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MINUTES

OF THE

SIXTEENTH ANNUAL CONVENTION

OF
THE ONTARIO ASSOCIATION
FOR THE ADVANCEMENT QF EDUCATION,

HELD IN THE THEATRE OF THE NOKMAL SCHOOL BUILDINGS, ON
TUESDAY, THE 8TH AucGusT, 1876.

\

The First Vice-President, Mr. R. McQueér, in the Chair.

At 3 o'clock in the afternoon, Mr. A. Macallum, at the
request of the Vice-President, read a portion of Scripture
and led the Convention in prayer.

The Roll of Officers was called by the Secretary.

John Campbell, of Toronto, aided as Minute Secretary.

Moved by Mr. Strang, seconded by Mr. McIntosh,

That the Minutes of the last Meeting, having been printed
and circulated among the members, be considered as read
and be adopted as correct. ,

The Treasurer, Mr. S. McAllister, read his Report, which
showed that an addition has been made to the Funds during
the past year, so that, financially, the affairs of the Associa-
tion are in a very satisfactory state.,

Mr. McAllister moved, seconded by Mr. A. Macallum,

That the Treasurer's Report be received and adopted.
—Carried. & ;

BN
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The President nominated the following Auditing Com-
mittee to examine the Treasurer's Statement: Messrs.
A. Macallum and W. Anderson.

‘The Secretary stated that he had communicated with
several gentlemen in reference to the delivery of addresses
to the Association.

The Minister of Education had engagements which pre-
yented his being present.

- - Principal Dawson, of Montreal, always laid out work for
- &ig holidays, which took him near the sea.

WM. David Mills, M. P,, had written to say that he had
dufies to fulfil which would render it impossible for him to
be present this year.

- Dr&Haanel, of Victoria College, would take the place of
Principal McVicar, of Montreal, who had consented to
deliversan address, but had afterwards asked to be relieved
this year.

Dr. Ryerson had left an address, which would be read
that evening; and the late President, ‘Professor Goldwin
Smith, kindly consented to address the Association.

The Secretary suggested that a minute should be prepared
in reference-to our regretted friend, the late J. B. Dixon, of
. Peterborough.
He moved,seconded by Mr. W. McIntosh,

That the following members be appointed a Committee to
draft a minute;expressive of ouresteem for the late J. B. Dixon
Esq., M. A., late. Head Master of the Peterborough C. L.t
Messrs. E. Scarlett, W. Anderson, W. MclIntosh and the
mover.

A Copy of the Minute to be sent to the family of Mr.
Dixon.—Carried. '

Mr. R. Alexander introduced the first subject on the
Programme.

The Method of preparing and revising ** Text Books.".

'/ Hesaid that instead of making any lengthened remarks

on the subject, he swould offer the following resolution,
- seconded by Mr. Suddaby:—" - .

|
|

|
I
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That, in the opinion of this Association, there should be

rovision made for the thorough examination of new Text

ooks, and the careful revisions from time to time of such
Text Books as are or may be authorized ;

Therefore be it resolved that the appointment of a Com-
mittee for the above purpose be respectfully urged on the
attention of the Minister of Education; and further, that the
Committee be selected from a list of -names furnished by:
Inspectors, County Associations, or the Provincial Associa-
tion. ;

Messrs. Miller,(Walkerton) Macallum, Sullivan, Suddaby,
Moran, Mclntosh, Scarlett, McMurchy, Strang, Brown,
Dearness, McKellar, Campbell, Osborne, Smith, and the
Mover, took part in the discussion, which was adjourned.

It was moved by Mr. H. Dickinson, seconded by Mr.
A. McMurchy,

That the hours of meeting for this Convention be from 2
to 5 o’clock p. m., and from 7.30 p. m. to adjournment; the
. forenoon of each day being for Committee Meetings of th
different sections of the Association.—Carried. -

EvENING SEsSION.
The Vice-President took the Chair at 7.30 p. m.

PRESIDENT'S ADDRESS.

The Secretary read a communication from Dr. Ryerson,
the President, expressing unabated interest in the work of
the Association, together with an address to the Inspectors’
and Teachers of High and Public Schools, written by him
at the time of his retirement from office, and then published
in the /¢ Journal of Education.” ;

The Paper dealt with the qualifications, character and
remuneration af teachers, and pointed out the great improve-
ment which had taken place in these matters of late years.

Mr. J. H. Knight moved and Mr. Scarlett seconded a vote
of thanks to Dr. Ryerson for his able address.. =~ = /=
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RECEPTION OF DELEGATES.

Mr. Strang reported on behalf of the County of Huron
Teachers' Association, of which he gave an interesting
account. He stated that about 160 teachers attended during
the year, and that good work had been done.

Professor Goldwin Smith was then introduced, and
explained that he had been called on during the afternoon
to fill a gap, and hoped the Association would excuse him
if his address was not of such interest as it might be.

' He delivered a very interesting address on “ A Tour in
England.”

The address was well received, frequently applauded, and
listened to with the greatest attention.

Mr. W. Anderson moved, seconded by Mr. A. Macallum,

That a vote of thanks be given Prof. Goldwin Smith for
his excellent address.—Carried.

Prof. Smith, on behalf of Mrs. Smith, invited the members
of the Association to meet them at the Grange on the
afternoon of Wednesday, after 5 o'clock,

Mr. White, ex-President of the National Teachers’ Asso-
ciation of the United States, and Principal of the New York

- Normal School, addressed the Convention, on the invitation
of the Chairman.

Mr. J. R. Miller moved, seconded by Mr. E. Scarlett,

That a hearty vote of thanks be given Mr. White for his
kind remarks and friendly greeting.

Mr. White, in acknowledging the vote of thanks, stated
that the next National Convention would probably be held
at Put-in-Bay, Lake Erie, and hoped to see a large attend-
ance of Canadian educationists.

The Convention then adjourned.

Wednesday, August oth, 1876,
The Convention met at 2.30 p. m.
Mr. R. McQueen, First Vice-President, in the Chair.

_portion of Scripture and engaging in prayer.

Rev. Mr. Grant opened the Convention by reading i

it T

{0 )




_ MINUTES. 7

The minutes of the previous meeting were read and
confirmed. :

The Auditing Committee reported that they had examined
the Treasurer’s books and vouchers and found them correct.

Mr. R. Alexander moved, seconded by Mr. McMurchy,

That the Auditor’s Report be received and adopted.
—Carried.

Mr. Richard Lewis (of Toronto) introduced the next
subject on the Programme, viz:

¢« The Examination of Public School Teachers,” /

The discussion of the subject was participated in by
Messrs. D. C. Sullivan, S. McAllister, A. Macallum,
W. Mclntosh, J. Seath, W. J. Connor.

. Mr. Sullivan moved, seconded by Mr. Wadsworth,

That a vote of thanks be given to Mr: Lewis for his Paper
on ‘ Examination of School Teachers.”—Carried. -
The discussien on Mr. Lewis’ Essay proceeded .until the
hour of adjournment, when the members of the Association
repaired to the Grange, where they were warmly received
and sumptuously entertained by Mr. and Mrs. Goldwin
- Smith,

EvENING SESsION.

The First Vice-President in the Chair.

Mr. J. Seath, B. A., (of St. Catharines) read an admirable
paper on the High School System, which was listened to
with marked attention, eliciting a warm discussion, in which
the following members took part: Dr. Crowle, Messrs.
Dawson, A. Purslow, J. Strang, Brown, J. W. Connor,
A. Miller, W. B. Harvey, McGregor, W. Mclntosh, A.
Macallum, W. Carlyle, D. J. McKinnon, A. McMurchy, -
J: C. Glashan and J. Seath.

- Mr. Purslow (of Port Hope) moved, seconded by Mr.
Strang (of Goderich), that a vote of ‘thanks be given to Mr.
Seath for his thoughtful and excellent paper.—Carried.
~ The Association’ adjourned. - o
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The Convention met at 2 o’clock p. m.
Mr. R. McQueen, First Vice-President, opened the Meet-
ing by reading a portion of Scripture and engaging in prayer.
- The Minutes of the previous Meeting were read and
. approved.
ELECTION OF OFFICERS.
The Nominating Committee, recommended the following
names as officers for the ensuing year:—
President—Rev. Principal Caven of Knox College.
Recording Secretary—A. McMurchy, Esq., M. A.
Corresponding Secretary—]James Hughes, Esq., P. S. 1.
T'reasurer—S. McAllister, Esq,
All were unanimously elected.

THE COUNCIL OF PUBLIC INSTRUCTION.

Mr. James Hughes addressed the Convention on the next
subject on the Programme, viz:—

Should the Council of Public Instruction be continued, and
made some valuable suggestion.

Mr. James Hughes moved, seconded by Mr. A, McMurchy,

That a committee consisting of Messrs. Seath, McMurchy
and Dawson, of the High Section; Messrs. Johnston,
McAllister and Alexander, of the Public School Section ;
and Messrs. McCallum, McIntosh, and the Mover, of the
Inspection Section, be appointed to confer with the Minis-
ter of Education with a view to secure the establishment
of a representative Board, to advise with him on Educational
matters.

EXAMINATION OF PUBLIC SCHOOL TEACHERS.

The discussion of Mr. Lewis’ paper, postponed from the
previous day, was then resumed ; Mr. McAllister introduced
the following series of resolutions, which were the expression
of the Public School Section in which they had been
- thoroughly discussed, they were not his resolutions but those
of the Section.

* The resolutions were taken up seriatim,
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’
The first resolution was carried unanimously, without

discussion. It read as follows i+

That in the opinion of this Association, extended exper-
jence in successful teaching, should be recognized on impor-
tant element in grading first and Second Class Certificate.

The second resolution was then introduce.-

The Candidates for the grades of first and second Class
Certificate should be allowed the option of taking up the
whole of the subjects at one examination, or of dividing them
into the work of not more than two subsequent examinations.
If they take up the whole at one examination and fail, they

would require to be examined next year in those subjects

only in which they failed.

Mr. Suddaby moved, seconded by Mr. Moran,

That in the opinion of the Association, it is advisable that
candidates for first and second class certificate be examined
in all the subjects at the same time as heretofore ; that all
persons holding third class certificate be required to write
second class paper at the expiration of three years; that the
Inspector be authorized to extend for one year the certifi-
cate of Candidates, who having failed to take a second class
certificate, nevertheless made per cent in arithmetic and
Grammar, separately and per cent on the whole.

As an amendment to the amendment,

Mr. McIntosh moved, seconded by Mr. Knight.

That all the words after “heretofore” be struck out,

An animated discussion ensued in which the following

members participated, viz.: Messrs. Lewis, Mclntosh, °

Dickenson, Brown, Smith, Slack, Knight, Phillips, Aléxan-
der, Johnston, Moran, Campbell, Scarlett and Anderson ;
several members referred to the evil system of cramming,
others to the evil effects of the present system of examina-
tion.

The amendment and amendment to the amendment were
put and lost. ,

Mr. Strang then moved in amendment, seconded by Mr.
Smith,

That the resolution be amended by striking out the words ‘_
' usecond class,” and changing the words “two subsequent

examination” to ‘‘one examination.”

T e
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This amendment was also lost.

Mr. McKinnon moved, seconded by Mr. Lewis,

That the resolution be altered so as to read “No more
than one Subsequent examination,” ‘

T his amendment was also put and lost.
_ The original motion was then put and carried by 32 to 24.

The remaining resolutions were carried without amend-
ment, and the Secretary was instructed to forward a copy to
the Minster of Education

THE COUNCIL OF PUBLIC INLTRUCTION.

Mr. McMurchy, resumed the discussion on Mr. Hughes’
motion* respecting the Council of Public Instruction. He
considered that there should be a large representation of
Masters on the Central Committee. The right that they
should be represented on the Council of Public Instruction
had been granted to them after many years struggle, and

had recently been taken away. He desired to see that priv-
ilege renewed. : :

Dr. Kelly thought it useless to create an advisory Board,
because the Minister of Education was not bound to accept
their advice. 2

Messrs. Dickenson, Seath and Scarlett, took part in the
discussion of this motion.

Mr. Suddaby moved, seconded by Mr. S. Miller,

That the names of Messrs. Moran and Dickenson be
substituted for those of Messrs. McAllister and Aléxander.

He gave as his reason that the latter were opposed to
representation in the Central Committee. Mr. McAllister
explained that he was not opposed to it, but advised that -
the question be dropped for a year.

Mr. Alexander stated he would not work on the committee
if elected after what had been said.

Mr. Knight advised the Association to give the Minister
fair play, and not to hamper him with obstacles ; but allow
him his own way for some time. - .

The amendment was put and lost ;

And the motion of Mr. Hughes was—Carried.

The Convention then adjourned. ;




MINUTES.

EVENING SEsSION.

The Convention resumed work at 7.30 p. m.

The Vice-President introduced Dr. Haanel, of Victoria
College,Cobourg, who read a most interesting, eloquent, and
learned paper, on “ The constitution of matter,” in which
he treated of the divisibility, atomic constitution of matter,
and the molecular constitution of the elements. He con-
cluded by claiming that they were all subjects to a first
cause, a unique and universal God.

Mr. Moran moved, seconded by Dr. Kelly,

That a hearty vote of thanks be given to Dr. Haanel, for
his very excellent and learned Essay.

The motion was unanimously—Carried.

CENTENNIAL TRIP.

Dr. May was called on by the Vice-President, to give some

information regarding the contemplated trip' to the Centen-
nial. He gave particulars of his scheme, for the excursion
at a cost of $25 per head, and offered to accompany them,
introduce them to educationists in Philadelphia, and do all
in his power to render the trip both profitable and agreeable.
He stated that many of the Teachers in the United States
did not know where Ontario was. The folk rather laughed

at him when he spoke of the admirable school system in
Ontario.

A committee was appointed consisting of Messrs.
McMurchy, McAllister and Hughes, to wait on the Minis-
ter of Education, asking an extension of the Holidays for
one week, such time to be considered as visiting days (by the
Inspectors and Trustees), for those who would avail them-
selves of these in order to attend the Centennial and take
advantage of this cheap trip.

Mr. Dearness moved, seconded by Mr. Brown,

That a vote of thanks be given Dr May for his kind
offer.—Carried.

The following delegates reported on ‘behalf of their
Assocmtlons. '
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. McIntosh, Hastings.
Morgan, Stratford, Perth.
Suddaby, Waterloo.
Dearness, East Middlesex.
Dawson, South Hastings.
Coutes, Halton.

McArdle, Ottawa.

L. Clarke, Toronto.
McQueen, Wentworth.
Harvey, Gray.

Brown, Peterborough.
McIntosi® Northumberland.
Dickenson, North York.

REPORTS OF SECTION.

The High School Masters’ Section, and the Public School
Teachers' Section presented their reports which were
adopted.

The discussion on “Text Book” was dismissed, as the
Association had not time to continue it.

Mr. Dickenson moved, seconded by Mr. McMurchy,

That Mr. Dawson be appointed a delegate to represent
this Association at the Protestant Teachers’ Association in

Quebec.—Carried.
It was decided to hold the next Teachers’ Convention in

Toronto.

Mr. Seath moved, seconded by Mr. Dawson,

» That this Association desire to record their appreciation of

the courtesy of their former President, Prof. Goldwin Smith,
and to give public expression of their thanks to Mrs. Smith
and himself for their hospitality.—Carried.

Mr. McIntosh moved, seconded by Mr. Dickenson,

That votes of thanks be given to the Railroad Companies
for reducing the fares; to the Education Department for the
use of the Hall; and especially to the City newspaper for
their full and accurate reports of the proceedings; and to
Mr, McQueen for his able conduct in the chair.

“The National Anthem was then sung, and the Convention

closed.
: ArcuiBaLp McMurcHy, Secretary.
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N MINUTES.

PROCEEDINGS OF PUBLIC SCHOOL SECTION: .

Wednesda_y,-\}‘lugust oth, 1876.
First Session of P. S. Section, held this morning in the

Theatre of the Normal School, R. McQueen, (Kirkwall), in * -

the chair, g
At the request of the Chairman, Mr. Dickenson the Secre-
tary opened the meeting with reading Scripture and prayer.
Minutes having been printed were held as read and
approved, ‘ ¢
A communjcation from Dr. May was laid on the Table.
Moved by Mr. McAllister, seconded by D. Johnston,
That the Secretary be requested to enquire at the Depart-
ment whether any instructions or regulations exist to guide
the action of the Central Committee, and, if any such exist,
that a copy be supplied for the use of this Section.—Carried.
The following series of resolutions was introduced by Mr.
McAllister ; , :
1.—That in the opinion of this section, extended exper-
ience in successful teaching should be recognized as an
important element in granting flirst and second class certifi-
cates. ’ !
2.—That Candidates for the grades of both first and second
. class certificates should be allowed the option of taking up
* . the whole of the subjects at one examination, or of dividing
them into the work of two subsequent examinations—if they
. take up the whole at one examination and fail, they should
- be required to be examined the next year in those subjects
*only in which they failed.
3.—That means of appeal for first class Candidates
should be provided as in the case of second and third class
Candidates. :
4.—That the Central Committee should be required to
assign the limits for each class of Candidates at the Com- -
mencement of each year, and to indicate, asfar asit can, the
- means to be used in the preparation of the various subjects
of examination, for the guidance of the Candidates who have
- not the opportunity of attending a. Normal School. e
5.—That the Central Committee should be required to
t some effectual means to prevent the recurr f such




MINUTES. 15

serious errors as the papers at recent and previous examina-
tions, and which have caused serious inconvenience and loss
to many Candidates. -

The discussion on the above was participated in by
Messrs. Alexander, Dickenson, McKellar, Osborne, Sud-
daby, and others.  The greater part of the session was
spent upon them, and on being voted on, (seriatim) were
carried. Mr. McAllister being requested to present them
before the general Association at the afternoon session, im-
mediately following Mr. Lewis’ paper on the “Examination
of Public School Teachers.” .

Mr. Dickenson moved, seconded by Mr. McAllister, ,

That the Summer Vacation for Public schools be th(_i%’""
same as that for High Schools.—Carried.

On motion the Secretary was requested to ascertain and *
have it announced at the afternoon Session, whether Mr,
Kirkland would be able to take up the subject assigned him
at our next Session.—Carried. )

Section adjourned.

Thursday, August 10th, 1876.

Second Session of P, S. Section opened in the usual form
by the Chairman, Mr. McQueen,

Minutes read and confirmed after slight amendment. A

Mr. Dickenson reported that on making enquiry at the
Department, no instructions or regulations for the guidance
of the Central Committee are in existence.

Mr. Moran moved, seconded by Mr Moir,

That the Secretary be instructed and empowered to put
himself in, communication with local Associations witﬁ a
view (1) to getting them to work in connection with this, (2)
to securing names of Officers, times of Meeting, Rules,
Subjects discussed and the results arrived at in their
Meetings and that managing Committee be instructed to
submit all the questions to be discussed in the General
Association and the various sections to the Local Associa-
tions throughout the Country, at least four months previous
to the Meeting of this Association, and that the Local S
Associations be requested to send delegates to the Annual
Convention, to represent their views or the subjects se
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forth in the programme, or any other that such delegates
may bring before the Convention. After remarks upon the
above by the mover and seconder, also by Messrs. Johnston,
McAllister, Dickenson, Campbell and Alexander, the motion
was put to the Meeting and—Carried.

Mr. Dickenson then moved, seconded by Mr. McKellar,

That Public School Masters and Teachers be granted
similar representation on the Central €ommittee, as they
formerly had on the Council of Public Instruction.

: .The motion was supported briefly by the mover and

iconder, Messrs. Moran and Johnston. Messrs. Alexander,

P

cArdle and McAllister opposed the motion. On a vote
eing taken the motion was lost.

The Election of Officers for the Ensuing year was then
“ proceeded with and resulted as follows :—

R. Alexander, of Galt, Chairman.
b o 15 Dic};ensox1, of Newmarket, Secretary.
Mr. Clarke, of Toronto.
B o csibive { * Dearness, o‘f London.
S mitics 4 ¢ Moran, of Stratford.
3 { ¢ Johnston, of Cobourg.
¢ Dickenson, (the Secretary.)

Mr. Alexander, moved, seconded by Mr. Johnston, that a
vote of thanks be tendered to Mr. McQueen, for, the able
manner in which he discharged the duties of Chairman of
the section. The resolution was briefly supported by Mr.
McAllister, and—Carried.

. Moved by Mr. McAllister, seconded by Mr. Moran, that
a hearty vote of thanks be also passed to the Secretary for
the efficient manner in which he had discharged his duties.
—Carried. L

Messrs. McQueen and Dickenson responded.

Moved by J. Campbell, seconded by Mr. Johnston.

That in the opinion of this section 1t is desirable that the”
distribution of the Superanuation Fund be accdrding to a
certain Classification, so that each Teacher incapaciated
or retiring from the Profession after teaching twenty-one
years, may receive a proportionate amount to that paidin

 annually, ; ; i ;

3
§
i
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After the discussion had been continued for some time by
the mover and seconder, Messrs. McQueen and Osborne, it
was suggested that the further discussion be postponed, and
that if time permit the matter be brought up in the General
Association.

The Secretary reported that owing to Mr. Kirkland’s,
absence from town and the illness of Mr. Hughes' Child,
both those gentlemen were unable to fulfil their appoint-
ments with this section. Section finally adjourned.

H. DickensoN, Secretary.

PusLic ScHooL INspecTors’ Roowm.
Educational Department.

August oth, 1876.

In the absence of the Chairman and Secretary, Messrs.
Macallum and MacKintosh wers appointed to fill these
positions pro tempore. ,

The subject of School Registers was taken up.

A form of Register and Class Book, used in the County
of Wentworth, and the form of Daily Register in use in the
Schools of Hamilton, were laid before the section by Messrs.
Smith and Macallum. At the request of the section Mr.
Smith, gave full explanations in regard to his “Forms.”

After an informal discussion it was in. motion resolved to
consider the form of General Register issued by the Depart-
ment of Education in detail—column by column.

An animated discussion ensued in which the following
gentlemen took part, viz: Messrs. Dr. Wadsworth, Knight,
Dearness, Little, Harrison, Scarlett, Macallum, MacKintosh,
McKinnon, Carlyle, Brown.

August 10th, 1876.

The section met at the usual time and place.

The minutes of the previous meeting were read and con-
firmed.

The consideration of the General Register was resumed
and after further discussion thé subjoined specimen sheet of
.a General Register was adopted. L
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First Reader.
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Jno. Currie,

-
=)

Absalom Jones.
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It was also resolved, (1) that the General Register of
School Population, as formed on the last page of the Dep:
artmental General Register, should be retained, but that
the date of birth should be substituted for the age; and (2)
that all School Registers should be manufactured of good
paper, be strongly bound with boards, and provided by the
Department ot Education, free of charge, to Inspectors for
distribution,

The daily Register at present in use in Public Schools;
was then taken up for consideration, but, after some dis-
cussion it was resolved to Postpone any action in regard to
it until the meeting of the section in 1877.

The following were elected Officers of the section for the

ensuing year, viz: J, H. Smith, Inspector of Wentworth,
Chairman ; W, MacKintosh, Inspector of N. Hastings,
Secretary. !
_ Executive Comnmittee :—D., J. McKinnon, Inspector of
Peel ; A. Macallum, Inspector of Hamilton ; J. H. Knight,
Inspector of East Victoria ; Hugh J. Strang, Principal,
Goderich High School, and the Chairman of the section
ex officio. :

A discussion followed on the blank form provided by the
Department for Rural School Trustees’ Annual Reports.

The following Gentlemen took part in the discussion
during the session :—Messrs. Slack, ( ), Smith,
(Wentworth), Dr. Wadsworth (Norfolk), Dearness (Middle-
sex), Knight (Victoria), Mackintosh (N. Hastings),! Dr.
Agnew(Frontenac), Little (Halton), McKinnon (Peel), Hodg-
son (York), Scarlett (Northumberland), Carlyle (Oxford),
Brown (Peterborough), Henderson (Paris), Harrison (Kent),
Dr, Kelly (Brant), Macallum (Hamilton).

* Section adjourned until 9 a. m. Friday.
August, 11th, 1876,
Mr. Carlyle in the chair.

The minutes of the last meeting were read and confirmed, .

The consideration of the blank form for Trustees annual
reporf was resumed, and after careful deliberation. it was

18 mmend a form differing in a numbe

LOT'1]




R AU S—

v,

20 MINUTES.

-

The following are the changes recommended to be made,
viz. (the columns referred to.are those in the form now used):

In columns 29 to 32 the words  with or without board”
to be omitted ; 33, 34, 35 and 36 to be replaced by one col-
umn headed “ Religious denomination of teachers;” in 43
and 46 the word “ general” to be struck out; 50, 51, 52, 53
and 54 to be struck out; 61 to be replaced by two columns
for ¢ The number of resident ‘children between the ages of
7 and 12, who have not attended any school,” and * The
number of -resident children between 7 and 12 who have
attended school less than 70 days;” 78, 79 and 8o to be
replaced by one column for the “Number in geography ;”
83 and 84 by one column for the ¢ Number in grammar ;"
87, 88 and 89 by one for “ Number in history ;”’ in g2 the
word “ collier” to be omitted ; 93.and 94 to be struck out;
an additiénal column to be inserted after 102 for answers to
the question, ¢ Are the Scriptures read in school 2’ It was
further recommended that separate volumes be provided
for the length and * breadth” of school house ; that 114 be
headed, ‘“ How many rooms for recitation?” and that 122

' be headed ‘“How many privies?” The column for “Total

number of maps in school” was recommended to be placed
after that for *“ Number of other maps;” column 134 to be
replaced bytwo columns headed “Are tablet lessons used ?"
and “Are object lessons taught ?” respectively ; 149 to 154,
both inclusive, to be struck; in 160 the words * text books
and ” to be struck out; in 163 the words “ and merits cards
used " to be omitted ; in 165 and 166 the words * and by
whom delivered ” to be omitted ; 168 to 176, both inclusive,
to be struck out, and that a column be provided for the
‘“ Name of the teacher engaged for next year.”

The forms provided for the Inspectors’ ¢ statistical ” and
“ special "’ reports were taken into consideration, and after
discussion the following resolutions were adopted nem con.

(1.) “That the columns of the Inspector’s “ annual statis-
tical ” report should be sufficiently wide to receive easily the
numbers to be placed in them, and should corregpond
exactly in numbering and order with the columns of the
Trustees’ annual report, all columns in the Inspector’s repo
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asking for information not required in the Trustees’ annual
reports to be placed at the end of the former, so as to facili.
tate the labour of copying the latter.”

(2.) ““That the time at which Inspectors’ ¢statistical’ and
‘special ’ reports are required to be forwarded to the Minis-
ter of Education should be changed from the 1st of Febru-
ary to the rst of May, so that Inspectors may be able to
avail themselves of the facilities for traveling which are
usually afforded in the winter months, and devote them-
selves to the labour of compiling these reports, when the
roads are broken up in the Spring.”

(3.) ““ That while, as Inspectors, we are anxious to_dis-
charge thoroughly the duty of supplying the Department of
Education with the results of our official visits, we would
respectfully state that, in our opinion, the: form for the
Inspector’s « detailed report " should be materially modified
with a yiew to its abbreviation, such modifications not to
affect the necessary requirements of the Department.”

(4.) That Messrs. Carlyle, Hodgson and Wadsworth be
and are hereby appointed @ committee to confer with the
Minister of Education with reference to all resolutions
adopted by the Section at its present meeting.”

The following gentlemen took part in the discussions dur- °
ing the day, viz: Messrs. Brown, McKinnon, Dr. Wads.
worth, Harrison, Mackintosh, Carlyle, Dr. Agnew, Scarlett,
Dearness and Hodgson.

Meeting closed at 1 p. m.

W. MackiNToSH,

Secretary,

-~

Hicn Scrogr MasTErs' Roow,
Education Department,

August g, 1876,
The High School Section met this morning at half-past
nine o’clock.
The meeting having been called to order,
It was moved by Mr. Seath, an(} seconded by Mr.
cMurchy, ; :
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That Mr. Sullivan act as Chairman ot the Section.—
Carried. :

Moved by Mr. Seath, seconded by Mr. Miller,

That Mr. Strang act as Secretary.—Carried.

Mr. McGregor brought up the question of the assimila-
tion of the matriculation examinations for the various uni-
versities and professions. Mr. Anderson having stated that
the Chairman of the Committee appointed last year to act’
in the matter would be prepared to report before the adjourn-
ment of the Section, the matter was allowed to stand over,

Mr. Dawson took up the subject of “Intermediate Exam-
ination.” A discussion followed which was participated in
by Messrs. Miller, Seath, Strang, McMurchy, Connor, Grant,
Crowle, Tamblyn, Whighman, McGregor, Spotton and
Rathwell. The discussion was brought to a‘close by Mr.
Dawson,

Who moved, seconded by Mr. Rathwell,

That a Committee consisting of Messrs. Seath, Strang,
Miller, McMurchy, and the mover, be appointed to draw up
a series of resolution on the subject of Intermediate Exam-
inations, and report at the meeting of the section to-morrow
Thursday morning.—Carried.

The section then adjourned to meet again to-morrow
‘morning at 8 o’clock.

August 10th, 1876.

The section met again this morning at half past eight
o'clock. In the absence of the Secretary who was engaged
with the Committee appointed to consider the question of
Intermediate Examinations, Mr. W. B, Harvey was appoin-
ted temporary Secretary. W

The minutes of yesterday’s meeting were read and con-
firmed.

Mr. Purslow, then took up the subject of “High School
Programmes,” and a discussion followed which was partici-
pated in by several members.

It was finally moved by Mr. Strang, seconded by Mr.

- Spotton.
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That in the opinion of this section, it is desirable that
before any changes in the University Matriculation, Exam.-
ination is made, in future a draft of the proposed changes
should be sent to each Head Master, in order to ebtain an
expression of opinion on these changes; and that a copy of
this Resolution be forwarded to our Representative on” the
University Senate.—Carried, .

The Secretary then presented the report of the Committee
appointed to consider the question of Intermediate Examin-
ations. The four resolutions submitted in the Report having
been discussed, and voted upon Seriatim, were all adopted
either unanimously or by very large majorities.

The report was as foliows.

The Committee appointed to consider the question of
Intermediate Examinations, beg leave to report

That in the opinion of the High School Section, it is
desirable,

1.—That having passed the Intermediate Examinations,
shall be considered as equivalent to having passed the Junior
pass Matriculation Examination of the University, the
Examination for a teacher's certificate, and the preliminary
Examinations of the Law Society and Medical Council,
with such nodifications for such examination as may be
deemed necessary.

2.—That pupils who have passed the matriculation Exam- :
ination of the Universities, or the Examination for 2nd class
certificates, shall be considered as having passed the Inter-
mediate’Examination next preceeding.

3-—That the masters be furnished with full information
regarding the result of the examination of each pupil in each -
subject. e
.. 4—That the test subjects for the Intermediate Examina-
tions be grouped in the following -manner ; (1) Algebra, Arith-
metic and Euclid. (2) English Grammar, Composition and
Dictation. (3) History, Geography and English Literature.
And that Candidates who obtain 40 per cent of the total in
edch group, and not less than 20 per cent. in each subject,
shall be considered as having passed the Examination, = - ;s

Some discussion then took place in regard to the fixed -
Grant and High Schools ; and it was ‘

-




e

PRESIDENT'S SPEECH.

Moved by Mr. Dawson, seconded by Mr. Tamblyn,

That, in the opinion of this section, the fixed Grant of $400
for each High School should be increased to $5'oo, without
howevery reducing the amount distributed in other ways for
High School purposes.—Carried unanimously.

+ Moved by Mr. Strang, seconded by Mr. Connor,

That a Committee consisting of Messrs. Seath, McMurchy,
Dawson, Purslow, Miller and Crowle, be appointed to con-
sider the best means of giving effect to the foregoing resolu-
tions, and to take such action, in the name of the Section,
as they may think proper.—Carried.

Moved by Mr. McGregor, seconded by Mr. Connor,

That the Executive Committee of the H. S. Section for
the ensuing year consist of Messrs. McMurchy, Purslow,
Dawson, Strang and Dr, Comfort.——Carried.

Mr. McMurchy then, on behalf of the Committee appointed
for that purpose, reported, orally, what had been done towards
securing assimilation of the Entrance Examinations for the
various Universities and learned professions,

The Section then adjourned at noon.

. PAPERS READ "’.
BEFORE THE ONTARIO ASSO@IATION

FOR THE ADVANCEMENT OF EDUCATION.

PRESIDENT'S ADDRESS,
70 the Teachers' Association of Ontario:

My DEeAR FriENDs—Necessary absence from the country will prevent
me from fulfilling the duties of the office to which you last year did me
the honor to elect me as your President.

I need not say that I feel an unabated interest in the great work in
which you are engaged, and in your own success and prosperity. '

In my personal absence, I append a copy of a paper which I prepared
and had published on my retirement from office, a few months since—
addressed to the Inspectors and Teachers of High and Public Scheols.
I can add little to what I have said in that address, except to express my
lively interest in your proceedings, and deep sympathy with and earnest
prayer for your individual and collective welfare and happiness. I remain
as ever

Your faithful friend and servant,

E. RYERSON,
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2o the Inspectors and Teachers of High and Public Schools : .

In ‘addressing to you a few words on the termination of my long official
connection with you, I cannot address you wholly as gentlemen (as 1 have
done Municipal Councils and School Trustees), since of the 5,736 teachers
employed in the public schools, 3:135 of the mare females. I address you
as friends and colleagues —having been myself a grammer ‘'school teacher
two years before I commenced my public life. ;

(£levation of the Profession.) —In devisin‘§ a system of public instruction
for our country, the first thing needful was to exalt the office of the
teacher, To do this two things were necessary : first, to elevate the
qualifications and character of teachers: secondly, to provide better and
more certain remuneration for their services. I need not say, what so
many of you know. how low, a generation since, were the qualifications of
by far the greater number of teachers, and how lower still was their moral
character, and how poor and uncertain was their remuneration, and how
wretched the places in which they taught. There were noble exceptions
in all these respects —but they were exceptions, to the general prevalence
of ignorance, vice and neglect. Of course much allowance is to be made
on account of the infancy of the country, and the sparseness and penury
of its hard-working inhabitants. But all the old inhabitants will bear
witness that the state and character of the schools and teachers were such
as I have indicated.

(Normal Schoo’s, Teacher's Remuneration.)—To improve the qualifications
and character of the teachers two things were requisite—a school for the
training of teachers, and competent Boards to examine and license them,
making good moral character ‘one element of qualification. A normal
school trained and could train but a small proportion of the public school
teachers; but it has furnished examples and given a standard for qualifi-
cations of teachers and of teaching, the influence of which ‘has been felt
in every part of the country. With the improved qualifications and char-
acter of teachers, naturally followed their better remuneration; and to
aid in promoting and rendering this more certain, the laws were-improved,
investing trustees with larger powers and securing to teachers the prompt
and certain payment of their salaries, Though there is still much room
for improvement, a contrast, rather than comparison, may be instituted
between: the qualifications, character, remuneration, social position and
place of labour of the teacher of the present day and the teacher of thirty
vears ago.

(County Boards—Improved status of the Teacher’s Profession.)—For several
years after the establishment of County Boards of Public Instruction for
examining and licensing teachers, it was complained teachers were subject
to examination by Boards, the members of which were not teachers them-
selves, and many of them incompetent for the office. That just ground of
complaint has been removed by the qualifications of members of Examin-
ing Boards being prescribed by law, and none being eligible for the office
except graduates of some EWglish or Canadian University, with testimonial
of exgerience as a teacher, and teachers holding Provincial life first-class
certificates. - Another just ground of complaint remained, namely, that the
schools were superintended by persons who had not been teachers, and
were not qualified for the work. A%, no person is eligible to be a public
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school inspector who does not hold a certificate from the Educational
Department of the highest grade of the highest class in his profession.
Thus is the profession of the public school teacher placed upon the same
footing as the professions of law and medicine. It now only remains that
the school text-books (the copyright of which is public property, under the
control of the Education Department) be subject as occasion may require,
to the revision by select members of the teaching profession, and by them
only.

(Superannuation of Teachers..)—The heart almost recoils at the recollec-
tion of years of varied and often discouraging toil ~equired to overcome
the prejudices and obstacles in order thus to elevate the teacher's profes-
sion to its true standard of competence, dignity and performance, and you
are all aware of the storm of opposition which was raised- against the last
and most hllmane step taken to give increased value and stability to the
teachers profession by providing for the relief of its aged and disabled
members—a provision now universally popular within and without the

rofession. In 1853 the Legislature was with difficulty induced to grant
gz,ooo a year, which was afterwards increased to $4,000 and then. $6,000,
in aid of superannuated and worn-out public school teachers. High
school teachers are now included, and the Legislative grant for the last
year reported (1874) was $23,100, nearly one-half of which was contributed
by the profession itself. ' 1 ‘

(Salaries of Teachers:)—1 am aware that the remuneration of the profes-
sion is not yet what it ought to be, It should be the aim of every teacher
to add to the value of the profession and its labours by good conduct,
diligence and increased knowledge and skill ; and the experience of the
past shows that the country will not be slow to increase the remuneration
of labours thus rendered increasingly valuable; for while the amount of
salaries paid to 2,706 public school teachers in 1844 was $206,856, the
amount of salaries paid to.s5,736 public .school teachers in 1874 was
$1,647,750. It is gratifying ta reflect that whatever sums are provided
and expended for any educational purposes are all expended in the coun-
try, and therefore do not impoverish it in any respect. but tend to enrich
it in the highest respect and in various ways.

The High Schools.—In regard to High Schools, formerly called Grammar
Schools, the law for their improvement and their administration by the
Education Department dates back to only 1852, at which time their num-
ber was eighty-four, the number of their pupils 2,643, and the Legislative
grant in their aid was $20,567; in 1874 there were 108 High Schools, 7,841
pupils, and the Legislative grant in their aid was $75.553, in addition .to
which a sum equal to half that amount was required to be raised by
County and City Councils, all of which to be sacred for the payment of
salaries of masters and teachers; and corporate powers in Boards of
Trustees to provide additional means for the payment of teachers, and the
erection, repairs and furnishing of buildings. In 1852 there wére no
Inspectors of High Schools; now there are %lree very able and efficient
High School Inspectors. In 1852 thé whole amount o salaries paid High
School teachers was $#38,533; in 1874 the amount of salaries paid High
School teachers was $179,046. The improvements in the operations and
efficiency of the High Schools have, I believe, kept pace with their finan-
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cial and material improvements. In no part of our school system have
more opposition and buffetings been encountered than in effecting these
changes and improvements,

(7he New Minister.)—In terminating my connection with the Inspectors
and teachers of High and Publjc Schools, I feel that, with all the defects
and mistakes of my administration—and no one can be more deeply con-
scious of them than myself—I have, under very many difficulties, rendered
you the best service in my power. In my retirement and advanced years
I shall feel unabated interest in your success and happiness, while I shall
enjoy the satisfaction of knowing that the honourable gentleman who suc-
ceeds me, with the rank and title of Minister of Education, is animated
with the warmest zeal, and possesses much higher qualifications and
greater power than I have been able to command, to advance your inter-
ests and promote the sound and universal education of our beloved
country. s

Yonr faithfu! friend and servant,

4 (Signed) E. RYERSON.
ToronTO, March 2nd, 1876.

THE EXAMINATION OF PUBLIC SCHOOL TEACHERS.

AN
N

By RlC‘HARD Lewis, Esg., ToronTO.

I propose to direct the attention of this convention to the following
points, as bearing on the examination of public school teachers:

1. —The principle upon which certificates are now granted.

2.—The subjects of examination, ‘especially for the award of the first
class certificate,

3.—Suggestions as to alterations and remedies.

There is no question as to the necessity for the examination of public
school teachers. The importance of the duties to be discharged demands
fitness for the office, and the certificate granted by an authorized educa-
tional hody gives the best evidence to the country that the teacher receiv-
ing that certificate possesses the proper qualifications. The difficulty,
however lies in deciding what are the necessary qualifications. If the
limited demands of the public school were made the standard and measure
of the educational attainments of the teacher, there would be no difficulty
in the question. In view of the extensive character of the work, and of
the number to be educated—the masses of the people who are destined
to follow industrial pursuits—more than what is called elementary educa-
tion, will always be Ym racticable if not unnecessary, The subjects on the
programme for the ‘puglic schools of this Province are, in this view, ample
and liberal ; and already it is becoming a serious question whether we
have not gone too far in this direction, whether, in our ambition to secure
too much we are not losing our hold of the solid and the essential, A
similar error was committed by the friends of public education in England
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when, in 1846, the programme of studies was issued; and-it was not
until the Royal Commissioners had given their report, many years after-
wards, in which they announced that in the schools under inspection more
than three-fourths of the pupils left the schools destitute of the commonest
elementary education ; that the government lowered and narrowed the
programme, wisely regarding thoroughness and excellence in the essential
elements of education as more important beyond measure than the ambi-
tious attempts which had so signally failed.

The qualifications of the teacher must embrace all that is demanded by
the programme ; and if the only reward open to the successful teacher,
the office of inspector is to be still secured to him, he must possess those
qualities of mind which general culture only can give. In those pursuits
which we rank as the professions, this general culture is supposed to be
secured by a University education. It should, however, be remembered
that mere scholarly attainments are no security for professional success:
and that evidences of large culture and ability mark the character of
probably as many, especially if literature shall be regarded as a proféssion,
who have never had the advantage of a University course as of those who
have reaped its highest honors. When we select our medical or legal
advisers, or our spiritual instructors, we never ask the question, what
are their scholarly attainments—what degree have they won in collegiate
studies ? 'We ask do they understand their business, and we know that skill
and ability in the work of their profession may or may not have been aided
by collegiate studies, but must be the fruit of natural ability and experience.
There is no intention here to disparage the importance of a collegiate
course. dll the mental discipline which that course secures prepares the
student for his professional pursuits; though the subjects of scholastic
study may never be required in the active work of life. In this regard, as
a process of mental discipline, whlen the world shall come to understand
the deep import of education —that to train and educate a human being
and to cultivate the highest and holiest principles in the mind are duties
pregnant with respounsibilities and difficulties; that discipline may be
regarded as necessary for the public school teacher as for the medical
man, the lawyer or the clergyman. But when the public'shall think fit-to
demand that preparatory cilture in the public school teacher, it will no
doubt attach the honors and emoluments to the office which shall induce
young men and young women to pass through such a preparatory course,
While other professions offer far higher rewards and hold a higher rank
in society than that of the public school teacher, policy and justice unijte
to condemn a system which would raise the standard of attainments to
that of the lucrative professions, but would allow the honors and emolu-
ments to be so much below them. 5

The award of certificates at present is based on the principle ‘that
attainments constitute all that is necessary to professional excellence.
Experience and skill in the work of education count for nothing. Educa-
tion, it is true, forms one of some eighteen or twenty subjects, and ranks
below more than half of them. But supposing a higher value were

‘attached to it, as a mere subject of examination it only gives evidence of

theoretical—of book knowledge. That practical skill of experience, which
secures the highest honors-and emoluments in other professions, is utterly
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disregarded in that award of certificates which gjves one teacher distinc-
tion over another, and which, in the award of the highest class of certifi-
cates, opens up to him the highest offices of his profession, and therefore
supposes he is distinguished for skill and experience. The tendency of
the present method of awarding certificates is practically to. discourage
professional skill, as it only demands intellectual attainments, I do not
for a momant disparaze the importancs of attainments; but while the
education of the public school teacher and public school inspector should
be fully equal to the direct demands of the office, and while all liberal
culture will tend to raise at once the man and the profession, the final
object is the development of skill in teaching and in school management,
and for allthis in the award of certificates no provision is made, and the
school system of Ontario refuses its highest reward to'its best laborers.

THE CLASSES OF COMPETITORS.

The competitors for these certificates may be divided into two classes,
One class consists of the students in Normal schools—young men and young
women who probably have had no previous experience in the practical
work of the school room, many of whom will continue only a brief period
in the profession, some of whom no doubt intend to make that profession
and the education they are receiving at. the public expense a stepping
stone to a better position, and none of whom can possibly be animated by
the zeal and the spirit of the experienced and actual worker, There sis
nothing in the present system of examination to create that zeal, to sus-
tain that spirit; and it is impossible for the students in the pressure of
study and the imperfect practice allowed in the model school to train them-
selves for the actual labors of the school room, where they shall have no
guides but their own judgment and ability. There is, however, especially
to those who intend to make the profession the business of life, every
inducement and every advantage to study. Successful study wins for
them the highest honors of the profession, and if they accomplish that
object they may enter upon their duties assured that if they possess the
popular arts by which the votes of County and City Boards are won they
may ultimately attain the higher office open to them. Thus from the
beginning to the end of the enterprise, intellectual attainments only are

necessary cess.
The seé‘s consists of the practical teachers engaged in the actual
work of the ol room. Such workers when animated by the true spirit

of their profession cannot fail, even without the aid of a Normal school,
to become more or less skilful laborers. When their labors are success-
ful, when their schools become distinguished for excellence of instruction
and management, in that very success they give the/highest evidence of
personal improvement, No teacher can keep up with the demands of the
times and with the competition around him without constant study. His
mind must advance with the progress of the age, and it does advance.
While many a holder of the Provincial certificate rests upon his laurels
and’ considers that he has ‘finished " his education, there are uncertifi-
cated teachers who, in all that is requisite for successful school manage-
ment and in that general culture which comes from constant study, read-
ing and observation, are in no way inferior to the favored holders of the .
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highest certificates. Ido not urge this in any respect as a plea for the
exemption of this class from examination. The class I am describing are
doubtless the most anxious to secure the highest degrees of honor awarded
to their profession, and the numerous candidates engaged in actual work,
who present themselves for examination, give evidence how earnest is the
desire amongst the best uncertificated teachers of the Province to secure
the legal sanction. They devote their leisure time to the studies neces-
sary to success; but they are not supported and cheered with the satisfac-
tion that the knowledge and experience which have made them distinguished
in their profession shall be.of any avail. The more they neglect their
school duties the more they can devote themselves to study, and the
nearer they are to success in the examination for a certificate. Thus
again we see the principle of awarding certificates only encourages the
acquisition of technical knowledge. It gives no value to that general and
often higher culture which the ardent mind derives from intercourse with
books and ‘with men, and from the efforts of its own promptings and
aspirations ; it gives no value to professional skill and experience, and
finally it shows no regard for ‘the difficulties of the candidates who have
been studying under the pressures of professional labors, for it makes no
distinction between the Normal school student and the working teacher.

THE PROGRAMME OF EXAMINATION.

There is no doubt that great dissatisfaction exists amongst a large
number of the Public School Teachers, and there is no reason to believe
that the dissatisfaction proceeds amongst the Normal School Students,
with the Programme of Examination. It is of very great importance as a
question both of policy and of justice, that the character of that program-
me should be fully discussed by this Convention. The Board of Exam-
iners, the awarders of the certificates, constitute so far as the Teachers
are concerned, a very irreponsible and autocratic body, against whose de-
cision there lies no appeal. That Board possesses and exercises the power of
raising the standard to any extent,upon the subjects of examination. There
is no limit to the exercise of that power. It may be raised with the view, at
once, of raising the character of education in the Public Schools, and as a
consequence the professional and social standing of the Teacher; or, it

- may be raised with the view of virtuaily closing the o Inspector
against all who have not passed through a University co It is very
natural for the Public School Teachers to be jealous and suspicious on this
ground. That feature of the new School Law when it was first announced,
which opened and almost secured to the school teacher the office ¢f Inspec-
tor, gave the deepest satisfaction. It was not only felt to bea just reward
for fidelity and success in professional work, but, to those who understand
the matter best, it gave promiseof the best fruitsin the new educational sys-
tem. Itisonlyreasonabletobelieve thatthey who practicallyunderstand the
nature of a business are the best fitted to overlook and superintend its.
operations ; and, as far as the experiment has been tried, the country has
no reason to, regret this act of justicg to its faithful and qualified teachers,
Ontariostandsalonein thisact of justiceto the Teacher. Inother countries,
without any good reason but that the office is well paid, honorable, and
probably where best paid, the least laborious was, it is still monopolized by

St
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a class which can secure to its favorites, the University Education. The
Teachers of the Province see signs of a similar feeling here ; and, when
they know that the Board of Examiners consists largely of men who have
passed through this University Course, they have some reason to fear and
suspect its influence, however unjust their fears may be.

SUBJECTS OF EXAMINATION,

I first ask the aftention of the Convention to the subjects of examina-
tion angd the values attached to them in the competition for the First-Class
Certificates. 1f I present them the form of Language, Art and Science,
I find that for English Language and Literature 425 marks are given ; that
Art, represented by Drawing and Music, secures 150 marks ; while Science,
in which I include Arithmetic, Algebra, Geometry, Natural Philosophy,
Chemistry, Chemical Physics, Human Physiology, Natural History,
Botany and Agriculture, receives 1575 marks. For Mathematics more
than one-third of the totalnumber are given. Evidently Mathematics stood
pre-eminently high, and English pre-eminently low. No doubt the scien-
tific subjects, exclusive of Mathematics, are important, but it is a question
whether these subjects can all be retained in the Public School programme.
It is certain that the distinction given to Mathematics and Science in the
examination is not in accordance with the necessities of the Public School
itself. I have no intention to make any comparison between the abstract
value of these studies. I only consider them in their relations to the
Public Schools and the public school Teacher ; and in their influence
upon the character of the pupils and the culture of the teacher. It is
generally admitted that the native language, literary composition in its
broadest and highest sense, with something of a critical and historical
knowledge of English Literature, together with Drawing and Music are
more important and advantageous in their influence upon the character
and pursuits of the common people than Mathematical Studies; yet for all
these subjects only 575 marks are given, while Arithmetic, Mensuration,
Algebra. Euclid and Natural Philosophy receive 1000. It is most impor-
tant that the Inspectors should ke educated not only up to the highest
demands of the Public School; but to the special relations they have with
the people. They are the highest representatives of popular education,
and as its interpreters and supervisors they should possess these qualifica-
tions of culture, manners and judgment which would give influence and
dignity to their work ; while in their intercourse with the teachers, they
ought to present examples of refinement and general intelligence which
would secure the confidence and respect of the profession. Now, while
general science enlarges, language and literature and art soften and refine
the mind. DBut, while you make such ample provision for the studies
which are supposed to strengthen, you almost leave out of sight those
which elevate and refine ; and a teacher having the necessary Mathemati-
cal qualifications might attain the highest prize of his profession, though
he should be deficient in that knowledge by which language can be made
an instrument of power, and destitute of that culture which educated taste
and general intelligence secure. I admit that the end in view is the public
good, and that all other considerations must be made subordinate to that
end. But, here the claims of taste, as developed by the study of Art, and
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especially of Language and Literature, are paramount. Our Schools are
spreading the power and stimulating the taste to read. *Are they with
equal diligence and care directing that taste into therightchannels? The
love of fiction and of poetry is universal—it is the passion of children.
Sabbath Schools and the religious world endeavour to satisfy that passion
and to divert it from the grosser fiction and poetry that tempt the young
on every side, with a special literature of their own. But, literature made
to'order with a special moral or religious purpose is never very successful ;
and dime novels are always more popular than the manufactured biogra~
phies and tales of good children which the churches so liberally distribute.
Every school teacher knows how the craving for the lowest literature of
fiction baffles every effort to prevent it ; and the history of crime, and the
mental characteristics of the young give often' the saddest evidence that
this species of fiction, which is so much in"favor, corrupts and weakens
the mind and perverts all just views of life. I believe that the cultivation
of a healthy taste for reading is possible, and if the same ability’ were
shown and care taken by the intelligent teacher to interpret a play of
+Shakspeare, or “‘Paradise Lost," or a fiction of Scott, or the story of
“Little Nell,” that is now taken to solve a mathematical problem or explain
the laws of chemical compounds, you would satisfy and direct into right
channels this natural craving of the imagination, and lay the foundations
of a taste which in after life would become a source of the purest gratifica-

® tion; and form the safest barrier against the temptations of sensuality and
vice.

Well, what provision in the education of the Teacher does the standard
of examination or do our Normal Schools make for cultivating this healthy
taste for reading? How many of the Teachers holding the highest class
of Provincial Certificates are familiar with the literature of our Country,
as they are with Arithmetic or the higher Mathematics? Before the last
current year of examination studies, it was considered enough ifthe highest
class of Teachers would tell us in whose reign Chaucer or Shakspeare lived,
and who was the author of Paradise Lost. An essay on Human Under-
standing. As Thomas Fuller puts it “'they only traded in the tables and
contents of authors of consequence”; they learnt the titles of books, as
“'city cheaters learnt the names of country gentlemen that they might
brag oftheir acquaintance.” The programme of last year led us to under-
stand that English and Literature were to take their rank in the examina-
tion of teachers. I cannot speak of the papers; but, when welearn that
only 100 marks were assigned to Literature, and only 75 to Literary
Composition, which, probably more than other study, gives evidence of
culture ; while for each of the four Mathematical subjects 250 marks were
given, the views of the Board of Examiners, and the place that a high
taste for reading are to have in the Public Schools of Ontario can easily be
determined.

I am not prepared to examine the qualitv of the questions for examin-
ation, especially in the highest grades. The School Act defined and
limited the subjects as far as an act of parliament could ; but it did not
define and limit the character of the questions. It is manifest that an
irresponsible Board of Examiners may defeat the purpose of the Act, by
making the questions too easy or too difficult. | Constituted, as the present
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Board is, chiefly of a class separated by pursuits and previous studies from
the great body of School Teachers, they will probably view the duties of
their office from their own stand-point, ratherthan from the circumstances
and necessities of the public school The Teacher of the Collegiate
Institute no doubt regards the Public School as subordinate to and pre-
paratory for his own special work and studies; and studies which do not
directly bear upon the Collegiate course he regards with indifference.
Thus very recently a High School Teacher, ina newspaper letter proposed
that for Candidates for the higher Certificates, English Literature might,
with advantage, be substituted for Music and Drawing. While in a
Collegiate course English Literature may be regarded as optional and of
very subordinate importance compared with Classics and Mathematics,
if I am right in the estimate I place upon that study, there is an impera-
tive demand for its introduction into the course of the Public School ; and
as it might really take the place and standing of Classics in the education
of the Public School teacher, it might and ought to be made one of the
subjects of examination for the Second-Class Certificates. The writer of
the letter from his stand-point views Music and Drawing as unnecessary.
These subjects no doubt are of no importance in the preparation for
University distinctions; but, the best and wisest friends of popular
education plan Music, because it refines the mind and is associated with
so much that is human and exalted, and holy inour nature, and drawing
because it not only cultivates taste but is indispensable to the manufactur-
ing and commercial prosperity of a Country, amongst the most important
and necessary branches of Public School Studies.

The design of the Public School is not to prepare for the Collegiate
Institute, The great body of its pupils will never enter the Collegiate
Institute. They leave the Public School at once for the business of life ;
and although its course of instruction can never complete their education,
it ought to send to them out into the world with the best culture for the
sphere they are likely to occupy, and the best discipline for life which can
be supplied. They leave the sehool for the mechanic’s workshop, and the
farm, for the manufactory and the counting house. Whatever is necessary
for those positions should be in the programme of their education, and
whatever room may be spared for subjects outside of industrial demands,
ought to have reference to their duties as citizens and as moral agents, not
to any possibilities of University education or professional life. There
are studies considered necessary to professional life and the higher educa-
tion which should have no place in the programme of the Public School,
and therefore are not necessary to the Public School Teachers or their
Inspectors ; and there are studies, and there is a mental and moral
discipline so necessary to the welfare of the masses, that to neglect them
or make them only subordinate to the higher education of Colleges would
be to defraud the people of their most sacred rights, and to inflict incalcu-
lable injury on the cause of National Education. In view of the tendencies
to overlooking the necessities of the Public School, and of the possibility
of preparing papers having a leaning towards that higher education which
the University supplies, rather than to the development of a thorough
Public School system, it is proposed that the Public School teachers
should be more fully represented on the Central Committee, not only by
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the appointment of Inspectors, but, also, of teachers holding the highest
class of certificates. Whethersuspicions as to the tendencies of the
present Committe be just or not, the action of this amendment could not
fail to have the best effect. The presence of men holding University
degrees would be a security that the papers would be all that was necessary
for sustaining a proper standard ; while the addition of a just representa-
tion of the parties most deeply interested in the examination would be an
assurance to the teachersof the country that no unnecessary difficulties
would be placed in the way of proper ambition, and that the studiesof the
Public School would not be diverted to favor the views of a special class.

THE RECENT EXAMINATIONS.

The rgsults of the recent Examinations, so far as they have been
published cannot be regarded as satisfactory, We have had a very large
increase in the lowest class of teachers. Of this class about fifty per cent
have passed ; but, of the second-class not more than 20 per cent and
in many cases not more than 10 per cent have succeeded.

The results of the highest examination have been announced; ten
competitors have been awarded First-Class Certificates. I cannot state
how many candidates were present; but I see no cause to wonder why
only two of the successful competitors were not Normal School students,
when we understand the difficulties under which they must labor who are
engaged in the exacting and harassing labors of School Teaching while
they are preparing for this examination, The object then of raising the
standard with the view of securing a higher order of teachers for the
country is being defeated. The public estimate of national education is
still low. It is satisfied with teachers of low attainments, and, worse than
all, it is satisfied with teachers destitute of experience and skill. It is an
historical fact in educational reforms and progress, that governments
are always ahead of the people, and wherever popular education has
advanced it has been due to the wisdom and liberality of the rulers more
than to the demands of the people. Theimmense preponderance of Third
Class Teachers and the cheapness at which their services can be bought
will drive out of demand a higher class of teachers, and the importance of
adopting measures by which so great an evil can be stayed, presses itself
upon the friends of education and demands immediate and decided action
on the part of the government

The object of encouraging candidates to compete for third-class
certificates is, I sugpose. to form a reserve from whence prepared teachers
of a higher order shall be drawn. The reserve is however becoming the
main force, and Boards of examiners are distracted by the difficulty, and
passing all kinds of resolutions to amend the evil. Here there is evidence
of the want of more centralization in the system ; and as it is impossible
fdr Boards of Examiners, scattered all over the Province, to act system-
atically and with unanimity, it is recommended by those who can be above
and look beyond local influences and leanings, that the papers of the
second-class, like those of the first, should be examined by the Central

oard. This, however, will not diminish the preponderance now rapidly
owing of Third-Clas§ Teachers. Various suggestions have been made.
t hasbeen proposed tb leave the power of awarding the Certificate in this
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class to the Inspector, after the candidate has passed the examination R
and if skill in teaching has its proper claim, this, under the circumstances,
ought to be imperative. Then it is proposed to raise the minimum ‘of per
centage on the papers ; a measure that might reduce the numbers very
slightly, competing for the third-class certificates, but which would have
no effect in preventing that class occupying our schools to the exclusion
of a higher class. The third important suggestion is that Third-Class
Certificates should not be renewed or if renewed that the second certificate
should not be valid for more than one year.

The object of having a reserve of teachers preparing for the higher
duties of the office is of the first importance. But the present method
will certainly never accomplish that end. You still go on the wrong
principle of regarding attainments as the highest and almost the only
qualification of the teacher. If he has attended the Normal School he has
had some instruction and a very small practice in methods of teaching, and
may have caught some dim views of school management. If he has never
had these advantages he may come to the examination with a few months
experience in a small country school. But the guidance and example of
an experienced and skilful teacher and an apprenticeship to the practical
work and difficulties of School management are the only methods of train-
ing for the full demand of professional excellence. We want a system like
that admirable one introduced into England, I believe, from Holland,
where the economy of school management has been best developed,

THE PupriL TEACHER

System, which apprentices well qualified boys and girls to the Head
Master or the Head Mistress for a term of years: secures for them
adequate instruction and daily _training for their office ; completes their
professional education in a Normal School strictly devoted to Public
School development, not a Collegiate Institute which has other and quite
different business to attend to, and then sends them to take charge of a
school ; but, even then does not award the certificate until the candidate
after ample experience has shown his or her capacity to manage the
school. s

We need measures also to induce or compel school authorities to
employ a higher class of teachers. There is no doubt but that when once
a locality had experienced the value of superior skill and attainments in

the employment of a higher class of teachers it would never return to
unskilfulness for the sake of cheapness.

ENCOURAGEMENT FOR THE PRACTICAL TEACHER.

But, while it is the interest and duty of the Country to secure the
engagement of the best qualified teachers, itis clear in every view of the
question, that the best- facilities should be offered in the methods of
examination to the working teacher, studying for advancement in his
profession. This class has learnt the art of teaching by sheer experiment,
and when the experienced teacher has been guided by.good sense, by an
earnest desire to improve the school and to keep it up to the demands of
the Country, you have the best evidence of skill and eﬁcien’cy, Whatever
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educational advantages the Normal School teacher may have secured, he
has yet to learn the art of school management and teaching and can bear
no comparison iri that regard with the uncertificated teacher who has
acquired skill by long experience. There should assuredly then in very
policy, as well as fair play, be special arrangements for this class of teach-
ers. There is 1o desire on the part of working teachersin the Country, to
have a programme specially prepared for them, with all their disadvantages
and with the pressure of heavy duties demanding their utmost energies.
They are prepared to compete with the favored students of the Normal
Schools for the higher class of certificates. But, it is suggested that a
candidate for a second or first-class certificate should be permitted to
divide his work into two years, or if he takes up the whole work the first
year, and succeeds in some subjects, but fails in others, he should
be required to pass the next year only in those subjects in which

_ he has failed. As there can he no possible intention on the part of the
education authorities to prefer Normal School Teachers ; but, as they
manifest a desire only to develop and encourage the best teaching powers
of the Province, it is earnestly trusted that this proposal may have due
consideration.

Again, the late Council of Public Instruction prescribed certain text-
books to be used in the preparation of most of the subjects. The
advantages enjoyed by the Normal School students, might, very likely,
make the fulfilment of this promise unnecessary ; but, again, reminding
you that there is a large class of working teachers bravely struggling to
advance in their profession, this promise of the late Council was judicious
and considerate, and calculated to aid, without any show of favor, that
portion of the candidates who were denied the advantages of the Normal
School. But, one of the candidates who sat at the last examination,
whose experience and skill and devotedness to his profession ought to
place him in its front ranks, thus wrote to me on the subject :—

“The examiners, have fpaid little attention to this promise of the late

Council. The Chairman of the Central Committee confessed to me that
it is difficult for persons of even good capacity to prepare Philosophy, to
answer the questions, without the aid of a teacher. The examiner in
Chemistry in answering last year's questions to me, found it necessary to
uote from four authorities, to show that his answers were correct ; and
tcgee q{ those authorities are no named in the list recommended by the
uncil.” :

1 shall not say that in this regard the Central Committee has broken
faith with the Teachers of the Province. But, 1 urge, that if it be the
wish of the education authorities to retain in their Schools this important
class of teachers who are at once faithfully discharging the duties of their
office and endeavoured to raise themselves to its highest demands, they
ought to insist upon a rigid obseryance of this promise. The managers
of the middle-class examinations in England issue a carefully prepared
list of text books, upon which the examination will be based, some months

«+before it takes place ; and, as the working school Teacher stands ina very
similar position to that of the middle-class Candidates, that is he studies
during the intervals of labor, he is fully entitled to the same consideratio
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I have urged the importance of making experience and skill a very neces-
sary qualification tosecuringa high certificate. It was found by N. S.
Inspectors in England that many teachers holding high Certificates were
often deficient in skill and power of management, and that many teachers
who had only taken third-class Certificates proved the most skilful and
showed the best results in the training of pupil teachers. In viewof these
facts, the facts the Committee of Council resolved, that when teachers who
were distinguished for skill and management, should be promoted without
further examination,-—wisely and justly concluding that the teacher who
could keep his school up to the mark and prepare his apprentices for the
examination of the Inspectors, must necessarily, himself, have kept up and
advanced in culture. From thit period on the united recommendation
of the School Committeesand the Inspector, many teachers were gradually
promoted from the lowest to the highest ranks of Certificates. There may
be reasons for not adopting that method in this Country. But, assuredly,
the principle of attaching the highest value to experience and skill ought
to have a higher recognition than it has in the examination of teachers.

QUALIFICATIONS OF PUBLIC SCHOOL INSPECTOR,

Although I have occupied your attention so long, I cannot regard my
task as completed without some reference to the tendencies in the direc-
tion of the examination for Inspectors. I have stated that when the
School Act gave such evidence of supporting the paramount claims, the
undoubted right of the qualified working teacher to that office, it gave
deep satisfaction, and was am assurance to the teacher of the Province,
that professional skill and experience were to take their just rank in all
claims to distinction. I have also stated that amongst a large number of
teachers there are'strong fears and suspicions entertained that this prize
shall be taken from them ; that obstacles of such a kind shall be raised,
as shall virtually exclude all practical teachers from being promoted to
the office of Inspector. The character and method of the examinations
of the highest Certificate, and the rapid and regular increase of difficulties
in the questions give some evidence of the tendencies in that direction.
The teachers of the Public Schools who have a correct estimate of their
office, understand and admit that as the standard is raised the profession
will rise. But, they feel, on the other hand, and none understand this
better than the working teachers, that the highest success Public School
education lies in the development of School management and the thorough
instructions of the pupils in all that is essential to the instruction of the
masses, rather than in the superior education of the teacher, They have
no wish to evade all just demands of culture ; but, there is an opinion
sPread. and it is suspected by a class that would wish to enjoy the prizes
of the office, without passing through its drudgery, that those prizes ought
to be confined to men whohave had the advantages of a University course.
A leading journal has more than once advanced these views, probably
echoing the views of the monopolizing class, and by way of feelers, It has .
been stated very recently that the standard for Inspectors is too low.
One paper expresses the opinion thdt the next generation’ of Public Schobl
Inspectors will be men of more extended experience and higher li

cation than those of the presentclassand that there can be m
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as the standard.of qualification for Inspectors has already been raised, and
in order to make the necessary distinction between their qualification and
those of Public School Teachers it will soon be requisite to raise it a little
more. The time is evidently fast approaching when a University degree
in Arts will be deemed indispensible, in addition to the possession of a first-
class certificate. As these views involve such serious consequences to the
present rankof teachers and throw doubt on the qualifications and efficiency
of the present Public School Inspectors, their correctness claims the serious
consideration of the convention. I maintain that there should be no
“‘necessary distinction" between the qualifications of the Public School
Inspector and the first-class of Public School teachers, than that of longer
experience or superior skill. Whatever “literary qualifications” the In-
spector needs ought to be possessed by the teacher. There are qualifica-
tions that all Inspectors should have, but what no culture can give, and
which may be common with the teacher as the Inspector. They are those
moral and mental attributes of character, those broad and sound views of
life and of duty, and those deep and earnest sympathies, which, indepen-
dent of all culture, give men distinction and the power and the right to
guide and to rule. I have endeavored to show what are the. essentials of
Public School education, and in that regard the Inspector should possess
all necessary qualifications. But, in that view also should the best class
of teachers be qualified, and when so qualified with all the advantages of
skill they have acquired a knowledge of their duties by experience, they
are pre-eminently the best fitted for the superior office of supervision and
guidance. Now carry out these views and you break forth with the whole
body of teachers who have won the best certificates, and you discourage
all who are aiming for those certificates. For what advantage in a social
or financial point will he then have who holds the highest class certificate
over him who holds the lowest ? The people, especially in districts where
intelligence is low, prefer a cheap teacher to a well qualified one. You,
gentlemen, who hold the highest class will only enjoy an empty honor.
The country is satisfied with teachers of lower attainments and you give
warning to all future aspirants to consider if it would not be far wiser to
acquire qualifications for success in other occupations. You may enter
the profession of the ministry, of medicine, or of law without this university
education: and may, as many before you have done, win affluence
and rank in those professions, But, as school teachers, whatever ability
you may have and(’whatever attainments, unless they agree with the car-
riculem of a university you shallnever be promoted to the office which your
country, in a momentary fit of justice and generosity of which it afterwards
repented, promised should be the reward of your skill, your devotedness
and your experience. ;

1 cannot believe I am passing out of the limits assigned me in calling
the attention of the convention to this subject. The knowledge that
should constitute the qualification for the office of Inspector, had no doubt
secured the fullest consideration of the framers of the School Law. They
did not act under the impulse of mere generosity or justice—they acted on
the suggestions of public expenditure'and policy. No doubt they had the
example of other countries, which have, by the difficulties of their qualifi-
cation—their very costliness—succeeded in virtually closing the office from
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the Public School teachers and securing it as a monopoly to a class favored
by birth or wealth. But, as the powers of the Ontario School Act had
invoked the best experience and the highest educational knowledge to make
that act as complete as possible, legislating as far as they could for the
future as well as the present necessities of the country, had they found it
necessary to set a special standard that would require a special University
Course in the preparation of the Inspector for his office, I have no doubt
but that these conditions would have appeared in the act of Parliament,
I am disposed to believe they took that view of a Public School education
upon which I have based the arguments and opinions I have advanced,
that they considered that education to embrace only what is necessary
to the life of the common people to the life of manual labor and the indus-
trial arts and to exclude very much of what is regarded as necessary to
professional life. They intended the Public School to occupy one grand
¢ sphere of duties and the High School another ; and while much of what
is learnt in the Public School would be preparatory to the High ScHool,
there should be no perversion or sacrifice of its important duties to that
end. They considered the standard necessary for the highest class of
Public School teachers, and they wisely and justly concluded that standard
sufficient for the higher office of Inspector. The standard was fixed with
a view to the public good ; but, we have reason to believe that the
framers of the law, that the legislators of Ontario acted on principles of
policy and justice, with a view to the future as well as the present educa-
tional prosperity of the country, ‘that it was not only the best policy to
select the Inspectors from the experienced, skillful agd qualified workers,—
that this policy would arouse and sustain new impulses to duty and a
professional spirit which would in the highest degree be beneficial to the
work of education ; but, that it was an act of justice due to the Public
School teacher, who, if he shewed himself qualified to satisfy all the de-
' mands of the school room, not only gave the best evidence of his fitness
fc;;l the office of Inspector, but was the only one who had a right to that
office.

In the spirit of that act, supported by that policy and that justice, I
call upon the convention to maintain the claims of the Public School
teacher, and I trust the country will be faithful to the conditions it laid
down, and the hopes it created, and just to a class so zealously serving it,
and so necessary to its present welfare and its future greatness.

THE HIGH SCHOOL SYSTEM,
BY JOHN SEATH, B. A.,
Head Master, St. Catharines Collegiate Institute.

When I selected as my subject to-day *“The High School System,”

I had in view the fact that we should at this meeting be in a position' to
discuss intelligently, after a six month’s trial of its operation, the probable
effects on education generally of the new scheme to which our new High
s are bein mf»jected\ Although High School masters are more
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immediately interested in the question, and its salient features are to be
discussed in their section, it is one which, on account of their relgtion to
the Public Schoolsand the Universities, will naturally attract the attention
of all classes of educationists. The matter is one, too, which, from its
vital importance, may with advantage be considered from different gtand-
points. 'Those engaged in Public School work are in a position, as well as
High School masters, to observe its effects, and apart from the interest
all teachers naturally take in an educational experiment, the possibility of
a similar course being adopted towards/them will no doubt give the matter
additional importance.* In fact, by the annual reports of Public School
Inspectors, we see that the grading system has been attempted in several
counties, though as yet Government aid is given irrespectively of any class-
ification. I propose, then, in the course of the following remarks, to
discuss brietly what seem to me to be some of the tendencies in our High
Schools ; and, although it is in the critic's privilege to praise as well as
blame, if I indulge in the latter more than in the former I hope it will not
be attributed to my inappreciation of the rapid progress we have been
making in education, but to a desire to provoke amongst the very men
who have been mainly instrumental in effecting these improvements, that
free expression of opinion which is the safeguard of our profession. I
cannot hope that what I shall say will meet with general approval ; many
of my conclusions will no doubt be combatted ; but I submit to you my
observations during the past half-year as a contribution to the discussion
of a problem which many besides myself regard as still unsolved.

/1. Of all the relations of the High School, by far the most impor-
tant is that it bears to the Public School. Hitherto the great source of
trouble has been that in many localities the latter has been depleted to
swell the attendance in the former., To meet this difficulty several schemes
as you are aware have been devised. A year or so ago it was thought
that a uniform entrance examination and more thorough and frequent
High School inspection would effectually counteract this tendency ; but,
it was found that, though the plan was partially successful, the evil broke
out with greater virulence than ever. After an unusually long period of
incubation, a new scheme has been developed and this half-year put into
effect—popularly known by the name of *“Payment by Results.” To use
the words of the Inspectors’ Report this experiment “wi// show the coun-
try what schools are really doing High School work and what nominally
High School are doing only Public School work, and will ultimately force
the latter to become what they profess to be or give away to more efficient
Public Schools.” I am inclined to believe that no one has been more
zstonished by the results of the “Intermediate” than the Inspectors them-
selves. I should be sorry to say, and I certainly do not believe that these
results are to be taken as a safe criterion of the work the High Schools
are doing ; but no one will deny that of the 60 schools that passed none,
and the 24 that passed from 1 to 2 each, there must be a considerable
number that are doing elementary work, Besides, after this, unless
a school has a reasonable prospect of passing four or five at this
examination, there will be little inducement to run the risk of failure and
incur the cost of the attempt.  So that we are safe in saying that a very
large number of the schools will be uninfluenced by the benefits sai
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to be accrue from success of this examination; and, if the rest of the scheme be
ion to ' fairly carried out, the tendency will be to degrade rather than elevate their
ention standing. In fact, as matters stand, the masters of some of the smaller
m its High Schools have refused to do the work required for the Universities
ftand- and the different learned societies of the Province.
vell as It seems, then, to me that the longer this scheme is in operation the
1terest greater the tendency to develop two classes-of schools with an occasional
ility of gradation form between—the High School proper, where the authorities
matter will be able to maintain both an upper and lower school in a well organized
School condition ; and the English High School, which in many localities will do
everal mainly the work of the fifth and sixth classes, with occasionally modern
y Class- languages and classics. Such a school as the latter will ‘evidently be a
ks, to necessity in places where there are a number of small Public Schools, the
High masters of which will mot have the time at their disposal to take their
vell as senior pupils beyond the line which forms the lower limit of the High
ill not School. But in the larger towns and cities, where effic
: been chool classes ma i
y,Aaeh the High cality interfering with the pro
, that P : :
g Public School, if efficiently performed.
on. I
many To any one who com
ou my with the Public S
ussion 4 /er sc similar to that of the 5th and 6th Public
School classes, if you omit the optional groups, Modern Languages and
§ Latin, g ?
\lr‘(‘:?ogf You will see, then, that the Public School is related to the High School
ted to in the same way that the latter is to the University. The High School
‘hemes course overlaps the University carriculum to the extent of at least one
hought year's work, there being senior as well as junior matriculatidn,
2quent maintained that the existence of the former examination will do a great
- but, deal towards raising the upper limit of the High School. No doubt it
broke will in time. But why not apply the same principle to the Public School ?
Jod of Let us have a recognized senior as well as Junior High Schéol entrance
it into examination. :
‘0 use It is evident that the relations between the High and Public Schools  *
- coun- will differ in different parts of the Province, and that the standard
ninally of the entrance test will generally be determined by the actual efficiency
y force of the Public School beyond a cer?ain limit. So that in localities able to
flicient maintain a High' School of the lowest grade only, the entrance test for all
| more classes would naturally be the junior; and in more populous and richer places
, them- the same would be available for those desirous of studying classics and
t these modern languages, while the entrant for English would take the senior
schools examination. I am aware that when a higher test was prescribed for 4
1 none, English entrant at an earlier period of the history of our High Schools, **
lerable it turned out to be a failure ; but the situation is now different. Latin is
unless not valued so highly as it used to be : and, if the system of. payment by
at this results were judiciously applied to the Public School, I am inclined to-

re and think that an impetus would be given to the Public School that would
. | prévent its degredation in cities anoc} f;:rgc towns and be benefi
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make out there has been little or no diminution in the number of High
School entrants this last year ; and I am inclined to believe that in the
great majority of schools the new scheme will produce no material change
in the present system of transference.

2.—FINANCIAL AspecT,—It seems to me unfair that the strong and
well-supported High Schools with large staffs of teachers and every inter-
nal facility for ensuring success, should compete for a share of the same
grant with their weaker rivals. Justice to both demands that they should
be placed on a different footing.” The work in the lower grades must, on
the whole, be lower than, thou:h equally important with that in the
higher ; and in the long run, if the principle of payment by results be
justly carried out, the small school cannot possibly hold its own with the
larger. What can a school with two masters do in competition with a
well organized and efficient school with six or eight, where there is a
‘proper division of labour ? For my part I feel sure that in the course of
a short time the $14,600, or one-fifth of the whole grant, which is to be
distributed on the basis of the ‘“Intermediate” examination, will be divided

" amongst a very few schools, in addition to their share of the rest of the legisla-
tive apportionment. It can hardly, in the nature of things, be otherwise.
Ever at the last “‘Intermediate” seven of the 112 High Schools succeeded
in carrying off almost one-half of the grants. The large, well inanned and
well equipped school must win in the end. Besides it will not pay the
small ones to incur the expense of the examination for the sake of a pos-
sible $30 or $40 extra ; and the glory that accrues from passing one or
two candidates will be thought so inconsiderable as to be hardly worth
the effort. In fact the inducement is so slight that, after this, many will
fall out of the competition altogether. If the Inspectors try to make up
for this out of that $10,000, the schools that have done well at the “Inter-
mediate” must lose the proportion of it they are entitled to, and the
examination itself be admittedly only a delusion and a snare.

So that, apparently, the scheme that was intended to diminish the
resources of the larger schools, will fall short of its accomplishment in a
number of instances at any rate, and will strengthen somewhat the smallest
schools, but mainly at the expense of those of medium size.

The question then suggests itself whether it would not be to the interest
of all classes to separate some of the larger schools from the rest and place
them on a different basis, or allow them to compete amongst themselves
for Government aid. o

3.—Increasing cost of managing the details of the system. !

1 do not refer to this through any desire to find fault with wise expen-
diture for educational purposes ; but the increase has of late years been
so rapid, that it is well tor usto consider itin connection with the improve-
ments itis said to have produced. The following calculation will, I believe,
be found to be below the mark. (It includes Local and Governmental
expenditure) :— :
High School INSPECtion... «ovevrernnnnnrees SER e S

. Entrance Examinations... ..ooeeecurareeees B 3,200

. Intermediate Examinations. ... ..o corecnaeenennererrionnensatt 4,000
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Of this the only item in 1870 was High School Inspection, $2,000. By
reference to Dr. Ryerson's Report I find the expenditure for masters'
salaries from 1870 to 1874 to have increased 75 per cent., the total expen-
diture for the same period, including an unusually large sum for building
purposes, about 100 per cent.,, whereas the expenses I have detailed above
have increased from 1870 to 1876 between five and six hundred per cent.
I may also add that the legislative grant for masters' salaries in 1876 is
about 33 per cent. more than in 1870. No one will for a moment doubt
but th«t many improvements—in fact as many as could fairly have been
expected—have been produced by the introduction of a uniform entrance
examination ; but whether the largely increased inspectoral power has
effected all the benefitsanticipated by the gentlemen whose advocacy brought
the additions about, is a question which, fortunately for me, these officials
have answered themselves.

We now have a supplementary test to the tune of 4,000 a year, and
whether the results oFthe Intermediate will justify the expenditure for
this purpose, is a subject about which, to put it mildly, there is some
difference of opinion.

4.—The system of payment, according to the results of an examination
held at a certain time, tendsto throw the whole responsibility on the
masters. :

There is little inducement for the pupil to exert himself, and, if he fail
once, he will be chary of risking defeat a second time, when he can derive
no personal benefit from success.

The desire to bring honor on himself and the school he attends may
prove a strong inducement with some candidates; but many of the pupils
who would naturally be expected to pass this examination, will not be
influenced by this incentive when it conflicts with their own interests or
the designs of their friends. Failure on the Algebra paper, for instance,
will have a chilling effect on the enthusiasm of the boy whose young heart
has been all aglow with a noble ambition to distinguish himself and’ bring
credit on his teacher. It will be difficult for the pupil under such circum-
stances to appreciate the value of the arguments with which his indifference
will be met. -

Besides, the Intermediate lacks some of the elements that give impor-
tance tothe ordinary schoolboy's previous examinations. He is anxious to
pass the Entrance Examination, because it means transference from the
Public School to the High School. His relations, as well as himself, value
the certificate mainly for the material advantage it brings.

The '* Intermediate,” however, comes on at a period when the great
majority have made up their minds to leave school for business or some
other occupation, or when the student who intends to teach or join one of
the learned professions is getting ready for his examination. What
inducement will many of these have to change their course of study or
delay their preparation to suit the convenience of the teacher? Or why
should the ordinary student whose services may be required at home
before the end of the half-year remain to obtain possession of what, in_his
case, will be a valueless piece of paper ? In the very few schools where

it will be possible to maintain a well organized upper . which wilt
form te part of the institution, the pupil may regard pass-
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ing the examination as real promotion, particularly if the teacher apply
moral suasion in the form of keeping him in the preparatory classes until
he pass. That it will be possible to carry this out in any school, as we do
in the case of the Entrance Examination, I greatly doubt, and of the
injustice of such a course I am fully convinced. What particular privileges
is the solitary individual to possess who lately passed at each of the thir-
teen High Schools ? How is the master to magnify the achievement of
the pupil whom the Central Committee delighteth to honour ? It will be
difficult to the teacher to make his fellow pupils realize that he has acquir-
ed any access of dignity.

Unfortunately the great desire on the part of pupils who have
examinations to pass is to get through as soon as possible; and
it would never do for a master to keep his pupil back because he failed
to obtain 40 per cent. in geography, for instance—a subject not required
for his special examination. In fact, the teacher will be perpetually on
the horns of a dilemma. He must either do injustice to his pupil, by
interference with his course of study, and so likely drive him away, or do
injustice to his employers, by conniving at a loss of Government aid, not
to speak of the injury he will himself sustain. The trouble arises from the
fact, that while the strongest possible inddcement is held out to the master
to prepare candidates for the “Intermediate,” there is in a great many
instances no reason why the pupil should attach any significance to it. I
unhesitatingly assert that a gross wrong is being'done tosthe matter—one
which will make itself felt with still greater weight when the novelty of
the recent examination has worn off.

There can be no justification in placing the teacher at the mercy of
the pupils and their friends. I could mention several instances that have
come to my knowledge lately ; but no doubt your own observations will
have shown you that difficulties of this nature will not be so exceptional as
may be imagined. When the results of the “'Intermediate’” are published
in the Toronto dailies, extenuating circumstances can have no effect on
the public when they agree upon a verdict without a knowledge of the
facts. No doubt a great deal will depend on what determines, to a great
extent, the success of every teacher—the entent cordiale between himself
and his pupils—but if this do not exist, the responsibility for its absence
will be generally thrown on the master.

To obviate this difficulty, if the present system be maintained, and no
change take place in the standard of the examination, I would propose a
plan which will utilize the scheme and justify, to some extent, its existence.
Most of you who have read Mr. Matthew Arnold's “*Schools and Universi-
ties of the Continent' will remember that he refers to an examination
which the German student passes before proceeding to the University—

‘the leaving examination.” Such an examination I should like to see this
become, only more extensive in its operation. Our “‘Intgrmediate” should
effect four classes of students: (1) The ordinary pupil ; (2{ The young
man who is preparing for the University ; or, (3) for .a preliminary pro-

fessional examination ; or, (4) the young man or woman who, having
‘taught the required time on a third-class certificate, desires to obtain a
geaandis L ‘ J : DR
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(1.) In the case of the ordinary pupil this examination might take
the place of the Oxford and Cambridge local examinations, to which,
judging from the papers I have seen, it is about equal in difficulty.
It should be acknowledged as such by our National University, which we
regard as the proper source of educational honor so far as our High
Schools are concerned. In this way the examination. would acquire a
value and significance it does not now, and never can, possess. The ac--
quisition of such an act of competency, bearing the stamp of our highest
educational insitution, would be a legitimate object of ambition for every
High School pupil, and would give an impetus to education where it is
mainly needed. 3

(2.) If it were recognised as part of the junior matriculation exam-
ination, the University would be brought more immediately into contact
with our school system, and benefits would accrue to both which it is
unnecessary to enumerate.

(3:) If the “Intermediate” certificate were accepted as the preliminary
examination for the learned professions, not only expense would be saved
to the' country, but the educational results to those directly concerned
would be far from inconsiderable. 7

.) When, according to the High School Inspectors, the *Interme-
diate"” is equal to the examination for second-class certificates, there should
be no objection offered to examine candidates for Public School certificates
of qualification on the same papers as our pupils.‘_\

Of course in all these cases modification would be made by experience,
or to suit the actual requirements of particular professions ; but some
such adaptation of the system would, I believe, greatly advance the interest of
education generally, and immeasurably relieve the master, whose respon-
sibility will be great enough even under these circumstances.

Ladies’ Colleges, denominational institutions and private schools in
general have at present no means of testing the attainments of the- great
bulk of their pupils ; so that the exact condition of thes# establishments
is a matter of pure conjecture. This examination might be arranged so as
to extend to them also, and the State would thus afford them a reliable
means of testing the educational force of these schools. That this course
would be productive of good to the institutions themselves I have no doubt ;
while, by making it an object for them to avail themselves of the privilege,
the State would indirectly control their course of study, and bring about
that homogeneity of culture which is essential in elementary education at
any rate. When I read of the praiseworthy efforts that are being made to
promote the higher education of women, I cannot help thinking that no real
progress can be made so long as the elementary training of the majority of
those who do not attend our National Schools is so lamentably defective.

V.—Increasing tendency to determine results by means of written
examinations.

These tests have, within the last few years, become so prominent a
feature in our educational system, that it is of the utmost importance to
determine what influence they will have on High School education,

- There is a kind of written examination to which, if judiciously con-
ducted there can be no possible objection. When the téacher examines
is pupils in work he has gone over in'the class, he is using

i
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an educative instrument of inestimable value, There is no surer method
of detecting imperfections in knowledge ; and the pupil is taught judgment
and self-reliance, and acquires habits of accuracy in thought and expres-
sion. The teacher uses the written test as a means. The character of
his teaching is not determined by the examination ; but the class work
determines what the written examination will be.

1t is highly objectionable, however, I believe, that the questions set
by any Board of Examiners should be the teacher's guide in the school-
room. It is, unfortunately, a fact that with both pupils and master,
education is often turned into preparation for an examination, and what
both aim at is not how to gain knowledge and intellectual power, but what
will pay at the examination.

A few moments consideration will show you" to what extent the
master and pupil are now under this influence.

The High School entrant has to pass a written examination for which
for some time at least he is prepared by the Public Schoolmaster. When he
enters the High School the teacher there will have the «Intermediate” in
view, and the pupil's education will be influenced more or less by it ; and
when he has successfully undergone the «Intermediate,” if intended for
the University, a profession or teaching, the written examination again
jooms in view. As for the master, his life will be one never ending grind,
from the beginning of one half-year to the end of the other—examinations
every way he turns.

The great question, however, for us to consider is—Does all this tend
to promote education ? With your permission 1 shall point out briefly
what seem to be prominent objections to applying the written examination
to determine the efficiency of a school, and we shall then be able to appre-
ciate the gravity of the position.

When the pupil is preparing for an examination, he is led to acquire
knowledge not on account of its own value, but for the sake of passing.
He is in somewhat the same position as the man who marries a woman
for her money. It is possible that affection may follow ; but the chances
are against such a result, and the principle is universally admitted to be a
bad one. The knowledge we obtain in preparing for an examiuation is
valueless as mental culture compared with that pursued for its own sake.
When we are anxious to master a subject, we devote ourselves to earnest
investigation and consider it i all its bearings, and are not satisfied un-
til we have made it our own. Itis to be feared, however, that the candi-
date at an examination is more influenced by the desire to appear to J)os-
sess knowledge, than to have that living acquaintance with it which alone
can confer intellectual power. It is not the man-who has excelled in

ssing brilliant written examinations that distinguishes himself in after
{Ji?e. and benefits most his fellow man.

Besides, the compulsory examination acts on a upil's fears, not on his
hopes. If he fails, he considers himself disgraced, and the little know-
ledge he has * crammed” for the occasion will certainly not be regarded
‘with the feelingsthat should pervade the heart of every lover of the muses.
1t would not be difficult to estimate the ‘amount of culture ‘ :
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such a process. In teaching, the theory is that we should win our pupils
to the love of knowledge by kindling a noble enthusiasm in their breasts ;
the practice will be in too many cases to hold up before their eyes the
fear of failure, So that they are forced to regarcrknowledge not as the
lover does his mistress, but as a slave does an unreasonable and tyranni-
cal master,

Every genuine teacher knows that the theory is correct, and no educa-
tional vageries will succeed in driving out of the hearts of many of us the
earnest desire todo our duty faithfully ; but it is so hard to always scare up
the enthusiasm for over the forty per cent. in each of the thirteen subjects,
and “ cramming" is such an easy process and pays so well |

Again, does any one require to be told that there is no knowledge so
easily forgotten as that we stuff ourselves with to pass an examination ?
Illustration is unnecessary.,

It is well for us then to consider whether this is the kind of thing that
should be systematically encouraged by our national system of education.

*In Austria, the country of examinations,” says the French Commis-
sioner'' there is no intellectual work.”

*The paramount aim in Prussia,” writes the English Commissioner, * is
to encourage a love of study aud science for their own sakes : and the Pro-
fessors are constantly warning their pupils against Brodstudien—studies,
pursusd with a view to examinations and posts.”

In Ontario, we say at one moment, ** Education, pure and simple, is
to be aimed at above all things,” and at the next we dangle before the
eyes of the men who have the intellectual future of our Province in their
hands the greatest incentive we can devise to render them recreant to
their trust.
~ It cannot be maintained, either, that written examinations produce
habits of application. Most candidates take it easy until a month or so
before the examination, and, when the spasmodic efiort is over, relapse
into lethargy.

The strongest atgument of all against the present tendency, is forcibly
brought out in the words of the Rev. Mr. Pattison, who, speaking of
University examinations, says:—* The paralysis of intellectual action
produced by compulsory examination is not’more remarkable than its
effect in depressing moral energy. For, as eXaminations have multiplied
on the unhappy pass-man, the help afforded him to pass them has been
increased in proportion. He has to lean more and more on his tutor, and
do less and less for himself. The tutors do indeed work; they drudge.
For they aim at taking upon themselves the whole strain of the effort.
It is a point of honor with them to get their pupils through. The examin-
ations have destroyed teaching, which may be said to be a lost art among
us."’

I should like to hear Mr. Pattison’s opinion of the present tendencies in
our High School system,

Such being the general tendencies of written examinations in the case
of young men, even when the spring that moves the teacher is ambite

N

ion or honor, there are two exceptional points in our case which. I shall
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1. The ages of the pupils affected by the * Intermediate” Examination
are supposed to range from 12 to 16 or 17—in other words, students are
to be subjected to the various influences of this mode of determining re-
cults at the time of life when the reflective powers should be trained and
developed.

2. A very lasge inducement is held out to the teacher to prepare his
pupils for the Intermediate,” in the shape of an annual grant 0! $60 per
unit.

1 think you will agree with me that it is unfair to the man, and bad
policy on the part of those in authority, to make it his interest to pursue
some other object than the real efficiency of his school. It should not be
wondered at, nor can he be greatly blamed, if he sometimes sacrifice his
duty. In this connection it is only necessary to remind you of the form
taken by the revival of learning when the legislative apportionment was
based on the average attendancein classics. I think that if we could
only procure reliable statistics, it would be found that in the matter of
morality our profession ranks as high as any other; but you know the
old and sacred saying, —'* Lead us notinto temptation.” I need not waste
time shewing you why in the eyes of the master and the public this part
of the scheme is the important one, 1 am not one of those who believe
that $10,000 in the Inspectors hands is going to cure all the defects of this
system, and the short comings of the masters and trustees of 112 High
Schools. »

You may reduce the evils of the system by great care in the perpara-
tion of questions. In mathematics, the objection is not so strong ; but in
some of the other subjects of examination the supply of questions that
cannot be answered on ‘‘cram” seems to be limited. - Why ! it was only
the other day that I saw in an educational journal the advice given to
candidates to procure full sets of past examination papers, and the remark
was made that if, having worked these through, the candidate failed, he
had himself to blame. This I regard, when applied to, the boys and girls
of our schools, as vicious in principle and subversive of real education.
The evil tendencies are just'as great when the pupil knows the style of
the quéstions as if he knew the questions themselves. There are no Ex-
amining Boards in the Province who can so vary their questions as to en-
able us to avoid this rock. I think it highly “desirable that examiners
should be frequently changed. “ In the matter of the ' Intermediate,” it
would be advisable that the Inspectors should have something to say in
the matter, but it is not in the interests of education that our examinations
should run in agroove, even if it be a broad one.

1f our education is to be what it should be, there must be more than mere
working towards examinations. To pass written examinations is not the
schoolboy's chief end, and the teacher has a nobler duty to perform than

than the mere drudgery of a never ending grind,

There seems to have sprung up in these days a species of men yith

. whom * examination” is king, and * Cram” is prophet. It ‘has
said that " cramming’—-that is, filling the mind fwith undigested
* knowledge—is better than nothing. I do not believe the doctrine. .- 3
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5

A large assortment of facts is useful to any man, and professional edu-
cation is largely of that nature; but in the school-room, cram has no
place. The mental constitution of the boy who is perpetually subjected to
this process is injured in the same way as the man injures his body who
eats too fast or too much and sows the seeds of dyspepsia.

As a writer I onge read says:—' The teacher's duty is not to impart
information, but to teach children how tq value, gain, and use informa-
tion for themselves. The mind may be trained so that all his life long the
boy can gain lore with ease and rapidity. We do not make good hunts-
men by providing them with game at the outset, but by showing them how
to hunt and handle their weapons. If in practising we can bring down
game, it is well, but, in all the preparatory course, the main subject is
practice, not prey."

I had intended to discuss the absence of any incentive to attach due
importance to physical culture —to draw attention to the fact that if this
branch of education be ignored, we shall have little chance in future of a
“ mens sana in corporesanc.”” ~The premium now set on forcing the bright

and indolent one, also demands our inten-

to consider the prospect, if matters remain

more extensive development of the private

ave exceeded the limit I had set for myself,

ind I fear I have already overtaxed your stock of patience, No doubt I

1 ave said a good deal many of you will oppose. ' I should feel that I have

imperfectly performed my task if I had-not ; but I am sure you will all

join with me in wishing “a speedy haven of rest for our High School
tystem.”

DR. HAANEL'S ADDRESS.

‘Recent advances in science justify the generalization that the phen-
omena of the material universe are interpretable in terms of motion.
But if motion constitutes the essence of a phenomenon, evidently this mo-
tion must inhere in something, and this something must be so constituted
as to render possible all kinds of motion which are offered in explanation
of the various phenomena. The constitution of matter becomes thus
fundamental problem, upon the solution of which the superstructure o?
the so called ghysical Sciences rest. The importance which attaches t#
this subject—the constitution of matter,—and the profound interest which
it awakens in all thinking minds, have led me to hope that it might not
prove an inappropriate and unacceptable topic for a Jlecture before
this convention, I have thought it undesirable to Ppopularize the subject.
altogether, not so much because of Faraday's saying that “‘an instru‘,ctivé

s

lecture is not popular, and a popular lecture is not instructive”, but more
cause it is to be delivered chiefly before teachers, 1 crave, thereft
' indulgence, if the subject should demand more
of its treatment mani-‘mmyw'
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The first experience we make in connection with matter, which seems
to afford us a clue to its structure, is that of its divisibility. No body is
known to exist, which may not by the application of proper means be
divided into parts. Let us cite an experimant in this direction, and see if
we can learn anything from it which can aid us_in our inquiry into the
structure of matter. We take a piece of the polishing plate of Bilin—a
stroke of the hammer will shatter it into fragments. We may continue
the same operation with each successive smaller fragment until ‘our ham-
mer proves too coarse an instrameut for finer division, We select two or
three of the minutest particles thus obtained, and grind them in an
achate-mortar until all grittiness has disappeared and the resulting
powder has become impalpable. If now we examine this powder under a
microscope, even a low power reveals it to be composed of particles of dif-
ferent degrees of fineness and of various shapes not differing in any respect
from the original substance except in volume. By employing a higher
power the appearance of these little grains becomes greatly altered. Each
minute grain is seen to be composed of a great number of very regularly
shaped little bodies, most of them perfect, some, however, broken. These
little bodies have beautiful, delicate grooves chiseled upon their surface,
and are recognized as i he graceful diatom melosira distans. It
would require 6720 of these little discs laid side by side to fill out a line one
inchin lenzth. A cubicinch of the polishing slate of Bilin, would consequently
contain in round numbers, 303 billions, 420 millions distinct discs of this:
diatom, and yet we feel confident, that, even if we could separate the original
rock into these individual discs, our division has but commenced! For
our magnifying power detected among the discs composing each little
grain of our inpalpable powder, some which had been fracturedtand
fractured into very irregular pieces.  However minute in size and regular
in form, these discs, then, cannot represent the smallest particles into
which the polishing slate of Bilin  may be divided; on the contrary each
disc is apparently as divisible as the whole rock, and we see no reason,
why, had we the proper means, we might not continue the process of divi-
sion in the case of each diatom into particles beyond even the range of
Micréscopic power. From this experiment, which may be taken as
typical, we con lude that our effort in dividing the slate has been limited
only by the imierfect means at our command, and that each successive
degree of subdivision attained by mechanical means furnished particles
not differing in properties from the original substance.

Is matter then infinitely divisible? Our experiment seems to indicate
such a conclusion. Or do we in our effort of division finally arrive at
particles which can no longer be divided ?  Clearly we make these two
assumptions, Our conception of the constitution of matter will depend
upon, which of these two assumptions we accept. 1f we accept  the
former, that matter, is divisible without limit, then each part struck
from the wholé is only part of the whole, and no discrete particles can be
assumed as existing in matter. Matter then fills the space it occupies
continuously without a break. Of course this view of matter does not.e
clude the existence of pores or fissures, but no part can exist per s

mnected from matteg [::ther. for otherwise matter would be €0
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our ‘magination in realizing it. You have undoubtedly often admired
the fairy little glass baskets t“""f? out with such surprising rapidity
before the blowpipe of Bohemian gldss blowers. These frail ornaments
are formed from melted drops of glass, which partially rum into each
other before cooling. The spaces which are thus left between the limpid
drops give it much the appearance of wicker work. We have only to
imagine our little basket to be filled with melted drops of glass, adhering
to the sides of the basket and to each other in certain points cnly, to
realize the conception of ccntinuous substance. The space which™ the
glass jof this basket occupies it evidently fills continucusly, for no drcp
exists singly and discretely by itself, tut each drop is jeined by scme oint
of attachment to its neighbor, so that we may ccmmence with any little
drop whatever and proceed throughout the tasket and its centents aleng
the lines of juncture formed by the glass itself, withcut ever leaving the
glass to reach a next particle. ‘This concepticn does not, as you perceive,
exclude the existence of pores or fissures, for these are represented by the
spac?s left between the drops, and may be as continuous as the glass
itself.

If now, on the other hand, we grant a limit to the divisibility of matter,
then matter must be conceived of as composed of indivisible particles
which we may term atoms, the term signifying indivisible. These atoms
we are then to imagine as the building material by the aggregation of
which the substance is built up. To fit our former analogy to this con-
ception of matter, it is only necessary to cut the joining threads between
our little glass drops, and imagine them held together, not by the sub-

stance itself, but by immaterial dynamic bonds. Each drop will thus
exist discretely by itself, having no material connection whatever with any
other drops. This immaterial connection between the atoms renders this
conception of the constitution of matter perhaps more difficult than the
former, ** but mere difficulties of conception,” as Prof. Jevons remarks :
*‘must not in the least discredit a theory, which otherwise agrees with
fact.” Our choice between these two assumrptions will then evidently

depend upon the agreement or disagreement of either with the facts of
Natural Science. We shall conveniently consider some of the leading
facts of chemistry first to determine our  choice in accordance with this
criterion. .
If we place, as Morren has taught us; a globe filled with Sulphur
Dioxide—a transparent.colourless gas with a suffocating odour—in a dark
room, and pass a beam of sunlight through it, at first no change will be
observed, but presently a delicate faint blue will appear in the track of the
sunbeam within the globe, This tint grows deeper, passes into sky-blue,
gradually this fades to a whitish hue, and. finally a white cloud will be
observed floating within the globe.  If the globe be now opened and the
contents examined, it will be found that the suffocating odour so charac-
teristic of the Sulphur Dioxide has disappeared. 1In fact this gas has van-
ished, and its place has been supplied by two other substances—Sulphur
and Oxygen, the former floating in a state of minute division in the latter.
This Sulphur and Oxygen, which were evidently in a state of union be-
e experiment, may reasily be proven to 'be present in the weight

of '3;-‘:! the former to 32 of the latter. Reversing the experiment by -

t the cloud will at a certain temperature dis: '
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a lambent blue flash of - light, and upon opening the glass globe our
_ original Sulphur Dioxide will have made its re-appearance, every trace of
the Sulphur and Oxygen having vanished. These two experiments of
decompositio! inati d any number of times
without the i i i e contents of the
globd. Evidently 32 parts by weig 5 require exactly 32 parts
by.weight of Oxygen to form Sulphur Dioxide. This definite and invari-
able weight ratio existing between these elements in the formation of this
compound we should find confirmed by every analysis made of the
Sulphur Dioxide, whether we obtain it from an iron pyrites furnace of a
sulphuric acid factory, or from the throat of an active Vo . I may
wi&ou difficulty cause Oxygen to enter intocombination with Sulphur in a
higher weight ratio, namely, of 48 of the former, to 32 of the latter, to form
the definite compound Sulphur Trioxide. This compound contains exactly
one half as much more Oxygen, than the Sulphur Dioxide. But between
these two compounds no intermediate compound can be formed, i. &,
none which shall contain the Oxygen in a weight ratio of more than 32

but less than 48 to 32 of Sulphur. These quantitative relations existing
between elements to form definite compounds are inexplicable if we as-
sume matter to be continuous. Upon this supposition the whole experi-
ment is shrouded in mystery. Granting the possibility, that continuous
substances are capable of combining by interpenetration, the conception
of which is however exceedingly perplexing, we do not see why the Sul-
phur and Oxygen can only interpenetrate in such a definite weight ratio,
as 32: 32, and if Sulphur does take up more Oxygen, why only one
haif as much more. On the contrary it would seem, that all possible in-
termediate compounds should be capable of formation between any defi-
nite quantityof Sulphur and Oxygen, forming an infinite series of com-
pounds shading off imperceptibly in their properties from one to the
other.
1f, on the other hand, we assume that matter is composed of atoms,
which for the same element are exactly alike, and possess exactly the same
weight, but differ from those of another element in weight, the explana-
tion of these quantitative relations becomes easy and unconstrained,
The very operation taking place in chemical combination may beﬁowed
by the mind's eye. We see in the first place wherein chemical combina-
tion differs from purely mechanical mixture. In the mechanical mixture
of the cloud of Sulphur particles floating in the Oxygen of our experi-
i xist side by side with the atoms of
Sulphur or their aggregations, i i tween them to
prevent the characteristic roperties of one substance from being influ.

enced by the presence of the other. At the instant of combination a gen- -

eral rush of atoms takes place. Every Sulphur, atom seizes upon two
Oxygenatoms and remains finally united to them. 1f now we bear in mind
that the Sulphur and Oxygen atoms differ from each other in weight in
the ratio of 32:16, we readily see that the weight ratio in which these two

: elements combine must bk definite, and that it must be as 32:32, for 2
- atoms of Oxygen weighing together 32 have combined with one Sulphur
- atom which weighs 32 to form Sulphur Dioxide. It also follows at once,
cannot be divided, that if Sulphur combines with more

of -Oxygen, 4 must. combine with ;htoe;ndvgot;s! 2,
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of Oxygen to form Sulphur Trioxide. We may further explain what *

our
e of otherwise . would have been inexplicable—why in the act of combin-
. of ation of Sulphur with Oxygen a lambent blue flash of light was ob-
mes served. - The space existing between the Oxygen and Sulphur atoms pre-
the vious to combination, though exceedingly minute, is in comparison to the
arts actual size of the Sulphur and Oxygen atoms very great. The act of
yari- combination being completed in an immeasurably short period of time,
this ¢ the Oxygen and Sulphur atoms rushing together to engage in the melée
the: acquire a very great velocity. The shock which they sustain in meeting
of a is correspondingly severe, causing them to tremble in each other’s grasp.
may It is this tremor which, imparted to the universal elastic ether, is just
in a capable of throwing it into undulations corresponding to the blue light
form we witnessed. /
actly Another and very striking argument in favor of the atomic constitu-
ween tion of matter may be derived from a consideration of a certain class of
i e, organic compounds, the metamerides. This interesting class of bodies,
an 32 although possessing identically the same composition, differ in their phy-
sting sical properties, and furnish, if treated under exactly the same conditions
/e, as- with the same reagent, entirely aifferent products of decomposition.
cperi- Thus in the two metamcrides valerate of methyl and butyrate of ethyl
Juous 72 parts by weight of Carbon are combined in each case with 12 parts
ption by weight of Hydrogen and 32 parts by weight of Oxygen. If these
> Sul- two compounds be treated with potassium hydroxide decomposition
ratio, takes place in each case. The one compound furnishing as products of
ly one the reaction potassium valerate and woodspirit, the other potassium .
ble in- butyrate and alcohol. How two compounds of exactly the same com posi- ~
y defi- tion, and treated in exactly the same manner,jcan furnish entirely different
" com- products of decomposition, is absolutely incomprehensible, unless we as:
o the sume that the products of decomposition into which they are capable of
being separated exist discretely in these compounds. But if so they
atoms, must exist spacially separated in each compound—an assumption of which
2 same the theory of the continuity of matter does not admit. We must relin:
plana- quish all hope of explaining this very singular fact, or admit the theory
rained, of the atomic constitution of matter. In accordance with this theory
Nowed the two metamerides would each contain six atoms of Carbon, twelve of
mbina- Hydrogen and two of Oxygen, grouped for eachcompound into differently
nixture constituted twin molecules, something like twin clusters of grapes. A
experi- cluster of grapes does not ripen its berries all at the same time, but if
yms of we pluck it at a certain season we shall find among its purple ripe berries,
hem to red ones half ripe and entirely green ones. = If, now, to help our imaginas
g influ tion, we let the purple berries tepresent the Carbon atoms, the red the
\agen- - Hydrogen atoms, and the green the Oxygen atoms, we may easily arrangea - .
on  two. . definite number and kind of berries, say 6 blue, 12 red, and 2 green intoa

n mind twin cluster representing our valerate of methyl molecule, so that one
branch shall contain 4 blue, g red, and 2 green, berries, and the other
branch 1 blue, and 3 red berries.. For our butyrate of ethyl, twin: cluster
we may arrange exactly the same number and kind of berries in a_differs
ent manner, so that one branch may contain 4 blue, 7 red, and 2 green
berries; and the other branch, 2 blue and 5 red berries. = Decomposition
of each compound may now be likened, if we think only of one molecule; to
. the separation of the connecting sten of its respective twin cluster. of
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ry atoms. This separation in the case of the 2 compoundsresultsin 4 differ-
ent single clusters, which correspond to the 4 difierent products of decom-
position. g
Convinced of the truth of the atomic constitution of matter, Liebig
gnd Dumas sought to find an explanation of the properties of organic
compounds in the structure of their molecules, Their brilliant imagi-
nation magnified these invisible molecules till they became real systems
of atomic groups, which under the play of chemical affinity were made to
marshal themselves into varying patterns of marvellous beauty and sym-
metry. Who has not beguiled in wondering amazement some of his
leisure hours by looking at the beautiful forms presented by the arrange-
ment of the colored bits of glass in a Kaleidoscope. Each turn of the
tube presented a feast for the eye, in the new and unexpected form of
beauty called forth as if by magic. Sometimes falling into patterns so
unstable, that the slightest touch would break up their structure and
result in a new arrangement. Sometimes clogging in forms so compactly
grouped, that it required a vigorous shake of the tube to furnish a new
pattern, In like manner we may assume the atoms to arrange them-
selves like the bits of glass in the Kaleidoscope into stable and unstable
molecular structures. We may see in the unstable molecule of chloride
of nitrogen, the cause of its ready decomposition with the slightest pres-
sure while the resistance offered to decomposition by silicon dioxide is
accounted for by the stable equilibrium of its molecular structure.  The
contemplation in this matter, of these dynamic systems of atom-clusters,
afforded suggestions for experiment, and led to the many brilliant discover-
jes for which Liebig and Dumas are so justly renowned. One of the
grandest results of this method was the enunciation by Dumas of the
theoty of Substitution, He questioned whether it might not be possible
to remiove from a complex molecular edifice some of the capstones and
replace them by others without destroying the stability of the structure,
whether in a compound consisting of Carbon and Hydrogen atoms com-
plexly arranged, some of the Hydrogen atoms might not be replaced by
Chlorine. He soon had the satisfaction of answering this query affirma-
tively by experiment. From purely speculative reasonings based: upon
the atomic theory Dumas was thus led to the enunciation of a theory,
the fruitfulness of which we are as yet. unable to estimate, for the impulse
it has given to experimental investigation will long be felt. ~The exten-
sion of the theory of radicals to organic compounds and the enunciation
by Laurent of the theory of types, as brilliantly generalized by Gerhardt,
followed in rapid succession.  This chain of theories based upon the as-
sumption of the atomic constitution of matter has not alone enriched us
with the discoveries of new and valuable compounds, but has furnished us
with what is so essential in exact science—with a rational and natural
classification of the ever increasing number of Carbon compounds. :
‘We may now regard our choice between the two assumptions with
which we started as sufficiently determined in favor of the existence of
atoms, although an important argument in support of the atomic consti-
tution of matter derivable from the specific heat of the elements has been
omitted. A constitution of matter, however, whi¢h would make an infi-
 pite series of compotinds. between any 2 elementm ot incon-
ceiv h such a constitution of matter '
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have emerged out of the swaddling cloths of alchemy. Discovery would
have been left to pure chance, and the mind of man would have in vain per-
plexed itself to wring from nature her sscrets and render her forces his
servants. The very fact, however, that matter has been so constituted,
that in its combinations it is obedient to a few laws of exceeding simplicity,
which furnish a lamp to the feet of the investigator in his search after new
discoveries by enabling him to forecast them, is unmistakable evidence of
purpose, and points undeniably to an intelligent First Cause,

Atoms, then, are the indivisible parts of elements. From the combination
of atoms of the different elements molecules result. A compound is made
up of such molecules—its constitution is molecular. We shall presently
see, that from certain chemical considerations we shzll be obliged to as-
sume a molecular constitution also for the elements when in a free state }
that Oxygen, for instance, does not consist of single atoms at equal dis-
tances from each other, but groups of atoms. The difference between a
molecule of an element and a molecule of a compound will then consist in
the fact, that the molecule of an element is composed of atoms of the
same kind, while the molecule of a compound is an aggregation of atoms of
different kinds. Arguments for the molecular structure of elements are
derived from their bshaviour when being set free from chemical combina-
tion. At the instant, namely, of liberation, they are known to possess a
greater chemical activity than when in their ordinary free state. This
active state of elements has very appropriately been termed the ** nascent "'
state, to indicate that the activity is a result of the liberation.. Thus
Hydrogen and Sulphur in the nascent state eater with great activity into
combination, forming Sulphuretted Hydrogen, while in the free state the
combination takes place only with great difficultly and at a great eleva-
tion of temperature. This singular difference of activity between the
elements in the free and nascent state has been explicable so far only on the
supposition, that elements in the free and isolated state possess molecular ]
structure. Thus Hydrogen, for instance, when in the free state may bi
supposed to exist of twin atoms, the bond which unites them is ehemical
affinity, which can not be regarded as inactive between the atoms of even
the same elements. Their combining tendencies would by such union be
partially satisfied, and hence it is quite clear that such molecules would :
manifest feebler tendencies to enter into new combinations, tha# if the
atoms existed singly with their combining tendencies unengaged. In the
nascent state, the atoms evolved from a combination exist singly for an
instant, and enter, if no atoms of another element are present with which
they can unite, into combination with each other., :

This view of the molecular constitution of elements is further supported
by the fact, that elements are capable of existing in allotropic modil{)cations
in which the sume elementary body possesses entirely different properties
Thus Oxygen in one modification is without odour and comparatively in.
active, in the other, as Ozone, it possesses a strong penetrating odour and
is intensely active, and yet both are Oxygen and only that. We cannot
possibly account for this difference in the properties of the same element,
Uiitess we assume that the allotropic modigca.tion of an element depends
upon a special groagmg of its atoms.  This assumption gains confirma.

le fact, that when Oxygen is converted into Ozone
, 50 that 3 yols, of Oxygen condense to 2 3
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At the moment when one modification passes into the other, as when
Ozone is converted into Oxygen, heat is evolved. This is what we should
expect if the allotropic modifications depended uporn special groupingsof
atoms, for in the act of rearrangement a clashing of atoms and henceinternal
commotion, must result. 1f we conceive 6 atoms of Oxygen arranged in 3
molecules of 2 atoms each to constitute common Oxygen 2 molecules of 3
atoms each may represent Ozone, In the act of conversion of Ozone into
Oxygen one atom of each of its molecules is expelled, the 2 expelled
atoms unite in a molecule, furnishing 3 molecules of 2 atoms each of com-
mon Oxygen. - The clashing of the 2 expelled atoms in the act of union
represents the heat given out in the conversion. -

From these 2 lines of argument we conclude, that atoms never exist
single or isolated except in the nascent state, but that in each element the
atoms are combined to ferm molecules, which are indivisible by mechanical
means. The constitution, then, of all bodies, whether elementary or com-
pound, is molecular. Returning now to our atoms it will be remembered,
that chemical considerations have led to the conclusion that for each
element the atoms are absolutely alike in specific.-weight and other prol;er-
ties, but that for different elements they differ in these respects, he
farther question now arises, how may I account for the difterence in pro-
perties between the atoms of the difterent elements. What, for instance,
constitutes the difference in properties between an Oxygen and Chlorine

_ atom? Why isit, that the Hydrogen atom has a spec. grav. 16 times
Jess than that of an Oxygen atom ? If we accept the old notion of atoms,
that they are exceedingly minute hard particles, filling the space each occu-
pies continuously with its matter, we might assume with Dalton that an Oxy-
gen atom is 16 times larger than a Hydrogen atom, and thus explain by
difference in size of the atoms of the different elements, the difference in their
ascertained spec. grav. The fact, however, that all gases expand equally
for equal increments of heat, pressure being the same, and diminish in
volume equally for equal increments of pressure, temperature being the
same, led Avogadro as early as 1811 to the great generalization, that equal
volumes of gases at equal temperatures and pressures contain the same
number of molecules. This generalization is now universally accepted
and lies at the foundation of our modern chemistry. Assuming the mole-
cular structure of gaseous elements to be the same, we may state the law
of Avogadro in the following modified form : For the same temg:‘ature and
pressure, elements in the gaseous state contain the same num of atoms.
In accordance with this law it follows, that to account for the difference
in spec. grav. between Oxygen and Hydrogen, for example, by the size of
their atoms, we should farther have to assume, that in a pint of Oxygen
g{as the atoms are packed 16 times closer together than the atoms of

ydrogen in the same volume measured at the same temperature and
ressure, In accordance with this view we may make the general state-
ment, that for different elementary gases measured at the same tempera-
~ ture and pressure the distance between their molecules depends upon the
size of their atoms.  This would undoubtedly explain the difterence in
the atomic weights of the elements, and without speculating any ]
_we might rest satisfied with the statement of Dalton, that any
: meentheoleuu:?dhqd
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not rest with this conclusion of Dalton's, and many bent their energies to
discover methods for determining experimentally the relative size of the
atoms of the difierent elements, but it is to the extensive labours of
Schroeder and Kopp especially that we owe any advances made in this
direction. Assuming the solid condition of each element at equal tem-
perature and pressure to be of the same molecular structure, these emin-
ent chemists have succeeded in showing, that many of the elementary
bodies may be arranged in groups, each group consisting of members in
which the solid atomic volume is identical. Thus chromium, cobalt, cop-
per, iron, nickel, and manganese have the same atomic volume, which dif-
fers only from that of another group. This has naturally created a very
strong probability in favor of the equality in the size of the atoms of these
elements against Dalton's assumption to the contrary. SelectingOsmium
and zinc out of another group for which Kopp has proven an equality of
solid atomic volume, it will be very probable, that an atom of Osmium is
of the same size as an atom of Zinc; yet I may ask the question, how am I
then to account for the difference between the atomic weight of these ele-
ments? The only reason I can assign for the difference between the spec.
grav. of bodies is, that for equal volumes they contain unequal quantities
of matter. But if an Osmium atom occupies as much space as a zinc
atom, and the space occupied by each is continuously filled with its mat-
ter, I cannot see how equal spaces may contain in the one case 3 times as
much continuous matter as in the other, This difficulty may be over-
come if we abandon the old conception of the continuity of the atom al-
together and conceive of an atom as itself a compound. Such an as-
sumption is farther justified by the fact, that elementary bodies in their
properties do not so fundamentally differ from bodies which are known
to be compound as to exclude the belief of a certain complexity in the
nature of these atoms. The element Oxygen. dées not difter more funda-
mentally in its properties from the element Chlorine, than this last dif-
fers from Cyanogen or Carbon Dioxide, which are known to be com unds,
We may then assume an atom to be a compound ot particles-of the same
size, weight and form, united in numbers corresponding for each element
to its combining weight, and held together in stable systems by dynamic
bonds, which have resisted all efforts of decomposition.  These particles
of which elementary atoms are conceived as composed, have been var-
iously termed atomettes, elements, and physical atoms. These terms have
already significations attached to them other than to the one here needed,
and to avoid confusion we shall call these last particles of which all
atoms are composed w/timates. Matter from this point of view is ail of
the same kind, consisting of ultimates, which are pertectly identical.
These combined in definite numbers corresponding to the different atomic
weights constitute the atoms of the various elements. Whatever number
of ultimates we conceive of as united to form our atom of Hydrogen our
atom of Oxygen will contain 16 times that number, Nitrogen J4 times
that number, and so on, 'We can now explain without any difficulty how
atoms of the difterent elements having the same. size may contain differ-
ent quantites of matter, for we may readily conceive, that, in the Osmium
atom, which contains 3 times the quantity of matter that is contained in

_azinc atom, the ultimates are packed 3 times closer than in the zinc
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atom. We have here a consistent explanation for the difference [in the

_atomic weights of the elements, any other differences in the properties of
the various elements, we may with this view of matter conceive as de-
pending not, as. so vaguely expressed by Dalton, upon_the inherent differ-
ences in the nature of atoms, but more consistently with the generalization
that phenomena are interpretable by motion, depending upon the nature
of the motions set up in the atoms.

This theory has been developed in explanation of chemié¢al phenomena
in a remarkable work entitled “Elements of the Economy of Nature” by
Dr. Macvicar. In this work figurative representations of the atoms of the
various elements are even attempted, and from their inspection the author
has been led to predict the possibility of the resolution of some of the
elements into simpler bodies. We know, as yet, too little of atoms tohave
much confidence in thesefigurative representations. Future investigations
may indeed reveal their nature and permit of their dynamic formulation,
but at present we shall have to rest with the conclusion that atoms are
compounds, without attempting to form a definite idea of their special
configuration. . © ‘

These ultimates, however minute, must be conceived of as extended,
and consequently must have size and form ; for, if matter i its ultimate
analysis is resolved, as Bayma in his molecular physics maintains, into
material points, having locaticn but not extension, it will be difficult to
see how, by the aggregation of any humber of such unextended points, ex-
tended bodies result. Extension, as our first experiences tell us, is a

. primary property of matter, that property in virtue of which it occupies
space. To deny it this property, is to do away with matter altogether,
and it is perfectly absurd to talk about material points, having location
but nct extension. Boscovich in his famous mechanical theory Wore
consistently denies the existence of matter altogether, and assumes, instead

of material points, centers of force which by their interaction give rise to.

the yarious phenomena we witness. _* But no arrangement of centers of
force, however complicated,” as Clerk Maxwell very pertinently re-
marks, * can account for the fact, that a body requires a certain force to
produce in it a certain change of motion, which fact we express by saying,
that the body has a certain measurable mass. No part of their mass can
be due to the existence of the supposed centers of force.” Berthelot, the
eminent French philosopher, maintained, that the atoms of the elements
are composed of the same matter, distinguished only by the nature of the
motions set up in them; and Henry St. Claire Deville after him, declared
« that when bodies deemed to be simple combine with one another, they
vanish, they are individually annihilated. For instance
maintains, thatin “Sulphate of Copper”, there is neither Sulphur nor
Oxygen, nor Copper. Sulphur, Oxygen, and Copper are composed each of
them by a distinct system of vibrations of one energy and one single sub-
stance. The compound Sulphate of Copper answers to a different
__ system, in which the motions are confounded that would produce the
respective individualities of its clements, Sulphur, Oxygen and Cop-
per.”” But what conception can we form of. such vibrating oscillating
atomic weights? How can vibration account for the constant weight
ratio in which the atoms of the differcnt elements enter into combina-
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tion ? If but one kind of matter is assumed, then to account for the
difference in the combining weights of the elements, these must con-
tain in the construction of their atcms different quantities of it. Be-
sides, we cannot point to a single case ofconstant unimpeded motion ;
yet this theory necessitates the conclusion that the atoms have
each from the commencement of their existence vibrated with a defi-
nite velocity of which none has been dissipated. These objections do
not apply to our conception of an atom as a compound of extended
particles, which we have termed ultimates, These we must imagine
as firmly united by dynamic bonds in numbers corresponding to the
combining weights of the atoms into stable systcms, which resist our
best efforts to produce decomporition  Yet we must think of them as
80 united, that even in the densest atom they do not touch each other
but leave ample room for rapid vibrations and oscillations across their
respective positions of equilibrium. These ultimates, then, are the
building material, from which by establishment of immutable configura-
tions elements resulted  Through the constant flux of these to ever
more and more stable combinations, this sublime universe is hastening
to its destined end. To conceive of the minuteness of these ultimates
is as futile a task as the endeavour to, grasp the meaning of the num-
ber which might be written to express in miles the distance of the
faintest nebulae on the outskivts of our siderial system. Truly “Deus
magnus in mwagnis, maximus in minimis'' we may exclaim with a pro-
founder meaning than the author of these much quoted words could
ever have realized. If now in imagination we magnify one of our
little diatoms melosira distans, which we used in our first experiment
as an illustration of the divisibility of matter, we should see it break up
into myriads of groupes of molecules harmoniously disposed about
centers of attraction each molecule formed of a triplet of atoms, One
atom of Silicon consisting of 28 or some multiple of 28 ultimates joined to
2 atoms of Oxygen, each composed of 16 or some multiple of 16 ulti-
mates. Weshould see each ultimate vibrating within'each atom, each
atom vibrating in each molecule, each molecule moving in each grotp,
and each group animated with its own motion. We need only imagine
each ultimate a shining, twinkling point, to realize the analogy between
this structure and the star spangled expanse of a night sky above us.
We should, if we carry out the fancy of Dumas, see worlds, circulating
about worlds, and these again about other worlds, blending to a har-
monious law-regulated whole A microcosm expanded to a macrocosm |
The sublime study of astronomy reversed,

The compound structure of the atom has so far been deduced from
chemical facts; we shall see, however, that certain physical phenomena
algo require for their explanation the assumption of the compound.
nature of atoms. Dr. Draper was the first to show, that when a solid 1s
gradually heated from redness to whiteness, and the light it emits is
passed through a prism, and its spectrum examined, that the colours
rnade their appearance s%cessivelyas the temperature rose, first the
red, than the orange was added, then the yellow, the blue, the indigo,
and finally the violet, so that when the body attained white heat it
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emitted light waves corresponding to all the colours of the spectrum,
Reversely, when the body cooled from white heat, the colours from the
violet to the red would be successively blotted out from the spectrum.
Now the light and heat given out by the white hot body, are due to the
intense internal commotion of the golid—its atoms and molecules are
in incessant and rapid vibration, which, communicated to the universal
elastic ether, throw it into, corresponding vibrations, which received
upon our retina produce the’ sensation of light and colour. But it has
always been found exceedingly difficult to imagine a motion of a solid
atom, which shall be capable of throwing the universal elastic ether
into & series of waves graduating completely, and without & break from
red, and below it to violet and above it. The phenomena of sound are
usually cited as an analogy in point. It is, namely, a fact of acoustics,
that a vibrating string sounds not alone its fundamental tone but gives
a variety of other less intense tones, termed over tones. To illustrate
optically the compound motion of a sounding body, which renders it
capable of prod ucing overtones, it is only necessary to fasten a common
knitting needle with a silvered bead attached to one end with sealing wax
into a common vice upright, so that the glass bead may swing with the
knitting needle if this is set into vibration. Concentrating the light of
a lamp upon the bead in an otherwise dark room, and striking the
needle gently, yet quickly, the bead will be seen to move in beautifal
undulating lines of light intertwining in the most marvellous patterns.
We are told to imagine the oscillation of ,an atom something like this
motion of the bead, in explanation ot the variety of ether waves capable
of generation by such motion  The analogy, however beautilul, does
not hold good, for no sounding body can be made to vibrate in such

a manner as to give rise to all the possible sounds at the same time. =

Our white hot body does, howeyer emit a/ the waves of light from the
red to the violet at the same time. In explanation of this, it may of
course be said, that in a solid, made up by the aggregation of complex
meolecular groups of atoms, held together by the force of attraction,
yet prevented from touching by an assumed action of & repulsive force,
that in such an aggregation some in each group would be so disposed
in relation to the others, as to require from the attractive tension
exerted upon them a greater force to set them oscillating than the others
The former would vibrate more rapidly and give rise to shorter wave
lengths than the latter. Thisargument may be extended to all the other
atoms composing one group, so that a difference of position of an atom in a
group accounts for the diffcrent attractive tension to which it is sub-
jIected, and consequently for the different rate of vibration it maintains,

0 accordance with this explanation a single atom of a group is not as-
“sumed as competent to furnish all the wave lengths of the spectrum,
but only its definite and specific quota, which includes its fundamental
vibration and its specific overtones—ihis latter term signifying, for
want of a better, the additional superposed vibrations. HKach atom of a
group then furnishes its specific set of vibrations, different from that of
ancther utom of the same group in consequence of the disturbing tffect
of the attractive force of the atoms of a neighboring group,” Th

effect
resull
tracti
the s
intlu
we sl
amer
fund
the s
cont
cont,
foun
carbe
cent
nish
from
side
effec
neec
lum
By
vibr
inca
Wou
man
key:
sery
mAr
enc
gre
aud
mu:
ulti




frum,
m the
trum,
0 the
8 are
rer=al
eived
it has

solid
ether
. from
nd are
istics,
gives
strate
ers it
mmon
g wWax
th the
ght of
g the
witiful
terns.
» this
apable
, does

such

time.

m the
1ay of
mplex
action,
 force,
sposed
ension
others
* wave
e other
min a
is sub-
ntains.
not as-
ctrum,
mental
ng, for
om of &
that of
 effect
“wholo

DR. HAANEL'S ADDRESS. 61

effect owing to aggrecation would be the sum of all these vibrations,
resulting in a continnous spectrum. If now we ¢ cel the force of at-
traction, which held these atom groups together in the solid, by rendering
the rolid a vapour, then each iolecule of the substance will no longer be
influenced by any attraction exerted upon it by any other molecule, and
we shall now onty obtain if we render the. vapour incandescent, the fund-
amental vibeations, und its specific overtons, and these only  'lhese
fundamental vibrations and overtones would now of cach atom be exactly
the same, and not, as in the case of the solid, different merging into &
continuous spectrum.  ‘These definite vibrations shsuld furnish a dis-
continuous spectrum conwsisting of a number of bright lines. This is
found to be the case, If, for instance, we vaporize iron between the
carbon poles of & voltaic arc. and send the light, which this incandes-
cent iron vapour emits, through & prism, the spectrum which it fur-
nishes will be found to consist of & surprising number of bright lines
from the red to the violet. The spectrum is discontinuous, If we con=
sider the vibrations such au iron atom must perform to produce this
effect, and think of the atom as the gleaming silver bead of the knittiog
needle we should, by reducing its vibrations in rapidity, see it weaving
luminous paterns of wonderful complexity and marvellous beauty.
By substituting air, for the universal elastic ether, and bringing the
vibrations within the range of the aud tory nerve, we should hear the
incaudescent vapour sing its fundamental tone and overtone~it
would be musical. The incandescent solid considered in the same
manner would praduce a painful and intolerable noise, ns when o/ the
keys of a piano are struck at the same time. It must, however, be ob-
served thst the motion of the glass bead of the knitting needle in that
manner, which renders it capable of giving out overtones,’is a consequ=
ence of the solid structure of the Knitting needle—a result of the ag-
gregation of myriads of gioups of atoms composing the knitting needie;
aud in order, thut this analogy shall hold good for our iron atom, we
must also regard it as an aggregation of still smaller particles—our
ultimates; for the more we think of it, the more impossible will it séem,
that & xolid continuous particle can vibrate in the supposed manner,
Were the atom a compound, we could understand it, and the bead of
the knitting needle would then be an analogy in point. For we would
then see he w in a compound of & number of ultimates, bound at definiet

_ distances from cach other to & permanent system, the iron atom could

maintain a palpitating motion necessary for the explanation of the
phenomena of light  The po-ition of each ultimate with respect to the
whole system constituting the atom, would sssign to it its vibrating
period in conformity with the definite force of attraction exerted
upon it by other ultimates of the same system. The force of attrac-
tion would vary in intensity according to the position of the atom
within the gystem ; this force of attraction would determine its vibrat.
ting period, which might be different for the diffsrent ultimates of the

“game atom. We could then also see, that the greater complexity of ag-

ould be capable of emitting light waves verging more &
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more toward a continuous spectrum, which is reached when the solid
state is attained ; and, further, we can see why each elementary sav
stance in the form of incandescent vapor has a definite, difterent spec-
trum, since the Rpectram may now be supposed as depending on the
grouping and number of the ultimates constituting an atom.

The perfect coincid-nce of the vibrations of incandescent hydrogen
upon the earth.no matter how obtained,with that observed in any ¢ lestial
body which is kuown to contain it, the perfect definiteness and invariabi-
lity of it< combining weight. no matter from what sourc: the Hydrogea
b «xtracted, be it from meteoic iron, or from some kind of coals des
posited nges ago in the carboniferous age, show it to be constructed upon
one pattern, one type—its configuration is permanent, and this bo us

" equally true with all the rest of the well established elemeuts.  We
eannot avoid the conclusion of Sir John  Herschel, that this
unifomity and invariability are marks of a manufactured article—
it was created, and it must be admitted with Clerk Maxwell. the ile
Justrious physicist, « that in the case of molecules, each individual is
permanent, there is no generation and no vanation, or rathet no differ-
ence between the individuals of cach species - Hence tie kind of specu-
lation with which we have become so familiar under the veme of
theories of evolution is'quite inapplicable to the case of molecules.” 1f
then we “accept the nebulgr hypothesis, we must at least start with
these manufactured molecules, ‘The time may not be far distant when
the spectroscope will farnish material aid to research in the domain of
molecular physics, when we shall be enabled to make out connections
besween the wave lengths of the bright lines of the metals aund their
atomic weights, We may even hope that molecular physics will be ie-
duced to an exact science, so that fiom its data we shall be able by
mathematical deduction to arrive at the propertics of matter.

The case of heat is so similar to that of light, that whatever in the
structure of atoms is capable of explaining the emission of light waves
will also explain the emission of heat waves.

But we may yet derive a further argument tor the compound consti-
tution of our atoms from the late development in molecular science ar-
rived at by the joint labours of Krocnig,Clausius, anit Clerk Maxweall.  ‘The
dynamic theory of gases maintaing, that the molecules of a gas are ina
state of rectilineal motion, fly ing in all directions at a calculated velo-
city of 17 miles per minute, through the space the gas occupies, having
their directions continuously altered by collisions with each other. and
producing pressure by striking against the sides of thg containing vessel,
It might indeed at first sight appear strange to you, that we showld . be
able to sustain unharmed a bombardment of the molecules of this air

_moving at the vate of 17 miles per minute We can do so, remarks
Clerk Maxwell “ only because the wolecules happen to be flymg in
dificrent directions, so that those which strike agaiust our back enable
us to support the storm which is beating against ouv faces.  Indeed, if
‘this molecular bombardment were to cease, even for an instant; our
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veing wonld swell, our breath would leave us, and we should literally
expire,'t 1t is, however, to a statement of Clausius in connection with
this theory. that I call your special att.ution. In an article entitled
¢ Motion, which we cail heat 2 he states in description of the resulting
collisions of the molecules, (the term molecule in molecular physics
mauy be substituted for our term compound atom,) that when 2 molecules
in their motion collide, they tly apart with in gencral the same velocity,
which they bad before impact Now from this it follows that the
molecules must be clastic, and perfectly so, if no motion is to be lost in
the collision.  But we cannot thiuk of elasticity as a property of con-
tinuous bodies.  When 2 glass balis in motion mect we explain the
fact ot their flying apart by appealing to their molecularstructure  The
2 balls in mecting approach with their centres of gravity, the balls flat.
tening at the point of contact, the molecules, which are there situated,
have been pressed inwards in regaining their oniginal position the ballg
are propelled in divections opposite to the original divection of motion,
We need exactly the same explanation for the collision of any 2 moles
cules, say of Uxygen gax, and we shal. have to seek the explanation of
the elasticity of molecules in the construction of their atoms.—theie
compound nature, tor only then will they be capable of exhibiting a ree
silienc: so ngeessary for the application of the kinctiv theory to gasesy

Thus from bith chemical and physical considerations, we have been
led to assume & compound nature for the atoms. - Matter conceived of
as molecul r aggregations of groups of such ntoms. is, on acconnt of the
marvellous complexity of strncture iv permits, admirably adapted for an
almost unlimited variety of motions — In the variety f the motions of
these uitimates and their groups lies the explanation of the variety of
the phenomena of this beanteous universe.  The diamond sparkling on
the bride’s finger owes its splendour to its molecular structure.  Kach
maple leaf, ere it is chilled by the winter s frost, changes the rate of

_vibration of its chlorophyll; which wraps it in a winding sheet of gor-

geous red  The deep bine sky above the golden tinted clouds on a
western horizon, owe their beauty but to the vib.ating periods of mole-
cules ; and even were we able by mathematical analysis to follow all
these motions, and accurately formulate them, rudely as this might tea#
away the glory and beauty which like a veil cover this creation, weé
would, I doubt not, find bebind it that which would anew inspire us
with awe,aye with revercnce, as we gaze out upon the boundless ficlds
of beauty and knowledge beyond!  Our soul is thirsty for this know-
ledge, and the intellects of our best men are strained to their utmost in
unraveliing  this wondrous complexity of structure and motion,
Those who have seen deepest into it, and have gone farthest in their in-
vestigations, have werked their way through Materialism, aund attained
with President Wurtz to the conclusion that things have not in them-
selves their own yaison d'etre, their support aud origin, but are subject
to a First Cause— unique, universal, God,
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