examination, m a two years' course, by artlzans, 6264-
6266. 

Practical Instruction. 
Department system respecting, defective, 6241, 6244. 
Wntten exammatlons not a test of, 6244,6252,6253. 
Eest teachers make a POlDt of giving, 6245. 
Would not be given, if teachers looked only to pay

ment, 6250, 6256. 
An essential featl!re in all the Bradford science classes, 

61157. , 
Payment on results should be increased for practJcal 

examinations, as involvmg more expense and troublc 
in preparing candidates, 6284, 6285. 

Practical examinations would result in fewer candidates 
and increased cost; which would be compensated zf 
payments on results were general; many assistant 

, exammers would be required, 6287, 6308--6317. ... 
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MIALL, LouIs C., Esq.-cont. 
Science. 

Defects in present science system are,-training and 
qualification of teachers too low; imperfect teaching 
owing to want of practical examinatlon; subjects 
taught should be prescnbed, 6277-6287. 

A connected system of elementary instruction might 
grow up side by side with eXlstlng regulations, 6294. 

SClence and Art Department. 
Doe~ not encourage practical teaching; subjects too ex

tensive; questions too difficult, 6241-6243. 
Text-books recommended by, mostly good; objections to 

some, 6249. 
IncentIve to cram under, 6250, 6251. 
Objectlon of many science teachers to connexion with, 

6256,6257. 
Small number of genuine students turned out by, in 

west ndmg of Yorkshlle,6267. ' 
Desirable that Department should require a sloping floor 

for lecture-rooms, 6268. 
Existing regulations of, should not be hastily superseded, 

6294. 
Doub~ if Bradford people would contribute to science 

in conjunction WIth, 6296, 6297. 
No effect on industnal occupations can be produced by 

science classes of, 6303. 
Science Clasles. 

In Bradford; practical instruction given in, 6237-6239, 
6257, 6301, 6302. 

Small number of genuine students tumed out by De
partment classes In west riding of Yorkshire, 6267. 

Department classes produce no effect on industrial occu
pations, 6303. 

Science E:caminatiDnB. 
Department questlons too difficult, 6243, 6318-6320. 
No wntten examInation is a practical test; viv! "ace 

exammation inmspensable, 6244, 6252, 6253, 6258-
6262,6269-6274. 

Imperfectly educated students and teachers often pass 
the examinations, 6247, 6248. 

P.ractIcal Department examinations would exclude many 
teachers and students, unless paymentS' on results were 
general; many assistant exammers would be required, 
6254,6255,6287,6308-6317. 

Students prepared specially for,. would get inferior in
struction, 6263. 

Payments should be increased (on account of extra ex
pense incurred) for candidates who might pass practical 
examinations, 6281, 6284. 

Science E:caminers. 
A I arge staff of assistant examiners would be necessary 

for conducting practical exammatlons, 6314-6317. 
Science Students. ' 

Department course too extensive for, 6242. 
Imperfectly educated students often pass, 6247. 
Practical instructlon gIven to, in Bradford classes, 6257. 
Case of best canmdate of four, in physiology, being 

plucked, 6258, 6259. 
Preparation of, solely for Department examination. would 

result in attainment 01 infenor instructlon, 6263. 
Small number .. I genuine students tumed out by De

partment classes in west ridmg of Yorkshire, 6267. 
Bradford Philosophical Society students contrasted with 

those of Science and Art Department, 6267, 6305, 
6306. 

More expense and trouble in giving practical instmction 
to, than preparmg by books, 6284. 

There would be fewer students at first if practical in
struction and examination were introduced, 6287, 
6308-6313. 

Advantage of a literary examination fo.r, 629~293. 
Science Teachers. 

Department course too extensive for, 6242, 6321. 
The best make a great point of practical illustration; 

others are indlfferent, 6245. 
Imperfect teachers can obtw.n certificates, 6247,6248. 
If they looked simply to payment, teachers would nllt 

glve practlcal instruction, 6250, 6251. I 

Practlcal Department examinations would exclude many, 
6254,6255. 

Objections of many, to be connected with Department 
system, 6256, 6257. 

Payment to, should be increased, for students who pass 
ill practlcal examinations, 6284. 

Present quahfication for, too low, 6321. 

Te:ct..1Jooh. 
Recommended by Science and Art Directory, mostly 

excellent, 6249. 

MIALL. LoUIS C., Esq.-cont. 

Yorkshire (West Ruling). 
Small number of gt'nuine science students turned out by 

Department in, 6267. • 

COOMBER, THOMAS, ESQ. (Index of his Evidence.) 

Accommodationfor Science Purposes. 
Good rooms for drawing at Bnstol Trade School, 6333. 

Age of Science Students. 
At Bristol Trade School, boys pass from elementary to 

science part at 12; before wruch age preparatIon for 
Department examinatIOns cannot be commenced 
6346,6361,6365-6368,6371-6380,6420 

AJI1Iaratusfor Science Purposes. 
Good m Bristol Trade School, 6331, 6332. 

Apprentices to Chemists, <tc. See Chemistry.' 
Artizans. 

Payments on results confined to, in Bristol Trade School, 
6381. 

Pharmaceutists' apprentices and assistants considered as 
artizans by Science and Art Department, 6382. 

Rempval of conditions respectmg artizans would but 
httle affect Bnstol Trade School, 6383-6387. 

Bristol. 
All the young people engaged in managing mines in 

neIghbourhood of, have been educated at Bnstol 
Mlmng School, 6409-6411. 

Local cultivation of science in, 6428. 
Proposal to form a high science school in, which should 

include medicme, commerce, engmeenng,' manufac
tures, and mining, 6428-6431a. 

Bristol Trade School. 
Wlmess has been head-master of, for 15 years; also 

science teacher, &c., 6324-6328. 
Subjects taught in, 6329,6413. Good apparatus; rooms 

well adapted for draWIng, 633~333. 
History of foundation, and connexion of aflihated mining 

school WIth, 6334, 6397-6401. 
Attended by mming school students for chemistry and 

drawing, 6335,6336. 
Evening classes in, attended by an association of 

pharmaceutlsts,6337. 
Students belong to manufacturing and mechanical trades' 

latter chiefly, 6338. After leavmg, they contlnue the'; 
_education m the evening school, 6339, 6340. 

Exammations of, are conducted by Science and Art 
Department, 6341. 

A scholarship awarde~ to, by Royal School of Mmes. to 
foster study of mmmg; tlllee students have taken it, 
6342. Posluons held by these students, 6343. 

A favourable memum for """ning scholarshIps 6344 
6345. .,- " 

160 boys (between 10 and 17) in the school; 100 ofthese 
not learning SCIence. Mostly leave at 15, as masters 
refuse apprentices beyond, 6346. Most boys pass into 
science school after examination, 6347, 6348. Thos\l 
who have left the school have occupied good positions. 
6349, 6401, 6412. 

Teaching in, of high value as mental training, 6350. 
Desllable to teach practical chemistry to upper form of 
boys, 6351,6352. 

Five masters in the school, 6353. For practical mstruc
bon, a lahoratory assIstant would be wanted, 6354. 

Fees and expense of day school, 6355, 6356. 
To add laboratorIes to, though essentlal for teaching 

chemistry and physics, would entail great expense 
m~ , 

Admtion to subjects of study in, not desirable. 6358. 
Present subjects studied by every pupil, 6359. Pro
posed attempt at instructlon connected WIth trades 
6360. 

Boys under 12 in. do not work for Department examina
tlons, 6361,6365-6368. They are taught mathemaucs 
before 12 years, 6369, 6370. 

Payments on resulta in,' only obtained for artizan pupils; 
the school. would be httle affected by alteratlon of 
tws condItion, 6381-6387. -

Similar technical school to, established at Keighley 
a~ . , 

Success of Bristol school i attnbutable to hard work 
only, 6390-6397. 

DI~~lty of finmng teachers for such a school, 6394. 
Exhihitlons under Departlnent in, 6395. 
Instruction in evening school controlled by Department 

syllabus, 6399. I 
M=g portion of school; income, te:Cher, lectures &c 

6402-0407,64l3.. . _ _ ' " 

SA 4 
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COOMBER, THOMAS, Esq.-Bnstol Trade School-cont. 

Managers of mmes in neighbouJ:hood of Bristol educated 
at the school, 6408-6411. 

Proposed study of practIcal mining for Bristol Trade 
School students, 6412. 

SOIDe students resIde in Bristol, others come from South 
Wales,6414. ( 

Prospectuses of school handed in, 6431a. 

Chem~stry. 
Lectureships in, in Bristol, held by Wltness, 6328. 
PractIcal in struction m, to cheIl}lsts' apprentIces, &c., 

in Bristol Trade School, 6330. Evening classes 
attended by an association of pharmaceutlsts, 6337. 

Laboratories essential for teachmg cheml~try, 635~-
6354,6357. 

Som\!_ points of chemist'l'Y, &c., may be taught to boys 
unller 12, but not sufficient for :Department examina
tIOns, 6371, 6376-6378. 

Teachers of, should exhIbit power to handle tools, &c., 
6422-6424. 

Children. See Science Students. 

Commerce. 
Proposal to include commerce, with mming. &c., in a 

hIgh science school at Bristol, 6428-6431. 

Contributionsfor Science Purposes. 
Only 50Z. a year subscribed for Bristol Trade School, 

6356,6392. 
Immense pubhc SPirit existing at Bristol, whICh might 

be evoked In thIS dIrection, 6131a. 
Cossham, lifT. 

Valuable support given by, to Bristol Trade School, 
6400,6401. 

Cost of Science I'llstructwn. 
At Bristol Trade School, 6355-6357, 6402. 

Dratcing. 
Artmcer's drawing taught in Bristol Trade School, 6329, 

6335. 
Economy. 

Effected by affilIation of mining school to trade school 
at Bristol, 6335. -

Would be effected by union of several science schools in 
one institution, 6428-6430a. 

Education. 
Advantage of continuing, in night classes, after leaving 

day school, 6340. 

Elementary Schools. See Schools. 
Enqineering. 

Proposal to include, with medIcine, mming, &c., in a 
high science school at BrIstol, 6428-6431a. 

Euclid. 
Text-book in geometry in Bristol Trade School, 6370. 

Evening Classes. See Science Classes. 
El£aminations. See Science El£aminations. 

Feesfor Science Instruction. 
In Bristol Trade School. These would be but slightly 

affected by alteratIOn of conrutions respecting artizans, 
6355,6383. 

On Wlthdrawal of Mr. Cossham from Bnstol Trade 
School, fees were raised to present standard, 6401. 

Mming teacher in BrIstol Trade School receIves 30l. frO)Il 
fees~ 6402. . 

Geometry. 
Taught to boys under 12 in Bristol Trade School, 6370. 

Keigltley. 
Estabhshment of technical school at, on plan of Bristol 

Trade School, 6388. 

Laboratories. 
Of the highest importance for teachmg practical chemistry 

and experimental physics, 6351, 6357. 
Mackworth, Mr. 

Originator of Bristol Minmg School, 6334, 6400, 6401. 
Manufactures. 

Proposal to include, with mining, medicine, &c., in a 
high science schoolm Bristol, 6428-6431a. 

Mathematics. 
Boys under 12 taught mathematics in Bristol Trade 

School, 6369, 6370. 
Want of mathematical teaching jn Royal School of 

Mmes.6425 
MedIcine. \" 

.Proposal to irl"clude with ~ngineering, commerce, &c.; 
in one high science Ilchool at Bostol, 6428-&l31a. 

COOl-IllER, THOMAS, Esq.-cont. 
Manang .. 

Scholarship awarded to Bristol Trade School by Royal 
&chool of Mmes, to foster study of mimng, 6342. 

Most managers of mmes near Bnstol have been educated 
at BrIstol mmlDg school, 6409--6411. 

Proposed study of practIcal mirung for BrIStol Trade 
School students, 6412. 

Proposa! to i~lclude, WIth medIcine, engineering, &c., in 
one high sCIence school at BrIstol, 6428-643Ia. 

lI!ining Schools. 
Prop?sals for establishing in South Wales or Monmouth

shIre; With prospectUB, 6415,6416. 
N~cesslty for affihatmg a mimng school to some other 

IDstltutlOn, 6428. 
See B,'istol Trade School. 

Morgans, Mr. WIlliam. 
Formerly sub-manager of Brendon HilI iron mines 

Teacher of mIning in Bristol Trade School 6405 • 
Practical instruction in mining and surveym'g proposed 

to be gIven by, to students, 6412. 
Moseley, Canon. 

Connexion of, WIth Bristol Trade School, 6397, 643Ia. 
Museums. 

One of the best provincial museums is in Bl'istol' pro-
posals for utlhzmg it, 6428. • 

Payments by Results. 
Confined to artlzans in Bristol Trade School 6381-

6387. • 
As a qualrfication to earn payments on results, teachers 

of chemistry and physICS should exhibit power to 
handle tools, &c., 6422-6424. 

Pkarmaceutists. 
An associatIOn of, attend evening classes at Bristol 

Trade School, 6337. 
Pharmaceutists' apprentices and assistants considered as 

artlzans by Science and Art Department, 6382. 
PhySiCS. 

Laboratories essential for teaching experimental physics 
6351. • 

Some physics may be taught to boys under 12, but not 
sufficient for Department examinatIOns, 6371-6373. 

Teachers of phySICal science should exhibit Ilowel' to 
handle tools, &c., 6422-6424. 

Practical Inst1'1.lction. 
In Bristol Trade School, boys are emplo,ed in preparing 

experiments; some, who are chemIsts apprentices, are 
instructed entIrely In practical chemistry, 6330. 

Proposed practIcal instructIon in chemIStry, mining, 
engineenng, &c. to be gIVen in conpexion Wlth BrIstol 
Trade School, 6360, 6412. 

Department teachers of chemistry and physics should 
exhibit power to handle tools, &c., 6422. 

Royal School of Mines. 
Witness studIed sCIence In, 6325. 
Scholarship awarded by, to Bristol Trade School. to 

foster study of mining, 6342. 
DeSIrable to add mathematIcal teaching. Professors' 

assistants wanted, to explain difficulties, and to 
accompany students to mmes, chemical works, &c. 
Too long a vacatIon, 6425-6428. 

Scholarships. See Bristol Trade School. 

School of Practical Mining. 
Proposed to be estabhshed in South Wales; prospectus 

of same, 6415,6416. 

Schools, Elementary. 
Science not taught in, in witness's dIstrict; recent 

'legislation has altered that, 6417--6419. MIght be 
introduced Wlth advantage, 6420, 6421. 

Science. 
Boys under 12 cannot work rigorously at .science, though 

they may learn some points, 6346. 6361,6365-6368, 
6371-6380,6420. 

• Contemplated teaching of applied. science in Bristol 
Trade School, 6359, 6360. 

Not taught in elementary schools in WItness's district 
recent legislatIOn has altered that, 6417--6419. Might 
be introduced 'WIth advantage into elementary achools, 
6420,6421. 

Mimng and medIcal schools should be affiliated to some 
institution of general SCIence, 6428. 

Local cultivation of sCIence in Bristol, 6428. 
Proposal to found a high acience school at Bristol. for 

teachmg pure and applied science, and to include 
merucme, commerce, engmeenng. manufacture., and 

.... mming, 6428-6431a. 
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COOMBER, THoMAs-cont. 
Science and Art Department. 

Examinations at Bristol Trade School are conducted only 
by Department, 6341. 

Boys under 12 not fitted to undergo examinations of 
Department, 6346, 6361, 6365-6368, 6371-6380, 6420. 

Department recognizes pharmaceutlsts' apprentices and 
assistants as artlzans, 6382.. . 

Test imposed by, on teachers of cheIDlStry and phYSICS, 
should demand that they exwblt power to handle 
tools, &c., 6422-6424. 

Science Classes. 
Witness has been connected with, in Bristol, for 11 

years, 6327. . 
An association of pharmaceutists attend the everung 

classes of Bristol Trade School, 6337. Many pupils 
who have left the day 8choo1 also attend, 6340. 

Science Ercaminatioos. 
At Bristol Trade School, are conducted by Science and 

Art Department, 6341. 
Boys under 12 not fitted to undergo, 6346, 6361, 6365-

6368, 6371-6380, 6420. . ' 
Prize in 8econd grade cannot be taken Without passmg 

first grade; approval of thi8 system, 6363, 6364.. . 
Do not show that ability to handle tools, &c., which IS 

essential for teachers of chemistry and phYSICS, 6422-
6424. 

Science Instructioo. 
Subjects of, in Bristol Trade School, 6329-6333. 
Boys not fitted to undergo much, before 12 years of age, _ 

6346, 6361, 6365-6368, 6371-6380, 6420. 
High value of, as mental traming, 6350. 

Science Students. 
Boys under 12 cannot work rigorously at science, 6346, 

6361,6365-6368,6371-6380,6420. 
One month sufficient vacation for, 6425-6427. 

See Bristol Trade School. 
Science Teachers. 

Difficulty of finiling, for Bristol a.nd Keighley schools, 
6394. 

Masters of elementary schools study, in evening classes 
at Bristol, to become science teachers, 6417. 

If properly educated in training college, teachers might 
impart sCientUic instruction in ele~enta.ry schools, 
6420,6421. 

In chemistry and phYSical science, teachers should 
show power to handle tools, &c., 6422-6424. 

Technical Instruction. See Science. 
Trades. 

Followed by Bristol Trade School students, 6338 .. 6339. 
Vacations. 

Too long in School of Mines; one month suffiCient for 
students, 6425-6428. 

Wales. 
Most pupils in Bristol Trade School come from South 

Wales, 6408 . 
.proposal to establish a mining school in: South Wales, 

6415,6416. 

GREENWOOD, J. GOUGE, ESQ. (Index ofhis 
Evidence.) 

Accommodation for Science Purposes. 
Demand for, led to Owens College extension movement 

;265. 
Act of Parliament. 

Incorporation of Owens College granted by Act of last 
year, ,270, 7273. 

Age of Science Students. 
At Owens College, students range from 14 to 24 years of 

age and upwards, 7251, 7359. 
America. 

Multiplying degrees in, has lessened their value, 7351, 
Artizans. 

Manchester Working Men's College absorbed in Ow~ns 
College evenmg classes, 7251. 

Whitworth exhlbltions held by artizan candidates for 
Whitworth scholarswps, 7283. 

One or two holders of Rumney artizan scholarship in 
Owens College; more may be expected, 7287. 

Case of an artizan foregoing a Department exhibition, 
because he had to hold It in London or Dublin; 
objections to thIs plan, 7287, 7348-7350. 

Desll6 m Manchester, &0. for mcreased IIcienti1l.c educa
tion for artlzans, 7300. 

See Working Classes. 
26060. 

GREENWOOD, J. GouGE;Esq.-cont. 
Berlin UnifJersity. 

Introductiov- of science in, 7255. 
Cambridge UnifJersity. 

Introduction of sCience in, 7255. 
ChemIStry. 

Rapid deveAlpment of chemistry branch of Owens 
College, 7253. 

Cootributions for Science Purposes. 
Amounts Bubscnbed for Owens College, and for its 

extension, 7258, 7266. Half has been subscnbed by 
a few indIviduals, 7298. 

Cost of Science Instructioo. See Owens College. 
Degrees. 

Multlplication of degrees in America and Germa.ny has 
lessened their value, 7351. 

In an,. univerSity giving degrees, there should be com
)'letition between dUferent educational institutions, 
7357,7358. 

See Loodon UnifJersity. Owens College. 
Elementary Schoolmasterll. 

Owens College a fortunate centre for instructmg, 7338, 
7344. Their instruction would be chiefly in evemng 
classes, 7347. " 

See Science Teachers. 
Endowmentsfor Science Purposes. See Owens College. 
Ef;en,ng Science Classes. • 

Estabhshment and success of, at Owens College. 
Working Men's College absorbed m them, 7251. 

Five-slxths of the students are of the working class, 
includmg under thIs term warehousemen and clerks 
in offices, 7294. 

Fees. 
Fees at Owens College compared with those at Uni

versity College, &c., 7258-7263. 
Gottingen. 

Introduction of science in University of, 7255. 
Germany. 

Introduction of sCIence into the old universities of 
Germany, as well as m speCial schools, 7255. 

Multlplymg degrees in Germany has lessened their 
value, 7351. 

Gooernment Grants in aid of Science. 
ApphcatlOns for, from Owens College. Government 

control over college, in consideratIOn of grant, a fair 
matter of negotlatlon, 7266-7269, 7271, 7272, 7276-
7279. 

ConditIOns under which State aid might be granted to 
Owens College, &c., 7269, '7308-7318. 

Heidelberg. , 
Introduction of science in University of, 7255. 
Lectures given m the claSSICal semmarlum at, by members 

of higher teachers' class to lower, 7296, 7328. 
Hurcley, Professor. 

Valuable scheme of evenmg science instruction for 
Owens College proposed by. 7292. 

Laboratories. 
Cost of proposed laboratory for Owens College, 7267. 

Lancashire. 
Increased desire in, for scientrlic education of the indus

trial classes, 7300. 
Larger number of Science and Art Department classes 

in, than in anYllinular area in England, 7339. 
Literature. 

Study of, should be combined With science, in one 
mstitution, 7254, 7319-7327, 7360, 7361. 

Loodon UnifJersity. 
Owens College studies adapted for degrees of, 7257. 

More students go to" than to the old uDlverslties, 
7342,7343. 

Approval of degrees being gIVen by, to Owens College 
students, 7351, 7352. Might be made more pubhc, 
if London UDlversity held an occasIOnal session m 
Manchester, 7352, 7356. 

Magnus, Professor. 
Opinion of, quoted, as to science teaching and technic&! 

lUstructlon, 7283. 
Manchester. 

NeceSSity for science being taught in, even more than in 
London, &c., 7253, 7254. 

Meetlng at, to forward Owens College extension, 7266. 
Desire m Manchester for mcreased scientUic instruction 

for industrial classes, 7300. 
Site in, for Owens College, 7301-j307. 
Large amount of science tep,JUng in Manchester district, 

7338,7339. ~ 
Advantage of its position for students, 7340, 7341. 
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GREENWOOD, '1. GOUGB, Esq.t-Cont.,,; 
Method. See Professor of Method. 

Owens College. 

T . ,,' () ~ 

Witness is principal of, 7250. ' 
FoundatlOn, students, evening classes, &c., of, 7251, 7359. 
Locahty of, has had a. marked influence Of the education' 

provIded in, 7253. , 
Advantage of combinatlOn of literature and science 

studies in. Student. select subjects of study, 725~ 
7257.7319-7327. 

Endowments, fees, &c. in, 7258-7263. 
ApphcatlOn from College to Government, 7266-7269. 
Growth of soience department m! Owens College exten~ 

sion, 7264-7282, 7301-7307. 
CondItlOns under which' State aid might be granted to, 

7269 7308-7318. , 
A1'tlzan\students in, holders ~f Rumney -soholarships; 

two-fifths of students are sons tOf Manchester ware
housemen, &0.; many from surroundmg districts, 
7287-7291. Few go, to old univerSltIes~ most go to 
London UniverSIty, 7342, 7343. 

Case of artlZan student in, who relinquished a Govern
ment exhIbition because he was obliged to Ito to 
London or Dubhn; objection to thiS' system, 7287, 
7348-7350. 

Success of evening olasses in the College; 527 attend; 
means of methodlZmg instruction incomplete, 7292~ 
7294. 

Valuable system of evening instruotion in the College 
proposed by Professor Huxley, but funds insufficient 
to carry it out, 7292. ' 

Payment on results by Department would not cover 
expenses of evenmg classes in, 7293. 

A speCial olass might be held in, for those hkely to 
become teachers, 1295, 7296. 

The College fund is considerable, and has been /lubscribed 
by a few indIviduals, 7298. 

A professor of method In the College desirable, 'but he 
should be an assistant professor, 7331-7337. 

Owens College a good centre for instructlOn of school
masters; pdsltlons of some so instrQcted, 7338-7341. 
7344-7347. 

Inexpedient for the 'College to grant degrees; the London 
Uruversity does the work effectually, but might hold a 
seSSlOn in Manchester, 7351-7358. ' 

Oxford University. , 
~ntroduc~iQlI. of science in, 7,255. 

Professor of Method. 
Would be desirable in, an institution, but he should' be 

as an aSSistant, 7334-7337. 
Royal School of Mines. 

More than one such centre of the highest SCIentIfic 
teachIng should be prOVided, 7629. 

Rumney Scholarships. See Scholarships. 
Scholarships. 

Admirable scholarships. founded by Mr: Rumney, for 
artIzans; must be held now in Owens College, 7287.-, 

Great impulse given t(} study of science by \lxblblt~ons 
of SIr J. Whitworth, 7283, 7285. 

Science. 
With literature, should be studIed in one institution. 

7254, 7319-7327, 7360, 7361. 
Necessity for SCience in Manchester greater than in 

London, &c., 7254. , 
High value of science as 'Culture and discipline, 7254. 
Danger of the application of science~ becommg 7ll0re 

regarded'than SCIence itself, 7254, 7283. 
Higher scientIfio instructlOn not self-supporting, 7269. 
Introduction of science - into ;English and German 

univerSitIes, 7255. 
Desire in Manchester district for increased scientific 

education of industrial classes, 7300. . 
I See Owens College. 

Scienae and Art Department. 
Owens College would be glad to avail itsel£ of the 251. 

offered by, on condition of a hke 8U711 being raised, 
7284-7286. 

Case of an artizan who had to forego a Department 
exhibition beca1).se it was to be held In London or 
Dubhn; objectIOn to this plan, 7287, 7348-7350. 

Larger number of Department classes in Lancashire 
than in any SlUllIar area in England, 7339. 

Science Students. 
Students of all classes drive benefit from the study of 

science, 7254. • ' 
See Owens Colle!)e. 

GREENWOOD, J. GOUGE, Esq.-;:cont... 
Science Teachers. , -, , 
,Best trairung for; is under good professors; instruction 

in a norm8l college has advantages. but also defects, 
7295. , • 

MIght bll trained to method in Owens College, as at 
, Heidelberg. 7295._7296, 7328-7330. ' 
Teachers mIght practIse teachmg in Manchester, If there 
, were" gradatIon of schools there, 7331-7333. 
A teacher 9f,711ethod desIrable in an InsbtutlOn. but he 

should be an asSistant, 7334-7337. • 
Owens College a fortunate centre for instructing teachers, 
I 1338-7341, 7344-7347. 
Positions held "y science teoohers trained in Owens 

College, 7345. 
Society of Arts. '. 

Definlt}(lJl of '~tec):wica\ training,~' in a paper (If Society 
of Arts, 7283. 

T~chmcl!l l1\Struqtioo. , 
Danger of science being sacn1iced to technical instruc-

bon, 7283., . 
Training Colleges. 

Teaching in normal colleges has advantages, but also 
defects, 7295. 

W~itlPortk ScholarshiPs. See Scholarships. ' 
Working Classes. 

FIve-sIxths attending Owens College evening instruction 
are of the working classes, includmg warehousemen 
and clerks in offices,'7294. 

See Artzzans. . , ' 
Working Men·s Coliege, Manckester. , 

Absorbed into Owens College evening classes, 7251. 

ROSCOE, HENRY ENFIELD, ESQ., F.R.S. (Index of 
his E~en~!l(} - , , 

Acaommodatioo for Science Purposes. 
Inadequate chemical laboratory at Owens College J com

plete one prOVided in new building, as well as dIs
sectmg rooms, workshops, &c., 7369-7376. 

Extellsive laboratories and other bUIldmgs devoted to 
science at .Berlin, Bonn, LeIpZIg, &c., 7384, 7385, 
7389, 7390, 7406. 

-Age of Science Students. 
For entrance in German universities, 18 years, 7389. 
Arlizan students In Owens College are 20 to 22 year. of 

age, Ull.-
Artisans. 

ScientIfic principles must be taught to youths; through 
want of time and knowledge of prInciples, artlZana 
are dIfficult to instruct, 7394. 

Demand for BCIenc~ instructIon by artizans ~ these make 
the best students, 7408. 

Whitworth scholarships gained by, but not confined to, 
artizans, 7409, 7410. 

In Owens College, artizan students are from 20 to 22 
years ofage, 7411. 

tectures, classes, &c. far artizans in Manc~ester~ 7431. 
Arts. 

Objection to teaching arts or manufactures; sound prin
ciplell of sc~encc; t~e first essentIal, 7~67. 

Berlin. 
Science instruction at, 7384, 7385, 7389, 7391. 

Bonn. " 
ScieJlce instruction at, 7.384, 7385, 7389; 7391. 

Braakenbury, Miss. " 
Contribution by, for incorporating Manchester School of 

Medicine with Owens College, 7377. ' 
Calico-printing. See Lancashire. 
Carlsruhe. 

Science instrtiction in, 7389. _ 
Chemistry. • 

Fees for science course in Owens College; chelIllStry 
I fees lower than in London, 7364, 7365. 

Many Owens College chemistry students enter without 
• any knowledge of the subject, 7366. 
An- asSIstant professor ,should be provided for every 

20 students. 7389. 
The greatest chemical di~coverie8 in Germany havII re

I ' sulted hom pure, not apphed, science, 7390. The 
moat Important chemical schools have been m the 
univerSitIes, 7391. • 

Advantage of having interfnediate instructiqn between 
Owens College-'chenrlstry classes and ordInary colour 
shops; but instructIon dIfficult to devise, 7393-7401. 

Instruction m cheDllstry, &0. should be dIrected by one 
professor, aSSIsted by subordInate men, 7404. , 
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ROSCOE, HENRY E., Esq.-Ckemistrg-cont. 
Dalton scholarships for original research in chemistry at 

Owens College, 7412-7416. 7419, 7420. 
List of origmal investigations in chemistry, made in 

Owens' College laboratory, 7422. 
Colour Shops. 

Instruction wanted between Owens College chemistry 
classes and ordinary colour shops. 7393-7401. 

CO'fItinental Science Schools. See Sczence Schools Wonti
nental). 

CO'fItributionsfor Science Purposes. '" 
Donation of 10,0001. by Miss Brackenbury towards in-

. corporation of Manchester School of Medicine WIth 
Owens College. 7377. 

Cost. , 
Cost of new laboratories and other bUIldings a~ Owens 

College, 7369, 7377-
Cost, in Germany, of laboratory fees, and erecting and 

working laboratories; salaries of professors and assist
ants, and apparatus; buildings, &0., 7384, 7385, 7389, 
7406. 

Cost to Government of science- colleges would be repaid 
in proper training of science teaehers, 7435. 

Council of Scientific Advice. , 
Desirability if forming,' to assist Government; should 

not consist solely of men of science, 1436-7439. 
DaltO'fl Scholarships. -

For original research in chemistry; not mubh competi
tion for, at Owens College, 7412-7416, 7419, 742p. 

England. " 
Compared Wlth Germany, &0., as' to science instruction, 

7384-7387, 7403. i , 

Fees. 
For science courses at Owens College; cheniistry course 

lower than m London, 7364, 7365. " 
For laboratory instruction, &c., in Germany; lower than 

in EnglBtnd, 7384, 7389. • 
Freiberfl· . 

Mmmg acadt'my at Freiberg, and connected Free MIning 
School at ZWIckau, 7389. 1 

lTench Language. 
NeceSSity of studying, in connexion with science course, 

7364. 
German Language. 

Should be studied, in connexion with science CQ.!lrse, 
7364. 

Germany. 
Science teaching in Germany compared with England. 

larger number of' teachers; more efl'ective instruction 
of students; fees lower; large Bums spent on labora
tories, &c., 7384-1387, 7389, 7402-7406. 

RelatIOn between German univerSIties and polytechnic 
schools, and dJ.shnction between science instruction 
therein; relation of these to Government, 7389-7392. ' 

Seminaria in, 7389. -
The most important chemical schools of Germany have 

been m the univerSities, 7391. 
Peculiar system of teachIng in Germany; not entirely 

applicable to England, 7402, 7403. 
Employment formerly of chemists from Germany in 

chemical works round Manchester, 7407. 
German unlverslty system, rather than the polytechnl9 

schools, a model for England, 7430. ' , 
Giessen. 

School of chemistry in univt'rsity of', 7391. 
Gottingen. -

SCience instruction at, 7384, 7389. 
Gnvernment. , 

RelatIOn between Government and academical bodies in 
Germany, 7389, 7406. \ 

, Soholarshlps of, less desirable than those founded by 
private mumficence, 7417. . _ , 

InstItutes proVldJ.ng- phYSIcal laboratories have a clalIIJ 
on Government. 7418. 

, Government can best aid science by foundation 'of pro
, fessorships, and by helping what is now goin.,. on, 

7425-7429. . , ... 
Cost to Government of science colleges would be repaid 

m proper traIning of sCience teachers, 7435. ' \ 
A consultative sCience council desll'able, to advise 

Government on matters of scientific instruction, 1436-
7439. 

Government Grant Committee. See Royal Society. 
Heidelbt'rg. 

Science instruction !l>t, 7384, 7389, 7391, 7402. 
Hqfmann, Dr. t-

Allusion'to report of', on German laboratories, 7385. 
» 

ROSCOJj:, HENRY E., Esq.-cont. 
HUllJley, Professor. 

Popular sCience lecture by, at Manchester, 7431. 
Important proposition by, for systematizing evemng 

science instruction in Owens College, 7431. 
Laboratory. 

Chemical l')boratory at Owens College inadequate; new 
laboratones in progress; laboratory fees, &0., 7364-
7376. 

Cost of construction, working expenses, &0. of chenncal 
laboratories of Berlin, Bonn, Leipzig, &c., 7384, 7385, 
7389-7391,7406. 

Advantage of instruction between Owens College 
chenncal laboratory and ordmary colour shops, 7393-
7401. 

Former employment of' German chemists in English 
laboratones, 7407. 

Many students from Owens College chemical laboratory 
now occupy pOSItions of trust, 7407. 

Dalton scholarslups must be held one year in Owens 
College, and another in some other college, 7413. 

Professol" Balfour Stewart on phYSical laboratories, 
7418. 

List of original investigations made in Owens College 
laboratory, 7422. 

Lancashire. 
Cahco-printerll, &c. of Lancashire would benefit if in

struction could be deVlsed between Owens College 
chemistry classes and ordinary colour shops, 7393-
7401. 

SpeCial need for high scientific Instruction In Lan
cashll'e, 7407. 

Leipzig. 
SCience nstruction in, 7384, 7389, 7391. 

Lockyt'r, Mr. Norman. 
Popular science lecture by, at Manchester, 7431. 

London. 
Approval of bringing science teachers to London for 

instruction; 7433, 7434. 
LO'fIdon Univt'rsity. 

Special course of' study in Owens College for London 
Umverslty degrees, 7364. 

Manchestt'r. 
Royal School of' Medicine in, to be attached to Owens 

College, 7376-7379. 
Manchester is a. centre where are carried on most im

portant i:pdustries dependJ.ng on SCience, 7407. 
POSItions of trust in Manchester Chemical Works filled 

by Owens College students; Germans formerly ap
pomted to these posts, 7407. 

SCientIfic Instruction In Manchester; lectures by Pro
fessor Huxley, Mr. Norman Lockyer, &c., and SCience 
classes, 7431. 

Manufactures. 
ObjectIOn to teaching arts and manufactures; sound 

prinCiples of SCience the first essentIal, 7367. 
Medical School. See Royal School of Medwine, Man

chestt'r. 
Meteorology. I 

Advantage of a physical laboratory iq connexion with 
7418. 

Mining Sckools. .see Sciencp Schools. 
Munich • 

. Science instruction ~n. 7389. 
Original Research. 
- Teachers of' scienee should pUl'sue origInal resear~h, 

7421. 
List of original chemical investigatIons made lD Owens 

College.1aboratory, 7422. ' ' . 
Best way of promotmg original research, 7425. 
FoundatIOn of high-class science schools would tend to 

increase origmal research, 7428. 
Owens College. 

Witness IS professor of chemistry in, 7363. 
Students and thell' subjects of study m Owens College· 

a dlstmct course for, London UniverSity sClenc~ 
degrees, 7364. Students in cheI~llcal laboratory, 
1870-71, and chemIstry classes SInce foundation 
7365, 7366. Positions of ~rust held by students' 
7407. ' ' 

Fees for science courses in the colleg-e; lower than in 
London; higher than in Germany, 7364, 7365, 7384. 

Inadequate chemical laboratory accommodatIOn in 
Owens College; new laboratory bUlldJ.ng; Its Size, 
cost, &c., 7369-7373. New bUlldmgs will aCCOm
modate natural pluloso,hy, engineermg, and natural 
hIstory departments, 'ith workiho]Js and dissecting 
rooms f'or students, &c., 7373-7376, 7381, 7383. 
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ROSCOE, HE'NRY E., Esq.-Owens College-cont. 
Manchester Royal School of Medicine proposed to be 

attached to Owens CQllege, 7376-7379. 
Report to Owens College ExtenslOn Committee on con

tinental sCience schools, 7389. 
Instruction desirable between Owens College chemistry 

classes and colour shops, but difficult tp deVIse, 7393-
7401-

Subdivision of professorships In Owens College, 7404, 
7405. 

Demand for science instruction in Owens College by 
artizans, 7408-7411. 

Whitworth, Dalton, and Rumney scholarships in Owens 
College; addltlonal. scholarships deslrable, but they 
should be founded by prlvate munlficence, 7409,7410, 
7412-7417, 7419, 7420. 

List of\onglnal chemICal investigations made in Owens 
College laboratory, 7422. 

Systematization of SCIentific Instruction in Owens College 
proposed by Professor Huxley, 7431. 

PhySICS. 
Instruction in physics should be directed by One pro

fessor, assisted by subordinates, 7404. 
Polytechnic Schools. See Germany. 
Practical Instruction. 

In continental schools of science; comparison WIth those 
of England, 7384, 7389. 

Privat-docenten. See Science Teachers. 

Professors. See Science Teachers. 
Professorships. 

Foundation of professorships in science the best aid 
that could be rendered by Government, 7425-7429. 

See SC'lence Teachers. 
Repetzteurs. See Science Teachers. 
Report. 

Of Dr. Hofmann and of M. Wurtz, on German labora
tories, 7385. 

To Owens College Extension Committee on continental 
SOlence schools, 7389. 

Royal College of Chemistry. 
Fees for laboratorymstruction in, compared with Owens 

College, 7364. 
Royal School of Medicine, Manchester. 

Contemplated attachment of, to Owens College; Miss 
Brackenbury's contribution for this purpose, 7376-
7379. 

Royal School of Mines. 
Cost of instructlOn in, compared with Owens pollege, 

7364,7365. 
Royal Society. 

A body Similar to Government Grant Committee of, is 
requlred, to furmsh funds for physical purposes, 
7418. 

Rumney Scholarships. 
In Owens College; remission of candidates' fees by pro

fessors', 7412. 
Scholarships. See Science. 
Science. 

Special course in Owens College for London University 
degrees, 7364. 

French and German should be studied in connexion 
Wlth sClence, 7364. 

Importance of foundation of sound scientific principles; 
application easy, 7367. . 

The hlgher scientilic instructlOn can never be sl"lf-sup
portmg, 7382. 

England and the continent in respect to scienti1ic in
structlOn, 7384-7387, 7403. 

Dlfllcu1ty of mstructmg artizans in science, 7394. 
Science scholarships in Owens College; more desirable, 

7409-7417, 7419, 7420. . 
Little enco1,lragement now to science; Government 

should found professorships, and high-class BClencs 
schools, 7425-7430. 

SCience lectures, classes, &c., in Manchester, 7431 
Department science instructlOD In Lancashire still imper

fect, 7432. 
DeSirability of a consultative science council, to advise 

Government, 7436--7439. 
Science and Art Department. 

Dr. Hofmann's report to, on chemical laboratories, 
7385. 

Department science instruction in Lancashire BtIll imper
feet, 7432. 

ObjectlOn to Department By-stem which allowa a man to 
teach after passl~ one elli:nination, 7435. 

Science Classes. See Sczence. 

ROSCOE, HENRX,E., Esq.-cont. 
Science E3Jaminations. 

Objection to Department system of. which allow. a man 
to teach after passmg one exammation, 7435. 

Science 'Schools (Continental). 

Reh°rt on umverSltles and high schools ot science of 
bonn, Gottmgen, Berbn, LelpZlg. Freiberg, Heldel

erg, Carlsruhe, Munich, and Zurich 7384-7389 
7402-7406. " 

See Science. 

Science Students. 

Effective instruction for, in continental school~ 7"0 A 
7389. ~, .ro..-

DIfre~nce between class of students attending univer
sltles and polytechmca of Germany, 7390. 

See Owens College. 
Science Teachers. 

More professors and assistants in Germany than Eng
land; professors in uruverslties are of three grades 
pr?fessor ordmarius, professor extraordmanu8, and 
pnvat-docens ; advantage oftheee competing WIth each 
oth.er, ~c .• 7384-7389, 7402,7403,7406. 

SubdiVISIon of professorships in Owens College 7404 
Fees remltted by professors in Owens Coll~ge for 
~umney scholarship candidates, 7412. 

Clall~ on Govemment of professors in physicallabora-
tones, 7418. . 

1'eachers of ~cience should ha,:e leisure for original 
research; thlS can be ell'ected if they are assisted by 
repetlteurs, 7421-7428. 

Department teachers in Lancashire are ill-educated 
7432. ' 

Ob~ection to teachers who have passed but one examina
tion; they should be tl'alned in science colleges 
7435. ' 

Seminaria. 
In Germany; might be introduced here with benefit, 

7389. 

Stewart, Professor Balfour. 
Physical laboratory under, in Owens College, 7366. 
On physIcal laboratories, 7418. 

Training Colleges. 
Proper education_ in, of science teachers, will repay 

Government cost. 7435. 

Universities (Continental). See Science Schools (Conti
nental). 

Whitworth Scholarships. 
Artizans who have gained them in Owens College; half 

are adjudged to artlzans and half to students, 7409. 
7410. 

Wurtz,M. 
Ilis report on German laboratories, 7385. 

Zurich. 
SClence instruction in, 7384, 7389. 

Zwickau. 
Account of Zwickau Free Mining School, 7389. 

CROMWELL, REV. JOHN G., M.A. (Index of hlS 
Evidence.) 

Age of Students. 
Students at St. Mark's College are admitted at 16 years, 

7904. 
Physical geography can be well ta.ught to boys of seven 

to 13 years, 7982. 
Apparatus for Science Purposes. 

At St. Mark's College, is chiefly for teaching mechanics, 
7939-7942. 

Children. , 
Many laws of na.ture ca.n be ta.ught to children, 7926. 
PhYSlcaJ. geography may be well taught to; also drawing 

'a.nd mensuratlOn, 7982-7985. 
Very elementary science instruction might be given to, 

7985. 
Drawing. 

Can be usefully taught in elementary schools, 7985. 

Education. 
FBJr general. education essential as a preliminary to 

specIal instruction, 7921-i926. 
General education more defective now than before 

passmg of Revised Code, 7927, 7928. 
See Syllabus (Education Department). 
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CROMWELL, REV. J. G,-cont. 
Elementary Schooill. 

Physical geography the best subject of instruction for, 
7926, 7982-7984. 

St. Mark's College students are training for teachers in 
elementary schools, the term now embracing higher 
schools, 7949. 

Drawing and mensuration can be well taught ia, 7985. 
Elementary science only might be taught in; not that 

required by Science and Art Department, 7985, 8030. 

EfIfJ lish History. 
Objection to Government syllabus requirement for, 

7950,7951. 
Examinations. 

Objection to certain examinations of Educaiaon Depart
ment, 7950-7963. 

Students who have passed a lower examination fre
quently recommended in preference to those who have 
passed a higher, 7962, 7963. 

Fees, 
In St. Mark's College model schools, are 15,. to 25,. 

per term, 7988-7990. 
2501. a year in fees paid by St. Mark's College students, 

7995, 
Gooernment. 

Science lectures in training colleges formerly paid by, 
7904-7906. 

Might object to training colleges having some students 
who paid higher fees thl£n the others, 7975. 

Saint Mark's College receives about 4,0001. a year from, 
7992. 

A science college established by, would not have many 
teachers from training colleges, because they look for 
employment on leaving, 8015-8018. 

See SyllalJus (Education Department). 

King's SomlJorne School. 
Excellent school for labourers' children, in which 

chemistry, mensuraiaon, &c. were taught, 7931-7933. 

Laboratory. 
One at St. Mark's College, 7904, 7938-7940. 

Lectureships in Science. 
Founded in 1854; lecturers were instructed in training 

colleges, and paid bY' Government and college com
mittees; all abolished, 7904-7906. 

Lodgings lor Students. 
Objection to studentlt living in lodgings; they should 

enter a training college, 7997-8004. 
London. 

Better to esta.bhsh science schools in the provinces than 
to bring men to London, 8027, R028. 

Mensuration. 
DeSirable tha1; mensuration should be taught in elemen

tary schools, 7985. 
Metropol,t~n College 0/ Science (proposed). 

Teachers from training colleges would not be hkely to 
- attend in large numbers; dIfficulties greater with re

spect to provincial colleges, 8015-8018, 8024. 
Would be a London not a metropohtan, college, 8029. 

Model Schools. See Saint Mark's Training College. 

Physical Geography. 
The best subject for elementary schools; great number 

of students who pass in, 7926, 7982-7984. 
Private Adventure Schools. See Schools. 

Pupil-teachers. 
Inferior teaching of, induced by Revised Code, 7930. 
After 1861, number fell from 13,000 to 6,000, 7979. 

See Saint lIIark's College. 

Bermed Code. See Syllabus (Education Department); 

Saint Mark's College. . 
Witness is prinClpal of, 7903. 
Foundation; students; SCience instruction, laboratory, 

&c.; science lectureships; reduction of sClence teach
ing by Government syllabus; students who hawe 
qualified as Departmentteachers,&c., 7904-7916, 7929, 
7930. 

Verr numerous subjects have been taught at; present 
teaching is beyond Government syllabus, 7934-
7936. 

Possesses laboratory, &c., and is capable of giving more 
science instruction than it does, 7938-7943. 

To extend science instruction in, there must be qua.lifi.ed 
candidates for admission, competent lecturers, en
couragement to schoolmasters, reducbon of certain 
subjects flf examination, &c., 7944-7963. 

CaOMWELL, REV. J. G.-St. Mark's College-cont. 
Students m, not entirely supplied by pupil-teachers; aU 

are training for teachers; about 100 m college; not 
from any particular area, 794~7948, 7993-7995, 
8022. 

Full at present; there was a steady decrease of entries 
from 1863 So 1869, 7978. 

In model schools connected with, French and Latin are 
taught, the parents desiring it; fees from ISs, to 25s. 
per term, 7986-7990. 

Instruction in Greek in the college, 7991. 
Recelves from Government 4,0001. a year; from students' 

fees, 2501.; from National Society, 8001., 7992-
7995. 

Positions and honours held by former Ittudents of, 8009, 
8010. 

A mischievous notion to suppose that masters were for
JIlerly too highly trained in, 8011-8013, 

Schoolmasters. See Teachers. 
Schools. 

Physical geography should be taught in all schools, 
7926. 

Great want of competent teachers in private adventure 
schools, 7914. 

See Elementary Scliools. 
Science. 

Instruction, examinations, &c. in, in St, Mark's 
Trainmg College; science reduced by Government 
syllabus, 7904-7910, 7917, 7918. 

St. Mark's College is capable of giving more science 
instruction than it does, 7943, 7944. 

Science (not that required by Science and Art Depart
ment) might be taught in elementary schools,7985, 
8030. 

Science and Art Department. 
Students and examinatlOns under, in connexion with St. 

Mark's College, 7910. 
Science required by, could not be taught in elementary 

schools, 8030. 
Science Examinations. 

Special examinations for teachers should be re-intro
duced,7911-7913. 

Great number of candidates who pass in physical 
geography, 7982. 

Science Schools. 
Better to establish science schools in the provin.ces than. 

to bring men to London, 8027, 8028. 
Science Teachers. 

158 students of St. Mark's College qualified as teachers 
under Science and Art Departnfent (1867-70), 
7910. 

Special examinations for, should be re·introduced, 7911-
7913. 

Students who could have a third year's training would 
become qualified for, 7964-7968. 

If Government deSire superior science teachers, they 
should train, and lodge them, in a. special College 
8004. ' 

DeSirability of teaching method to, 8005, 8006. 
Provincial SOlence schools for, would be better than 

bringing men to London, 8028. ' 
Secondary Schooh. 

Demand for specially trained teachers in, 7969-7971. 
Geometry, chemistry, &c. might be taught in, but 

general educatIOn must also go (in, 7986. 
Latin will probably not be lDcluded in curriculum of. 

many parents desire that Latm may be taught' 
7986. ' 

Students. 
Inferior class of students resulted from Revised {"'",de 

7918, 7919. ' 
Objection to Education Department examinations for 

7950-7963. ' 
Students who have passed a lower class frequently recom_ 

mended in preference to those who have passed a 
higher, 7962, 7963. 

Third year's students might become qua.Wied science 
teachers, 7964-7968. 

A higher cla.ss of, in training colleges, might be objected 
to by Government, &c., 7975. 

Great number of, who pass in physical geography 7982 
Objections to students living in lodgings; they ~houlci 

enter a training college; if they leave for special in
struction, it should be in the day-time, 7997-8004 
8007. ' 

In country colleges, are mostly from the surroundmg 
area, 8023. ,~ 

See Saint Mark's College. 
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Syllabus (Educatum Department). 

Curta.Jlment of, reduced instruction of students and pupU. 
teachers, and generated hostile feelmg' in teachers, 
7907-7910, 7918, 7919. , 

Generai educatIon more defective now than before 
passmg of Revlsed Code, 7927, 7928.( , 

Changes through, at St. Mark's College; present teach
ing beyond syllabus, 7929, 7930, 7934--7936. 

Objection to reqUlrement of, respecting history and 
commercial.' geography, 7950, 7951. 

In consequence of, after 1861, some colleges were closed 
or nearly closed, and number of pupi!.teachers fell 
from 13,000 to 6,000, 7979. -

Revised Code happuy at an end; the new code gives more 
encouragement to special subjects, 7985. 

The best masters were tramed in the period precedmg 
the \Revised Code, 8011-8013, 

Teachers. 
Hostile feehng among teac,hers upon Wlthdrawal 'Of aug· 

'mentation grant, 7910. 
Great demand for teachers; the supply will be ~et in a 

few years, 7960,7969-7971,8014,8018,8019. 
If a better class be deSired, a third year's course in special 

subjects IS deSIrable, 7964-7968. ' 
Masters of prImary and secondary schools could be 

educated in same collilge. 7972. 
Great want of competent teachers in privllote adventure 

schools, 7974. , " " , 
The best w:ere trained in the period ;preceding the Re

Vlsed Code, 8011.-8013: 
, If 1!. SCIence college were -established for' teachers after 

.'thell' two year's course, there couldi noli be a large 
.number attend, 8015-8018. 

Many qualified teachers for smaller schools 'Woulq come 
_ forward, If a special 61Camlnaj;io~' were f:r:amed, 8020, 
8021. ' " , 

'{:raining 'Colleges. 
ObjectIOn might be taken if part of college were occupied 

by stIldents who paid higher iees ,than the ,others, 
7975." ' 

Could not do more than they do at present, 7976 • 
• HIgb,bury and, Chichester ·Colleges were closed, and 

Chester and York Colleges near11 closed, after 1861, 
7979. 

Objections to papers set for stIldents in. 7950-7963. 
DeSIrability of. a third 'Year's SPl'Clal course in, 7964-

7968. 
Masters for prImary and .secondary schools, could be 
, educ(Lted in same college, 7972. 
If students' went from, to attend a science school, it 

should be m the ~y-tIme, 8007. 
Not many teachers from, could be expected to enter a 

, metropolitan science college; rufficultles greater with 
respect to provincial colleges, 8015:-8018,,8024. 

RIGG, REV. JAMES HARRISON, D.D. (Index of 
, his-Evidence.) 

Age of Students. 
Ordinary stIldents enter Wesleyan Training College at 

18; vp1untary canrudates are 26 and upwards,8041, 
8042. 

Boys of 13 to 16 might be selected for instruction in 
science schools; they should not be taught sCIence 
-~m1y, 8060, 8091, 8092. -

Algebra. 
Not recognized in Education Department syllabus, 

13035. 
Apparatusfor Science Purposes. 

In 1856-7, no' training college deficient itt apparatus 
could send up candidates for examina..tIOJl in physical 
science, 8067. ' ' 

Children. . 
Science mstruction to, in schools of Wesleyan Training 

College, Westminster, 8033, 8070. 6071~ 
, Train~d teachers would be able to Jilelect boys for science 

schools, 8060, 8091, 8092. 
Medel Ilchools for, at Wesleyan ';J.'raining ({ollege, 8078, 

8079, , 
EducatiOIl of, restricted by Revise~ Code" 8083, 8084, 

8088. ' , 
Must be taught by object tessons, &c., 8085-8087. 

College of Science (prciposed). -
A third year's !(Durse for' college students' should be 

gIven in a speCial ecience college, 8045, 8046. 

RIGG, REV. J. H.-College of Science;,ctc.-cont. 
If establIshed at South Kensington. Wesleyan Training 

College students could attend. and six or seven train
ing colleges take advantage of It, 8049. 8050. 8os..1 
8054. ' 

Great objection to stIldents in, hYing in 10dgmgs, 8051, 
8052. 

" Ecrmomy." 
Objection to vagueness of, in Education Department 

syllabus, 8035. 

Educatirm Department. 
In revismg their syllabus, should gather opinions from 

persons in traimng colleges, SCIence and Art Depart
ment, &c., 8072-8077. 

See Syllabus (Educatirm Department). 
ltlementary Schools. 

Science taught m schools of Wesleyan Trainmg College, 
Westnunster. Many schools su1l'ered from effects of 
ReVised Code, 8033, 8070, 8071. 

-ChIldren in, might, by properly trained teachers, bis 
selected for SCience schools, 8060. 

;Ewaminations. 
Good results have followed from the principle of indi-

vidual exammation in schools, 8083. \ 

I'lljams' Schools. See Wesleyan Training College. 
;Lodgingsfor Students. 

Great objectIOn to students hving in lodgings while 
attendmg a London college, 8051,8052. 

London. 
Few schoolmasters could be expected to come to London 

,for science traImng; desirable, if it could be done, 
8065,8066. 

Madel Schools. See Wesleyan Training College. 
fractica1 Instructirm. 

In physical SCIence, was recognized by Education Depart-
ment synabus in 1856-7,8067. 

Revised Code., S~ Syll'ibull (:educatio1b Department). 
Schoo1masters. See Teachers. 
'Schools. 

The principle of individual examination in, has pro
duced good results, 8083. 

Science. 
Taught in Wesleyan Training College, Westminster, to 

chlldren and students; more instruction in, deSirable, 
for male and female students, 8033-8040. 

Science teachlDg was kept up in the college schools, not
WlthstandlDg' inlluence of Revised Code, 8033, 8034, 
8080-8082. 

Course of instruction in Wesleyan Training College 
comprises two years; a. third year desirable, If it could 
be given, 8044, 8045. 

Many men of '8cience~ but few capable of teaching it, 
8055. 

Practical instruction in physical science was recognized 
in Erl.uca.tion Department syllabus of 185()..7. 8067. 

To introduce SCience more largely in training colleges, 
&c., Education Department syllabus must be reVised, 
8073-8077. 

Boys lD science schools should not be taught science 
ouly, 8091~ 8092. 

Science and Art Department. 
Teachers, stIldents, examinations, &c., connected with, 

in Wesleyall Training College, belong to Department, 
8033. 

To carry out objects of Department, science schools are 
necessary, 8057-8059. 

Approval of expenment by Department of brInging 
teachers to London for practical instruction, 8066. 

Science Examinations. 
Of students of Wesleyan Training College, Westminster, 

8033,8034, 
StJience Schools. 

If established in large centres, teachers could be furnished 
, by l'.roposed thll'd year's course in traIning colleges, 

8057-8060. , 
Other subjects besides science must be taught in these 

schools, 8090, 8091. 
Teachers of lugh schools would be men selected from 

lower, 8092. 
Higher science schools would be a national benefit, and 

. 'would work harmoniously.with training colleges, 8096, 
8097. , 

Denominational bias would have no place in, 8098. , -
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RIGG, REV. J. H.-cont. 

Science Teachers. 
If teachers of high quality are to be provided, there 

must be a third year's training in college, 8045. 
A speCIal training for, most desuable; teaching faculty 

difficult to find, 8056. 
Supply of, mighil be furnished fOJ science schools, by 

proposed thud year's course; their general education 
should be continued, 8057-8060, 8090-8093. 

The best would be those who had received a thorough 
college tr8.1nmg, 8061. 

Few schoolmasters could be expected to come to London 
for science training; desirable, if it could be done, 
8065. 

Teachers of high schools would be men selected.from 
lower, 8092. 

South Kensington. 
Six or seven training colleges could take advantage of a 

school of science at South. Kensington, 8053, 8054. 

Students. 
Great objection to students living in lodgings, while 

attending II> London college, 8051, 8052. 
The students of SIX or seven traIning colleges could 

attend a science college at South Kensington, 8053, 
8054. 

If students are to remain a third year in a college, they 
must have a prospect of lugher salary, and superior 
status, 8055, 8094, 8095. 

Syllabus (Education Department). 
SCIence instruction under, in Wesleyan Training College, 

Westmmster, to 1862; kept up, notwithstandmg in.
fiuence of Revised Code, 8033~ 8034, 8Q80-8082. 

ReVIsed Code compressed school age WIthin narrow 
limits, discouraged attenrumce at school after 10 OJ 11 
years, and restrIcted education of children, 8083, 8084, 
8088. 

Might be altered, to allow more I!ci~nce to be taught to 
, training college students, 8035. 
ObjectIOn to "Economy" in; and to non-recognition 

of algebra, 8035. 
Course of instruction in Wesleyan Training College 

defined by; its defects have not been offiCIally pointed 
out, 8036-8040. 

Science instruction fonnerly recognized in, was abolished 
by ReVIsed Code; princIple ought to be re-4ntroduced ; 
suggestions mIght be -taken from SCIence and Art 
Department, 8067-8069,8071-8077. 

Failures, since ReVIsed Code,. In reading, writing, and 
arIthmetic, 8089. 

Teachers. 
SCIence instruction for teachers In Wesleyari Training 

College, 8033. 
Encouragement given for becoming, by Wesleyan Train-

mg College, 8043. • 
Teachers m Wesleyan Training Cpllege not pre-eminent 

for denominatIOnal bias, 8098. 

Training Colleges. 
SIX or seven colleges could avail themselves of a school 

of sOIen,ce at South Kensington, 8053, 8054. 
To introduce more science m, would necessItate revision 

of Educatlon Department sylla:bus, 8073-8077. 

Wesleyan Training College, Westminster. 
. Witness is principal of, 8032. 

Science -teaclung lD, since foundation of college; De
partment teachers in; SClence instruction to chIldren 
in college schools, and to students, 8033, 8034. 

Science teaching kept up by, notwlthstandmg influence 
of Revised Code, 8033, 8034, 8080-8082. 

More SClence instructIOn in, deSirable, for female students ; 
improving defects in syllabus, would allow male stu
dents more tlme for SCIence, 8035-8040, 8062. 

General students m, begin at 18 years; voluntary stu
dents are 26 years and upwards, 8041, 8042. 

College course in, comprises two years; a third yellj's 
course desirable, whICh might be better gIVen m a 
general science college, 8043-8048. 

Students of, could attend a sCIence college established 
at South Kensmgton; not second year's students, 
8049, 8050, 8053, 8054, 8063. • 

Students in, have no more tlme than to pursue 8 straight 
hne of preparation, 8064. 

FIve schools connected WIth; one called a model school; 
also two model departments, comprising an infants' 
school, a juvemle school, I).nd two Bemo):' IJChools, 8078, 
8079'. -. '. _._. ,t... .. .! " , __ , ,,,' .• 

UNWIN, REV. WILLIAM J., M.A., LL.D. (Index of 
his Evidence.) 

,Age oj Students. 
Children mIght be fairly instructed in reading, &c. by 

seven years; could co=ence science at 13 years, 
8144-8148. 

Clnldren. ~ 
Two years might be save~ in education of; might ~e 

fairly Instructed m readmg, &c. at seven. and begm 
sCIence at 13 years, 8144-8148. 

Approval of Swiss schools for; an(l of Mr. Tscher's 
system, 8145~ 8149-8155. 

College oj Science. 
Special mstltutlon necessary for training sCIence teachers, 

8131,8132. 

Continent. 
Approval of continental method of tea.ching geometry, 

8110,8111,8140-8143. 

" Economy." 
DIfficulty of teaching, for want of subject being properly 

defined, 8112-8116. 
Education Department. See Syllabus (Educatzon Depart

ment). 
Elementary $clloolmasters. 

Two years' -college traming for, not sufficient; three 
years desirable,8117-8123. • 

Homerton College students become schoo1m&!!tllrs, 8129. 

Elementary Schools. 
Modification of infant I).nd juvenile schools d~sirable; 

sCIence might be taught to children of Ii!, years, 
8144-8}48. 

Approval of, in Switzerland, 8149-8157. 

Euclid. 
ObjectIOns to, 8140-8143. 

Eilihilntions. 
Desirable for science students in Homerton College, 

8116,8124. 
France. 

Approval of French method of teachmg geometry, 8140. 

Geometry. 
Continental method of teaching, desirable in Homerton 

College, 8110, 8111. 
Objections to Euclid, 8140-8143. 

Homerton Training College. 
WItness IS pnncipal of, 8100. 
SCIence class In, in connexlOn with Science and Art De

partment, taught by one teacher, who also teaches othu 
subjects, 8101-8107,8127. 

Science taught in, as much as possible, 8108. 
DIfficulty of teaching " economy" m, from its imperfed 

definitlon, 8112-8116. 
Two years' trainmg in, insufficient; three desirable, 

8117-8123. 
Exhlbltions to induce lltudents to ,remain in,· another 

year, mIght succeed, 8124. 
SClence would be better taught in, by special teachers, 

8116,8126-8128,8133-8139. 
Students In, become teachers of elementary schools; 

most take Department science certIficates, 8129, 8130. 
Science teachers could not be trained In; speCIal institu

tion necessary, 8l31, 8132. 
Success of three months' instruction in, given by a Swiss 

teacher, 8155. 

Science. 
In Homerton Training College is taught as much as 

pOSSIble; special' teachers desllable, 8108-8111, 8116, 
8126-8128,8133-8139. 

,'lif ay be taught to children of 13 years, 8145. 
SCIence and Art Department. 

Science class In connexlOn with, at Homerton Training 
College, 8101-8107, 8127. -

Allusion to art scholarslups and drawing teache,rs Wlder, 
8125,8134. 

DeSIrable that teachers hke those under Department 
should gIve science instruction in trB.lmng colleges, 
8116,8126-8128, 8133-8139. 

Men who merely pass sCIence examinations of, are not 
thereby duly quahfied to teach, 8137-8139. 

Science Classes. See Homerton Training College. 

Science Eillaminations. 
Not very difficult; those who merely pass should not be 

.regarded as, quahiied te&lf)ers of SCIence, 813/..813

7
9. 

Science Stlldents. See Homerton Train~g College. ' 
liB 4 , 

V 
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UNWIN, RE\v. W. J.-cont. 
Science Teachers. 

One teacher (who instructs in other subjects) gives all 
the science instruction at Homerton College, 8105, 
8127. 

Desirable that special science teachers should give in
structIon m training colleges, 8116, 8126-8128, 8133-
8139. { 

Could not be trained in such an instltution as Homerton 
College; epecial mstitution necessary, 8lBl, 8132. 

Those who merell pass Department examinatlOn, should 
not be regarded as quaM.ed for teachmg, 8137-8139. 

Students. 
Science exhibitions for, desirable, in training colleges, 

8116,8124. 
Two years' traming of, for schoolmasters, msufliClent ; 

three desirable, 8117-8123. 
In H~merton College, become teachers of elementary 

schools; most take science certillcates, 8129, 8130. 

Switzerland. 
Approval of Swiss primary schools, 8~45, 8149-8155. 

Syllabus (Education Department). 
As affecting mstructlOn ln Homerton College, 8106-

8116,8140. 

Training Colleges. . 
Spe01al teachers should give science instruction in, 8116. 
Scu:nce exhlbitlOns in, desirable, 8116, 8124. 
SClence teachers could not be trained m, 8131, 8132. 

See Homerton Training College. 

Tlcher, Mr. 
Success of his system of instructing children, 8149-

8155. 
Zarich. 

Approval of primary schools in, 8149-8155. 

BOURNE, ALFRED, ESQ., B.A. (Index of his Evidence.) 

Borough Road Training College. 
For male students; 801ence and Art Department classes 

in; students attend voluntanly; could not give inore 
tlme to S01ence, 8171-8188. 

British and Forezgn School Society. 
Witness is secretary of, 8160. 
Dally Lesson Books of sOO1ety; S('lence in them, and 

S01ence tea.chmg in sOO1ety's elementary schools. Ab
breVIated lesson books necessitated by Revised Code, 
8161-8168,8194-8196. 

SCience and Art DepartJ.nent classes and examinations at 
society's tralmng colleges, 8169-8188. 

Students a.nd scholars would !lront by elementary SOlence 
teachmg in sOO1ety's schools, 8189. 

Ma.ny former students of sOCiety have received Depart
ment certlncates, and are teachmg SCIence classes m 
thell own neighbourhoods, 8192, 8193,8197, 8198. 

In society's colleges, S01ence is taught by teachers of 
other subjects; these hold degree of Bachelor of Arts, 
8199-8201. 

SOlence classes were instituted under, through action of 
Science a.nd Art Department, 8202, 8203. No practi
cal instructIOn gIven, 82U4. 

Cookmg. 
Taught in Stockwell Female Training College, 8169. 

Daily Lesson Books. 
Of Bntish and Foreign School Society; sCience lessons 

in; reduced SInce Revised Code, 8161-8168, 8194-
,8196. 

Domestzc Economy. 
Taught in trainmg college at Stockwell, 8169, 8170. 

Elementary Schools. 
Of Bntlsh and Foreign School Society; advantage to 

students and scholars of SCIence being taught m,8189, 
8190. 

Laboratories. 
None for students in Borough Road training colleges, 

8204,8205. 

Practzcal Instruction. 
Science students in British and Foreign School Society's 

colleges do not receive laboratory instruction, 8204, 
8205. 

Re'llised Code. 
Science lessons in Britis\,andForeign School Society's 

school-books r.duce"d In 'consequence of, 816f-8168. 

BOURNE, ALFRED, Esq.-cont. 
Science. 

In British and Foreign School Society's lesson books 
in its elementary schools, and in its training colleges' 
8\61-8168, 8192,8193,8202-8204. ' 

Advantage to scholars and teachers of elementary BClence 
belng taught m schools of Brltlsh and Foreign School 
SOCIety, 8189, 8190. 

Science and Art Department. 
Classes under, in Borough Road and Stockwell training 

colleges, 8172-8188, 8197, 8198. Many former stu
dents now teaching under Department, 8192, 8193. 

Action of Department led to establishment of sCience 
classes at Borough Road College, 8202-8204. 

Science Classes/ 
At Borough Road and Stockwell colleges, established 

through actIOn of Science and Art Department, 8192, 
8193, 8202-8204. 

Science Examinations. 
Result of, for Borough Road and Stockwell training 

colleges (1868-1870), 8176. 
Science Students. 

In Borough Road and Stockwell colleges; results of their 
examinations; attend voluntanly, and could not give 
more time to science. Many have become Department 
teachers, 8176-8187, 8192, 8193, 8197, 8198, 8204, 
8205. 

Science Teachers. 
Many British and Foreign School Society's former stu. 

dents are now Department teachers, 8192, 8193, 819i. 
8198. -

Stockwell Female Training College. 
Domestic economy taught in, 8169, 8170. 
Science classes in, 8172. 

Training Colleges. See Borough Road Training College. 
Stockwell Female Trainzng College. 

ROBINSON, REV. CANON, M.A. (Index of his 
Evidence.) 

Age of Students. 
In training colleges, from 17 to 20 years; less expe

rienced than Eton boys of 15 years, 8233, 8238, 8239. 
A boy of 13, who teaches, states opiruons Wlthout think. 

ing it necessary to give reasons, 8241. , 
Cost of Science Instruction. 

Training colleges more expensive for secondary than for 
elementary schools; were buildmgs once provided, 
they would be. partly self-supportmg, 8230, 8231. 

Educatzon Department. 
Might encourage S01ence m training colleges by supple. 

mental grants for specm.c subjects, 8284, 8286. 
Elementary Schools. 

Endowments m, proposed to be used for exhibitions, to 
encourage longer stay at school, 8219. 

Trairung colleges more expenslve for secondary than for 
elementary schools, 8230, 8231. 

Endowed Schools' Commission. 
Proposes to make s01ence compulsory in all endowed 

schools. Cannot go farther, but would gladly receive 
suggestions in the matter, 8219-8221, 8229, 8251-
8261. 

Permission given in scheme of, to erect laboratories, 
8254. 

Power given to governors of schools by, to found exhi
bltlOns for students in training colleges, 8262. 

Exhibitzons. 
To encourage longer stay in elementary schools, 'pro

posed by Endowed Schools' ComnnsslOn, 8219. 
In secondary schools, to induce students to enter training 

colleges for teachers, desllable, 8228, 8231. 
Power to found exhibltions given by Endowed Schools' 

Commission; tenable where trustees may select, 
8262-8265. 

Government Grants in aul of Science. • 
S01ence in tra.ining colleges would be encoura.ged by sup-
6 plemental grants for specific subjects, 8284, 8286. 

Laboratones. 
Permission given for erecting. in scheme of Endowed 

Schools' CommiSSion, 8254. 
Lodgzngs for Students. 

IsolatlOn essentlal for students in trairung colleges; they 
should live in licensed lodgings, under superviSIon, 
8232, 8236-8250. 

New Code. 
Promises well, 8213. W1l1 encomage teachers to give 

more time to higher subjects. 8219. 
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ROBINSON, REV. CANON-cont. 
Payments on Re,ults. 

Advantage of system of; should be extended to hi~her 
subjects, 8213. 

In addItion to, grants to training colleges for specific 
subjects desirable, 8284-8286. 

Practiaallnstructian. 
Not enforced, in respect to science teaching authorised 

by Endowed Schools' Commission, 8251-8261. 
Universities might train teachers, but difficulty would 

be in practical part, 8269-8276. 
Remsed Code. 

In some respects to be condemned; elementary subjects 
better taught under It, 8211-8218. 

Small payment exacted by, from students in training 
colleges, 8280. 

See New Code. 

Schoolmasters. 
Mechanical habits acquired by, 8239-8243. 

Science. 
Proposed by Endowed Schools' Commission to be com

pulsory in, endowed schools.; subjects, &c, left to 
governors, 8219-8221, 8229, 8251-8261. 

Encouragement to sci,ence in training colleges might be 
given by supplemental grants for spe(llfic subjects, 
8284-8286. 

Science and Art Department. 
Might encourage science in training colleges lIy /lUPP).e

mental grants for specific snbjects, 8284. 
,Amount paid by, to training colleges in 1869,8285. 

Science Colleges (proposed). 
Prospect of science colleges being established about the 

country; one at York, 8266, 8267. Not specially for 
science teachers, but they could be taught efficiently 
therein, 8268. 

Maintenance in, not to be gratuitous; exhibitions should 
be provided; some students would pay, 8281-8283. 

See Trainw!g Colleges. , 

Science Teachers. . 
An additional' year's instruction in training colleges 

would produce good science teachers, 8222. 
Must be properly trained i training colleges in connexion 

with secondary schools would produce a supply; ex
hibitions should be offered them, 8224-8228. 

Demand for, will produce supply; but not at mst, 
8266. . 

Would be taught more efficiently in proposed science 
colleges than in training colleges, 8267, 8268. 

Secondary Schools. , 
Training colleges in. connexion with, would produce a 

supply of teachers l these colleges would be more ex
pensive than those for elementary schools, 8224-8228, 
8230,8231, 

Students. 
In training colleges, are too gregarious; they should live 

in licensed lodgings. under supervision, 8232, 8236-
8250. 

Age of students in training colleges probably 17 tQ fJO 
years, 8233. 

Success of students who have been educated in training 
colleges, 8234, 8235. 

Teachers. 
Position of, under revised and new codes, 8213-8218. 

Under latter, teachers may give more time- to higher 
subjects, 8219. 

Universities lIl1ght train teachers, but the practical part 
would be ddIicult, 8269.-8276. 

Failure, as teachers, of scholars of great eminence, 8277-
8279. 

Training Colleges. 
A third year's course in, desirable, to produce science 

teacherA, 8222. 
In connexion with secondal'1 schools, would produce by 

degrees a supply of teachers, 8224-8228. • ' 
More costly for secondary than for elementary schools; 

but would be partly self-supporting, 8230, 8231. 
Education in, would be much chesper than in a univer

sity,8231. 
Advantage of students of training colleges living in 

lodgmgs, 8232, 8236-8245. 
Students in, are from 17 to 20 years otage, 8233. 

Moral success attained in training collcges, 8234-823j. 
Corporate system of discipline and trwning in present ' 

training colleges, with a slight university element as 
regards .habit of bfe, desirable for sCience students, 
8236. 

,~ 26060. 

ROBINSON, REV. CANON-Training Colleges-cont. 

I! Government founded a training colle~e, endowed 
schools would pay for training their own scieDce 
masters therelD, 8263, 8264. 

Science teachers would be taught more efficiently in 
science colleges than in ordinary training colleges, 
8267,8268) 

No payment for students in, who. hold Queen's scholar
ships, except a smaIl payment in some cases now 
under ReVised Code, 8280. 

Encouragement to. 8cieDce in, might be given by Educa
tion or Science and Art Department making supple-
mental grants for Bl'ecUic subjects, 8284, 8286. ' 

Universities. 
Might train teachers, but the practical part would be 

difficult; ther ai~ at making scholars, not teachers, 
·S269-8276. ' 

Want of teaching 'power in men who have taken highest 
univerSlty honours, 8277-8279. 

York and Ripan Diocesan Training College. 
Witl1ess was formerly principa.l of, 8207. 
Science was not much taught In the college, 820~-82IQ. 

Yark Science College. 
Proposal to establish, 8266, 8267. 

FRASER~ RIGHT REV. JAS., D.D., LORD BISHOP OP 
MANCHESTER. (Index of hiS Evidence.) 

AMott'S' Ann. 
Excellent school at Abbott's Ann; dull' to zeal of Hon. 

and Rev. Samuel Best, 8303, 8307, 8308, 8311, 8312. 
he of Scholars. 

Children in Am.erica.n schools epter at 5, and are supposed 
to remain until 18 years; from 5 to 9 in primary. 
and 8 to 14 ye~s in secondary, schools, 8297,8326. 
8327. 

Even if children in rural schools remained until 13 years of 
age, extension of present program.\Ile would not be ad
visable, 8313. 

Rcience, taught to children under 13 years, must be in 
a concrete rather than in an ~bstract form, 8316-8318. 

America. 
Text-books in Amerioa are wantin<i in scientifio method, 

8.337,8340.' , \,!, , 

'Superficial information exhibited by people in America, 
833~, 8339. -

American Schools. 
The system supposes children who enter at 5 years to 

remain until 18 years of age, but they do not so remain; 
there is no compulsion, 8297. 8298. 

Too many subjects are taught ill; scholars know httle of 
anything- well; contraction of progra=e contem-

'{llated at Boston, 8299,8320. ' 
SCience teaching 'in, has had a mischievous effect, 8320-

8323. 
American primary schools lay, a solid foundation 

secondary schools fail, 8325. 
Children in American primal'1 school!! are from. 5 tQ 9 
- years, in secondary schools from 8 to 14 years of age, 

8326,8327. 
The system of passage from elementary to higher 8011001. 

in America might be adopted here, 8341. ' 
Energy and' ambition to excel of American male and 

female teacher~; contrast to those of England, 8357. 
.4.pparatusfor Science Purpo~e8. 

Difficulty in supplyiDg schools with apparatus at present 
~~ . 

,Best, Han. and RetJ. Samuel. 
Efficiency of Abbott's Ann school; owing to zeal of Mr. 

Best, 8303, 8307, 8308, 8311, 831~. 
Botany. 

Intelligence of children developed by teaching of botany 
in Professor Henslow's school, 8303, 8319. 

Brewer, Dr. 
His" Knowledge of Co=on Things," formerly used in 

schools; It referred to practical purposes, not scieDtlfio 
considerations; similar book used in America, 8334 
8335,8337' l ' 

Chemistry. =-
A subject to interest childr'A, 8317. '" 
ChemiStry taught iD Abbott's.Ann rura.! school, 8311. 

5e 
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FRASER, RIGHT REV. J.-cont. 
Ch,ldren. 

In Amenca., children in prima.ry scbools are from 5 to 9 
years, and in seconda.ry schools from 8 to 14 years of age; 
theoretICally, they remain llntJl18 years of age, 8297, 
8326,8327. , 

Present programme of schools is sufficIent for children 
up to 14; should not be extended; abstract SClence 
instruction undesirable, 8313, 8328. 8329. 

Children would be likely to be interested in chemistry, 
8317. 

Simple scientific explanation, not taking too wide a. 
range, the most desirable for children, 8336,8337. 

Compulsion. 
No compulsion fn American schools,'B298. 
Com~u180ry attendance iri schools 'desirable, but the 

way is not cle~ at presellt, 8302. 

Coutts, Miss [now Lady] Burdett: ' , 
Stimulus to Bcience teaching in schools by 'prizes given 

by M18s [nqw. Lally JJ3Ufdett (JOl,ltts.. 8295, 8334, !l335. 
Dawes, 'Dean. 

Efficiency of King's Somborne schllo}: and., \ Hereford 
Bluecoat School, owing :Ii!) zeal'of DeaD, Dawes, 8303-
8306, 8309, 8310; 8312. 

Education Act. 
Cannot come into efficient operation until, our IPower of 

producing teachers is "tl1ultJphed, 8348.' " 
Elementary Schooimdst"~: ' ' '," 

Greater efficiency of, deSIrable, but the way tQ that.is 
not· clear, 8302. f 

.A.s the teacher icr;eo is thll school" 8347.. " I ' 

Present means tor training teachers Insufficient 8348, 
Motives of masters to instruct their pupIl-teachers were 

impaired by,tlie Revised Code; 8356. 
Energy ahd e~thuillasII1 wanting hi English' teachers, as 

contrasted Wlth American,8357. ! 

Elementary'school$., 
Rural schoolll were but littlE!' affected by Revised Code; 

the elementa.ryscience taught previquslyin these schools 
was probably owing to pnzes given' by Mlss Burdett 
Coutts, 8293-8295. 

Compulsory attendance in, desirable, but the ",0.1 not 
clear at present, 8302. 

Excellence of schools at King's Sombof~e I).nd Al>bott's 
Ann, and the Bluecoat School in Hereford; o¢ng 
to Dean DaWeS and Mr. Best, 8303-8312, ' 

Undesll'able to add to present programme' of instruction 
lD elementary schools, 8313. , 

GeograpbI is fall'ly taught In rur'l't,scbools; physical 
geography" ~c. mu~t be taught. i,n a ~oncrete not an 
abstract form, 8316. , t < " 

Seconda.ry schools, .tP eont,inue training, ot; eJementary 
schools, most desirlLble ~.no mej;hod now pf passing 
from one to the other; American system, superior in 
this respect', 8324, 834l-83fi. . 

More education can be given in town schoo's t~an in 
rural schools, 8358., ' 

See American Schools. , 

Endowed Schools. 
MIght all be put under one system, and gra.dua.te~! 8342. 

England .. 
Rareness of energetic school teachers in England, con· 

trasted Wlth tea~hers in, America, 8357. ' 

Geography. -" , .. 
Is faIrly taught in rural schools, 8316. 

See Physical Geography. 

FRASER, RIGHT REv. J.-'-COnt. -
Manchester. 

.-

Wlth some secondary schools, Manchester would possess 
all the elements for a graduated system of instructIon 
8343,8344.. ' 

Grammar school at ManChester; modificlLtIon of it l1li a 
free school, 8345, 8346. 

Physical Geography. ,_ 
Taught in Abbott's Ann rura!. school, 8311. 
If taught in rural schools it must be In a concrete not an 

abstract form, 8316. 
But httle physical geography taught in elementary 

schools visited by Wltness, 8359. 
Pupil-teachers. , 
, Under ReV18ed Code, pupil-teachers entered training 

colleges with one thUd less prepa.ratlOn than before 
8355-8357. ' 

Remsed Code. 
Rural scho!!ls were little a:li'ected by Revised Code; the 

elementa.ry sClence preVlously taught Willi probably 
oWlng to prizes given by Miss Burdett Coutts, 8293-
8295. 

Tendency of Revised Code has been to narrow range of 
subjects;' instrUction probably 'sounder, 8352-8354. 

Pupu-teachers, under ReVlsed Code,' entered tralmng 
balleges ;rith one third le88 preparation than before, 
8355-8357. ' 

Rural Schools. See Elementary School •• 
-'Seciindar~ SChools. ' 

Seconda.ry .chools; to Mntinue education ot elementary 
schools; mosil desirable; no method now of passing 
from elementary to higher schools, 8324, 8341-8344. 

The secondary schools of Amllrica fall, 8325 • 
. Wlth lIecptuia.ry"IIChools.. Manchester would possess all 

the elements' fOl, a graduatecl system ot instruction, 
8.':143,8344. 

, Scienue. , . J 
The science taught ill' rural scbools before Revised Code 

was probably owing to pnzes given by Ml8S Burdett 
Coutts, 8295, 8334, 8335. . 

~ence teaching in Hereford Bluecoat ,'School, Professor 
, Henslow's school, &c .• 8303!8312. 

,Objection tQ 'introduction of abstract science, or extension 
of present proll'rarnme, in elementa.ry schools, 8313, 
8328, 8329.", R"- " , 

-Science must bel taught to children more in a concrete 
than an abstract form, 8316. . 

Cheaustry is a subject hkely to interest children, B317. 
Science teachmg m elementary schools of Amenca ha& 

had a. mischIevous effect, 8320-8323. 
~imple scientrlic explanatlon, not taking too ~de a. 

range~ desirable for children. 8336, 8337. 
Deficiency, in scientific method, of American text-booka, 

8340. ' 
WIth a graduated s,stem of schools, elementary might be 

connected Wlth hlgher scientific instruction, .8343. 
Disl!retlo)l reqUIsite m rotroducing science mto training 

'colleges; present programme Wlde enough, 8351, 
8352. 

Teaclers, ' 
In America, the teacher of a high school is supposed to 
, . teach &1most every knowable thing, 8299. 

See Elementary Schoolmasters. < 

Te:ct-books. 
Dr. Brewer's ~. Knowledge of Commoa Things" formerly 

much. used!!, IUon)a;r text-bopk used m Amenca, 8334, 
8335,8337. , 

DefiClency of Americaa text-books in scientific method, 
. 8340. ' 

'Training Colleges. ' , 
Could turn out 1,600 teachers per annum; insuffiClent '8enslow, Professor. • 

Alluslon to his school in Su:li'olk, in which the intelligence 
of young children was developed by teaching bfbotany, • 
8303,8319. '. ,,-

provis,lOn for number required under ~ducatlon Act, 
. 8348. ." - 'r.J ' 
Failure of Kneller Hall training COllege, 8350. ' 

Hereford Bluecoat School. • 
Remarkable efficiency of the school; which was watched 

oV!lr by Dean Dawes, 8303. 8309, 83lO. 

Infant Schools. ' 
Dlfficulty in getting children to attend in infant schools ; 

Wlth better methods of instruction more rapid progress 
might be made, 8330-8332. 

King's Somborne •• 
Excellent school at, owing to energy of Dean Dawes, 

8303-8306, 8312. " 

Kneller Hall. • ,t,," 1 
Fauure of Kneller Hall Government tralning college, 

8350. 

To introduce ,sClence in trainIng colleges would require 
great dIscretion; present programme, is wide enough, 

,. 8351, 8352. '. . 
Under Revised Code. pupil-teachers entered training 

colleges with one third le,es prepa.ratlon than before, 
8355-8357. 

, . 
SANDFORD, SIR FRANCIS R. (Index of hi, Evidence,) 

~ f' I'" II • I • 

Age of Scholars. '. ' 
Between 7 and 13 years children 'pass the six standards, 

8400-8405. " 
Cluldren of 10 years ~ht be brought Up" to the geo. 

graphy required by standard IV.. but they are not 
'" now brought up to it, 8420-8433. 



SANDFORD, SIR F. R.-cont. 
A,Bistant Inspectors. See Inspector •• 
Children. , ' 

In elementary schools, children pass the sill; standards 
between 7 and 13 years, 8400-8405. 

Grants for school children under New Code, 8415-S.U8. 
8436-8445,8459-8463. 

Few chlldren in schools under Education Department 
take extra subjects) 8419-8429. 

Chlldren of 10 years might be brought up to the geo
graphy required by standard IV., but they are not 
now brought up to it, 8420-8433. 

Extra subjects must be taught n6w to children in ele
mentary schools. 8430-8440. 

Music to be taught to chlldreD under New Code; one 
other extra subject might also be made compulsory, 
8451-8458. 

Cost of Instruction. 
Successful schools cost more than unsuccessful, 8443-

84G ' 
Payme~t8 for instruction of children by Education 1;>e

partment, 8415-8418, 8436-8445, 8459-8463. 
Education Department. 

School inspectors of, might supervise science classes to 
some extent, 8360-8364. ' , , 

Works more in connexion with Science and Art Depart
ment than formerly, 8365, 8366. 

Science to be taught in elementary schools under Educa
tlOn Department, 8367-8369, 8377-8384. 

Might denve aSslstance, regardmg inspection, froni 
Science and Art Department, 8385, 8386. 

Promotion of science instruction for schoolmasters by 
Educatlon Department, 8398, 8399. 

Elementary Schoolmasters. 
Inspectors' asslStants have been l'lementary school

masters; many are acqua.mted, with science, 8393. 
, 8397. 
Instruction in science for schoolmasters to be promofied 

by EducatlOn Department~ 8398, 8399. 
Elementary Schools. 

Science to be taught in schools under Edllcation 
Department; exammations to he bv papers" 8367-
8369, 8377-8384.-- " • ., 

Chlldren in, pass the six standards between 7 and 13 
years, 8400-8405. 

Allowances for children'in, under New Code, 8415-8418, 
8436-8445,8459-g463. 

Extra subjects in, under New Code; if pupils are not 
presented in these subjects, the standard of ordinary' 
subjects might be raIsed, or grant withheld, 8406-
8440, 8453. ' 

Schools which take up extra. subjects would require a 
more skilled stall', and be more expensive, 8441-8445. 

Standard~ ln, apply to half-time and whole-time schQols ; 
half-tlme schools often do as well a~ whole-time, in 
reading, writmg, and anthmetic, 8446-8449. 

Compulsory teaching of mUS1C in, 'under New '«ode, 
8451-8458. ' , 

Inducement in, to pass some children in extra SUbjects, 
to compensate for loss of payment by failure of other 
children, 8459-8463. 

Subjects taught in, under Mr. Corry's minute, 8464. 
Table showmg number of, schools to which grants were 

made for pro:fi.Clency in tf specdic subjects" (1870), 
8468 (note). - . 

Endowed Sohools' CommissSU1J, 
Extended instruction expected to result from the En

dowed Schools' CommlsslOn; no dlfliculty in providmg 
inspectors to supervise it, 8387. 

In$pectiU1J, 
Inspection of science classes might 'be undertaken to 

some extent by present school inspectors, 8360-
8364. 

Education Department might derive assistance, as to 
inspection, from SClence and Art Department, 8385, 
8386. 

Advantage of concentration in inspection' bf scbools' 
under one department, 8387-8392. ,~ 

Inspectors of Schools. 
MIght supervlse scien('e classes to some extent; few 

have had special scientific education, 8360-8364, 
8408,8411. 

Inspectors refer to head-quarters if' asked to examine in 
subjects they do not understand, 8368, 8375. 

Inspectors have ollot been selected hitherto for their 
scientlfic attamments; desirable they should be in 
the future, 8370-8376, 8409-8412. 

Inspectors! assistants are schoolmasters; many might be 
found acquainted mth science,-8393-8397. ,. .!. 

SANDFORD, SIR F. R.~nt. 
Music. , 

Compulsory teaching of music in schools under New 
Code; no reason why so great 8. preference should be 
glven to mUS1C, 8451-8458. ' 

New Code. 
Science to bo taught in elementary schools under New 

Code; lhYSIcal geography and anlIDal physiology 
specifie ,8367.8377-8384. 

,The sixth standard of the New Code is bke a seventh of 
the old, 8405. 

Inspectors generally would not be competent to examine 
10 SClentmc subjects under New Code, 8408. 

Allowances for attendance and passmg under New Code; 
~nts might be increased for special and reduced for 
ordinary standards; the code varies from year to year. 
8415-8418,8436,8459-8463. 

Compulsory teaching of mUSIC under New Code; similar 
arrangement might be made with regard to extra 
subjects, 8451-8458. 

Physical Geography. 
• A subject for the extra. grant under the New Code, 8377. 
Physiology (Animal). 

l.!nd~~ ~ew Co.de, !" subject for the extra grant, 8377. 
School Inspectors. See Inspectors. 
Schoolmaster., See Elementary Schoolmasters. 
Schools. 

Advantage of a concentratIon of inspection of schools 
under one department, 8387-8392. 

See Elementary Schools. 
Science. 

Science to be taught in elementary schools under Educa
tion Department; examina.tlons to be by papers; 
phYSIcal geography and animal physiology specl:fi.ed, 
8367, 8369, 8377-8384. 

Science and Art Department. 
Works more in conneXlOn with Education Department 

- than formerly, 8365, 8366. 
Might render assistance, in the matter of inspection, to 

Education Department, 8385, 8386. 
Science Classes. 

School Inspectors might undertake supervision of science 
classes to some'extent, 8360-8364. 

Science ElBaminations. ' 
To bit. by papers in elementary schools under Education 

Department, 8368, 8369. 

NORRIS, THE REV. CANON. (Index of his Evidence.) 

Age of Scholars. 
In the Black CountrY evening schools pupils ranged from 

12 to 23 years, 8484. 
Systematic instruction in science should not be given in 

elementary schools to children under 12 years, 8529. 
Agriculture. 

InstructlOn bearing on agriculture formerly given in 
certain rural schools. 8469. 

Apparatusfor SCIence Purposes. 
Chemical cabinets, laboratories, &c. formerly used in 

the Black Country,elementary schools. 8523-8525. 
Belgium. . 

Mining system of Belgium more scientifio than that of 
Staffordshire, 8505. 

Biography. 
Importance of biography' greater than science in elemen

tary instructIon, 8531-.8534, 8570, 8571. 
Black Country. 

MachiI?-e drawing formerly taught in the Black Country 
evemng schools; no mInmg instruction given· at-
tempted, hut failed, 8483,8501-8505. ' 

Chemistry. J 

School for chemistry formerly at Stoke-upon-Trent 
84_ ' 

Instruction in chemistry formerly given in certain rural 
schools, and in the Pottery districts, 8469, '8489 8509-
~~ , 

Popularity of chemistry in Department examinations 
8513. ' 

Children. 
. Instruction in science forml'rly given to children in 

elementary schools at Stoke-upon-Trent Acton &c. 
8465-8471,8492-8500,8514-8520. • ,. 

In elementary schools, cb,~n should receive casual 
but not systematic. instruction in lJcience, 8472-8474' 
8499,8500.8526-8568. • 

o C 2 
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NORRIS, REV. CANoN-Chiltlren.-cont'. 
More scientific instruction might be given to children in 

evenmg than in day schools, espeCIally in mirung 
districts, 8485, 8486. ' 

In the teaching of children, humanity is more essential 
than physical science, 8531-8534. 

Importance of instructing children in. bio0-aphy, history, 
and geography, 8531-8534, 8570,8571,8584-8598. 

More regular attendance of chIldren, longer stay at 
school, and attainment of higher standards, may be 
expected to result from the Education Act, 8600. 

Where children stay at school till the advanced age, the 
extra subjects might be taken up, 8604. 

Drawing (Machine). 
Instruction in machine-drawing formerly given in ele
men~ary schools near ;Blrmmgham, 8469, 8483. 

Education Act. 
Good results to be expected from, 8574, 8599-8604. 

Elementary Schoolmasters. 
Should have an interest in science, and cpportunities for 

studymg It; and should be able to turn the attention 
of boys towards SCIence, and to select the best 'for 
speCial instruction, 8474, 8476, 8479, 8499, 8500, 
8506, 8501, 8536, 8538. 

Not suffiCIent encouragement for teachers to' study 
SCience, 8477. _ -

Trairung colleges should have scientific inspection, 
grants for lahoratorles, &c., for instructing teachers, 
8478,8479,8507,8508. 

Masters were formerly forbidden to engage in evening 
work,8487. 

Objections to their livmg in lodgmgs in London while 
training in SCience, 8521. 

Work would be found in centres of industry for masters 
trained m SCience, 8522. 

lJ,lementary Schools. 
SCience taught m elementary schools of Chesh~re, Staf

fordslure, Slu-opshIre, and Kent, beforl;l Revised Code, 
8465-8471,8475,8490,8491-8498. 

Objection to science being more than casually taught in; 
teachers should 'be able to awaken the intelligence of 
children, and select for technical training those of 
speCial promise; biography, history, and geography 
more Important to chIldren than SCience, 8472-8474. 
8476,8499,8500,8506,8507,8526-8568,8575,8584-
8598. . 

In the Black Country elementary schools no mining 
instruction was givel'i, 8501, 8502. 

ObjectIOn to the reading lesson in elementary schools 
bemg made the medIum of instruction in applied 
SCienCe, 8539-8568. 

From the EducatIOn Act, good results may be expected 
in elementary schools; moral traming must be at
tended to before scientific; more regular attendance, 
and ,longer stay at school, may be expected, 8574, 
8584-8598,8599-8604. . 

Under New Code, schools may obtam maximum grant 
without taking the hIgher subjects, 8607. 

Schools where chIldren stay till the adva.nced age could 
take extra subjects, 8604. 

See Evening Schools. 

Evening Schools. 
Chiefly for making' up for neglect in the elementary 

schools; drawing taught in a few, in the Black 
Country, 8480-8485. 

More sCience might be taught in the evening than in the 
day schools, especially 1D mining dlStl"lcts, 8485, 8486. 

The Black Country evening schools were not taught br 
certUicated masters, but by speCial teachers, who had 
other occupa.tions; apparatus used in these schools, 
8487-8489. 8523-8525. 

No mining mstruction formerly given in elementary 
schools of the Black Country, 8503. 

See Elementary Schools. 

Geography. 
Deslrablhty of teaching plain geography in elementary 

schools; phYSICal geography mIght follow, 8584-8598. 

Geometry. 
Instruction in geometry formerly given in elementary 

schools near BIrmmgham, 8469. 
Go."ernment Grants in a,d of Science. 

Grants should be ma.de to training colleges for labora
tories, &c., for instructIOn of teachers, 8478. 

History. S. < 

Importance of tooching nlstory' in elementary schools, 
8598, 

NORRIS, REV. CANoN-cont. 
Inspection. 

To promote scientific education of teachers, training 
collegeS should be placed under scientific inspection, 
and have grants for laboratories, &IJ., 8478. 

LolJoratories. 
Grants for laboratories, &c. should be made to trainmg 

colleges, for instruction of teachers, 8478. 
LorIgings. 

Obj~ction .to teachers living in lodgings while studying 
~Clence In London, 8521. 

Mining. 

Elementary science formerly taught in schools in mining 
diStrIcts, 8469. 

DeSirability of teaching science In the evening school8 of 
mining districts, 8485, 8486. 

:No ml1ung instructIon formerly given in the Black 
Country elementary schools; lectures were attempted, 
.but were not attended, 8501-8506. 

If mming processes were more scientific, instruction of 
workmen would follow, 8505, 8579, 8580. 

Belgian system of mining more SCientIfic than that of 
Staffordshire, 8505. 

New Code. 
Elementary schools- may obtain maximum grant under 

New Code without taking the higher subjects, 8607. 
Pottery Districts. . 

Chemistry class formerly held in; collapsed. 8489, 8509-
.8513. . 

Revised Code. 
Scientific instruction, formerly given in elementary 

schools, collapsed under Revised Code; not to be re
gretted, 8470, 8471, 8475, 8490. 

ExammatIon In readmg under Revised Code, 8562-8565. 
Instruction in geography should be given as was done 

before Revised Code, 8584. 
See New Code. 

Rick, Lady. 
Scientific instruction in elementary school at Acton pro

moted by Lady Rich, 8496, 8498. 
Royal School of Mines. 

Intermediate schools wanted between School of Mines 
and ordinary elementary schools, 8521, 8522. 

Science. 
Science formerly taught in elementary schools in Che

shire, Staffordshire, Shropshire, and Kent; collapsed 
since ReVIsed Code, and not to be regretted, 8465-
8471,8475, 8483, 8492-8498. 8514, 8520. 

Science should not be systematically taught in elemen
tary schools; teacher should be able to awaken the 
intelligence of children, and to select some for special 
techmcal tralDing; science less important than huma
mty, 8472-8474,8476,8499,8500, 8506, 8507. 8526-
8568,8575,8584-8598. 

More science might be taught in evening than in day 
schools, especIally in mlDIDg districts, 8485, 8486. 

No. science InstructIOn given In the Black Country 
elementary schools; lectures on mining were tried, 
but they faIled, 8501-8504. 

Belgian system of minmg more scientific than that of 
Stafl.'ordshIre, 8505. 

Schools wanted which would touch on one side the 
elementary schools and on the other ~he Royal School 
of Mines, 8521, 8522. 

Chemical cabinets, laboratories, &c. were formerly used 
in the Black Country elementary schools, 8523--8525. 

Scientific instructIon less Important to chIldren than 
moral instruction, 8574. 

Science Elllamination •• 
Inorganic chemIStry the most popular of the Department 

examinations, 8513. 
Science Teachers. 

'l"he teachers of the Black Country evening schools were 
mIrung agents, chemists, &c., 8486-8489. 

See Elementary Schoolmasters. 

Staffordshire. 
Mining in Staft'ordshire less scicntific than in Belgium, 

8505. 
See Black CUllntrg., 

Training Colleges. . - , ' 
To encourage scientific instruction of teachers, training 

colleges should have scientific inspectioq. grants lor 
laboratories. &c" 8478. 8479, 8507.8508. ... 
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WATKINS, THB RBV. FREDEIUCE. (Index of his' 
Evidence.) 

Age oj Science Student,. 
A foundation of scientific knowledge might be imparted 

to children of 10 to 13 years, 8619, 8620. 
Children. 

The elements of scientific knowledge may be imparted to 
children of 10 to 13 years, 8619, 8620. 

Present elementary school system does not cultivate 
habits of observation in children, 8655-8661. 

Children of 7 to 8 years will now have to pass the first 
standard, 8699, 8700. . 

Compulsion. 
COmpulsion is necessary to secure attendance in, elemen

tary schools, 8701, 8702. 
Cost oj Instruction. 

Payments to masters, &c. in elementary schools, 8672-
8675. 

Education Department. See Elementary Schools. 
Elementary Schools. 

Hardly any science has been taught r in schools under 
EducatIOn Department; more genera.! intelligence in 
the scholars before Revised Code, 8608-8615, 8621. 

The merest elements of science mIght be taught in 
elementary schools to ohilch:en 01' 10 to 13; subjects 
might be phYSiology, geography, topography, che
mistry, in town schoals; botany and agriculture in 
agrICultural districts; and domestio economy, 8616-
8620. 

There are schools where every child passes in the three 
subjects of reading, writing, and arithmetic; these are 
rare, 8622-8631. 

Encouragement to higher teaching in, under New Code; 
the deductions render this encouragement somewhat 
illusory, 8623-8633, 8668-8671; 8676-8686, 8719, 
8720. 

Evening schools (under witness's inspection) are below 
the character of the day schools, 8634-8640, 8662. 

Doubtful if any mstruction relating to mining is given 
in elementary schools of mining districts; this would 
be invaluable, 8647, 8648, 8651, 8697. 

N othmg • in present system of, to cultivate habits of 
observation, 8655-8661. 

The ISs. limIt operates partly as a check in, but more 
. than one' extra subject could not be expected, 8668-
867!. 

Cost of conducting, 8672-8675. 
Maximum grant for, can be obtained by three fourths of 

the children passing in reading, wrltmg, and arith
metic, without extra. subjects, 8679-8686. 

DeSirable that more time should be given in, to subject
matter of lessons, 8687-8693, 8i08-8713. 

The tendency is to make attendance more regular in, but 
compulsIOn is necessary, 8701, 8702. 

No reason why science should not be taught m, but 
encouragement must be given to teachers, 8714-
8720. 

Elementary Schoolmasters. 
Are men of mtelhgence; desirable they should be able 

to teach science, but ddllcult for them to find time for 
studying it; they must be encouraged, 8649-8661, 
8665, 8714-8720. 

Payments to Bchoolma.sters, &c., 8672-8675. 
Are quaImed to teach the extra subjects which are taught 

IlOW, 8676-8678. 
Syllabus of traming colleges for schoolmasters should 

include science, 8721, 8722. 
Evening Schools. See Elementary Schools. 
Geology. 

No matters of geological observation are pointed out to 
children in schools in witness's tbstrlct, 8658-866]. 
8714-8718. 

MID'ningb'tf'" if ._,. till.' tru't' . . . ou wan)' speOl .... sClen C IDS C Ion IS given m 
elementary schools in mining districts: such instruc
tion would be Invaluable, 8647.8648,8651,8697. ' 

Men engaged in minmg are reckless rather than ignorant, 
8694-8698. 

New Code. 
Encouragement by New Code of advanced teaching in 

elementary schools by payments for extra subjects; 
deductions render this somewhat illusory, 8623-8633, 
8668-8671, 8676-8686, 8719, 8720. 

New Code has limited the number of attendances at 
present, but will afterwards make the children attend 
more rr,gularly, 8633. 

See Rwised Code. 

WATKINS, REV. F .-cont. 
Retlised Code. . 
. The general intelligence of children was better cultivated 

before Revised Code, 8614, 8615. 
, No encouragement under Revised Code to teach geo

graphy or grammar, 8623. 
See Nt'.D Code. 

Science. 
Hardly any science is taught in the elementary schools 

under Education Department, 8608-8613, 8621. 
, Only the merest elements' of science can be taught in 

elementary schools; the subjects mIght be phYSiology, 
geography, topography, chemistry, botany, agnculture, 
and domestic economy, 8616-8618, 8703-8708. 

Elements of science might be imparted to children of 
10 ta 13 years, 8619, 8620. 

Prospect of scientific instruction being ginn in elemen
tary schools under New Code, 8623. ' 

Doubtful If anyspeciai 'instruction in science relating 
to mining IS given in scbools of mining tbstricts; 
such instruction would be invalua.ble, 8647, 8648, 
8651,8697. 

If children are to be instructed in science. teachers must 
be encouraged, 8714-8720. 

Tralmng colleges for teachers should include science in 
their syllabus, 8721, 8722. 

Teachers. See Elementary Schoolmasters. 
Training Colleges. 

Should mclu.de sClellce in their syllabus, 8721, 8722. 

ELLIS, WILLIAM, ESQ. (Index olhis Evidence.) 

ige of Scholars. 
In Birkbeck schools children are from 6 to 14 year. of 

age, 8729. 
Infa.nt school children may be taught elementary social 

science, 8732. 
Instruction In chemistry and physiology may be begun 

with children of 9,years of age, 8741. 
Birkbeck Schools. 

FormatIon. of, suggested by witness, 87~5. , 
EstablIshment of, in 1848; scholars from 6 to 14 years 

of age; rlistinguishlDg characteristIC, the teaching; of 
elementary SOCIal SCience, 8726-8736, 

ElementlU'f chemistry and physiology taught in, 8737-
8741. 

Social science text-book, written by witness, used in 
Birkbeck schools, 8756. 

Chem!.Stry. 
Teachmg of, in Bll'kbeck schools, 8739-8741. 

Childr~. 
In Blrkbeck schools chl1dren are from 6 to 14 years of 

age, 8729. 
Method of teaching ,of SOOlal science to cluldren in 

Blrkbeck schools; advantages of such teaching, 
8730-8]'36, 8750-8752. 

Elementary Schools. 
Importance of teaching social science in, 8751, 8752. 
Scientific instruction in, should be blended with 

instruction in the science of conduct, 8756 (letter). 
E:caminat.ons. See Science E:caminations. 
Inspectors of Schools. 

School inspectors ought to observe and report upon the 
amount of knowledge of the science of conduct 
exhibited in schools, 8756 (letter). 

Lectures. 
Mr. Ellis's lectures on social science at South Kensington 

Museum, &c., 8742, 8755. 
Physiology. 

Teaclung of, in Bll'kbeck schools, 8739, 8740. 
Radnor, Earl of (late). 

Was patron of the first Birkbeck schoot, 8725, 
School Inspectors. See Inspectors of Schools. 
Schools. See Elementary Schools. 
Science. 

Elementary chemistry and physiology taught in Birkbeck 
schools, 8737-8741. 

Instruction in general science in elementary schools 
should be blended with mstruction in the science of 
well-being, 8756 (letter). 

See Social Science. ' 
Science and Art Department. ~ 

A Department examination in soci~l sCIence would do 
no harm. 8743-8749. 
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ELLIS, W .. Esq.-cont. 
Science El1Jaminations. 

Social science might be added to Department examina
tions; subject ddficult to introduce in ex8ornm8otion 

. p8opeis, 8743-8749, 8755. 
Social Scnence. 

In Bll'kbeck schools te80ching of social scil-nee is a distin
guishing feature; method of teaching; text-book; 
should be t80ught so 80S to interest children. 8730-8733, 
8755,8756. 

Tea.chers of, who h80ve been instructed by witness 8733, 
8734. ' 

Lectures on, by witness, at South Kensington, &c., 
8742. 

- ,~ight be. made a Dep80rtment subject, but difficult to 
, introduce in exa.mination p8opers, 8743-8749, 8755. 

Instruiltion in the science of conduct is easy to lea.rn; it 
should be blended with general scientific instruction 
in elementa.ry schools, 8756 (letter). 

$out'" Kensington Museum. . 
. Lectv:res on soci8ol science at, 8742, 8755. 
7'eachers. , 

Import8once of good te80chers of social science; tea.chers 
trained by witness, 8731-8734, 8751,8753,8754. 

, :Teacher8 of elementary sCIence in Bll'kbeck schools, 
8739, 8741, 8756. 

7'el1Jt-books.. . ') 
SOCIal science manual used ill Birkbeck schQols, 8756. 

7'rainil/!g C.o}~e!/~s. 
Importance ot teachi'ng social science in, 8751-8754, 

8756 (letter). 

JARMAIN, GEORGE, ESQ. (Index: of his Evidence.) 

Jfge oj Sei'ence Students. 
Science can be taught to children of 11 to 13 years, 

8922-8930. 
4griCtfltural Chemistry. See Chemistry. 
Apparatusfor Science Purposes. 

No grant should' be made to classes deil.cient in science 
apparatus, 8959-8966, 8988, 8989. 

Fair amount of apparatus at Huddersfield Mechanics' 
Institute, 8982. ;-

For elementary scnools chemistry apparatus might be 
furnished for -5l., 8987. 

Lfppren!iceship of Science Students. 
Desll'ablhty of sCIence tea.chers serving an apprenticeship 

as' 'pupil teachers, 8844-8853, 8905-8907 8915, 8910, 
8931-8940. ' ',-, V , . 

Art,zans. . 
Mech8onics' institutes the best places for tea.ching science 

to artizans, 8866. 8867. 
Fees paid by artlzans at Huddersfield Mechanics' 

InstItutIOn, 8880, 8986. _. 
Two thirds of those attendmg the technical classes in 

Vorkshlre are artizans, 8901, 8994, 8995. 
In Witness's general SCIence clas!!es about three fourths 

are artiz8ons, 8994, 8995. 
Birmingham. 

A, desirable c~.n.tre for instruction of science tea.chers, 
8957. . 

Bleachmfl· 
FormatIon of classes for instruction in the chemistry of 

bleachmg, &0., 888p-88~1,. . , 
Certificates. , 

Not desir80ble for teachers to hold certiftcates in many 
subjects, 8908-8910. 

Chemistry. 
Teachmg of chemistry, as applied to dyeing, scouring, 

and bleaching, In 1: orksme, 8891. 
A pra.cticaI ,Department examinatIon in chemistry for 

advanced stage desirable, 8904, 8990-8993. 
Chemistry ..can be taught to boys of 11 to 13 years, 

8925.' 
Desirability {)f establishing classes for agricultural 

chenustry, 8998. 
Ch,ldren. 

Elementary SCIence can be taught to children at 11 to 
13 years, 8922-8930. . 

Boys hke science; the best boys in Bcience are also the 
best II). other subjects, 8927-8929. 

Science instruction could not be given to children in 
" half-tIme schools; it must be t80ught in night ClasKS, 

" ..Q1),,67-8971. 
'<r,!l number of boys 1-'tend the Huddersfield Me ... 

.• lnstltu'I;e; Pl,'oportion of half·timers is Imall, 
) 

JARMAIN, G. j Esq.-cont. 
Contnbutionsfor Science Purpose,. • 

Manufacturers would be hL.ely to aid in the formation of 
tec~mcal classes, 8898, 8899 • 

Dyeing. ' 
Formation of classes for instruction in the chemistry of 

dyemg, &c., 8889-8891. 
Education Department. 
Fo~erly gave no aid to evening classes unconnected 

With day schools; benefit from Withdrawal of this rule 
8974-8977.-

Elementary Schoolmasters. See Schoolmasters 
Elementary Schools.' . 
_ Science can be t80ught in elementa.ry schools to children 

of 11 to 13 years, 8922-8930. 
In. elementa.ry .schools, the best boys in science are best 

11). other subjects, 8929. 
Science Instruction eould not be given in half-time 

schools, 8967-8970. 
Evening Classes. S~e Science Classes. 
Fees. 

Fees paid at Huddersfield Mechanics' Institute, 8880, 
8986. 

Field ClubB.' , 
Huddersfield Literary and Scientific Society'. field club 

for geology,' botany, &c., 8983, 8984. 
~etnment Grants in aid oJ Science. 

Government should aid colleges for training science 
teachers, 8958. - - • 

Grants should be withheld from schools deficient in 
science appar8otus, 8959-8966, 8988, 8989. 

Haley Hill Working Men's College. 
Techr,lica1 classes at, 8891. 

Halifaill. 
Technical cla$ses at, 8891-8894. 

Honours. 
Objection to tej\chers who go to South Kensington for 

mstruction being compelled to take an honours' p80per 
in two departments, 8949-8954. 

Huddersjield. 
Mechamcs'Institute at Huddersfleld; attended largely 

by boys; SCIence classes, apparatus, libra.ry, &c., 8842, 
8876-8882, 8972, 8973, 8982, 8986. 

Classes for chenustry of dyeing, blea.ching, and scouring 
at Huddersfield, 8891-8894. 

Literary and ScientIfic Society of H uddersfield· stl1dy 
, of botany, geology, &c. in, 8983, 8984. ' 
Inspect,on. 

Inspection of schoolsj independently of inspection during 
examInation, not necessa.ry, but desirable, 8919-8921. 

IJaborfltory • 
Instruction in laboratory work given to teachers at 

Leed~, 8862-8865 i at South Kensmgton, 8941-8945. 
Leeds. 
- Practical science instruction for schoolm8osters at Leeds, 

8862. 
Technical classe. at, 8891-8895. 

Mancnester. 
A desirable centre for instruction of science:tea.chers, 8957. 

Manufacturers. 
Desire of manufacturers for establishlDg technical 

classel, 8898, 8899. ' 
Mechanics' Institutes. 

The best places for teaching science to artizans, 8866, 
, 8867. -
SCIence tea.chin~ in mechanics' institutes of Yorkshll'e, 

before establishment of Department exanunatIOns, 
8868. 

COmmIttees of, are anxious to extend .cientific instruc
tIon, 8883-8888. 

Mechanics' instItutes will profit by withdrawal of regu
lation which granted aId only to evenlDg classes con
nected with day schools, 8974-8977. 

.See Huddersfield. 
Night Classe,. See Science Classes. 
Practical Instruction. 

Students who have practically assisted lecturers do well 
in exammations, and make the best teachers, 8845-
8851. 

Instruction in laboratory work, analysis, &c. given to 
schoolmaster. at Leeds, 8862-8865. 

A Department examination in practical scienee desirable, 
8904. 

Grants should not be made to classes deficient in means 
of giVIng practical instruction, 8959-8966, 8988, 

,8989. • 


