THE OANADA SOHOOL JOURNAL.

185

20BA (J.16),aud ~. > £ B G E — an absurdity.

2 ABCnot < £ AC B, and can be proved not greater.

"L ABC=A4CBand,. 4dB=A4AC(L4A). QE.D.
Exrercise.—Shew that D C produced must divide angle

GCE.

SupsorizER, L'Orignal.-—~The expression 16 10 is read ¢* factorial 6,”
and moans 1X2X8X4X5x6.

D. M. CrssorLy has sent in a correct solution of the problem,
‘“ Three Gambles, &o.,” which appeared in the JooRXAL of No-
vomber last. '

Practical Begartment.
LAWS OF ACQUIRING AND RETAINING KNOWLEDGE.

—

BY JAMFS L. HUGHES.

1. The sources of acquired knowledge are books, men, and
things.

2. The methods of acquiring knowledge are, in thexeverse order
of their teaching power : reading, hearing, seeing, and experiment-
ing or doing.

8. General Rule.—Independent of differences in brain power, the
readiness with which knowledge is acquired depends on the attitude
of the mind towards our sensations.

4. The rate of learning depends in each individual on the inten-
sity of attention paid to the subject.

§. Tho clearness of our conceptions depends on:

(a.) Attending to only one thing at a time.

(b.) The source from which we receive knowledge ; books, men,
or things.

(c.) The method of learning : reading, hearmg, soeing, experi-
menting or doing.

6. The depth of an impression is influenced by the time we
devoto toa subject. Dwell. Give a thought time to be photo-
graphed.

7. The permanence of conceptions depends on:

(a.) The condition of health of body and brain.

(b.) The clearness of our conceptiors.

(c.) Intensity of attention ; modified by interest, pleasure, or
pain,

{d.) Repetition ; to ourselves and others, in concert or in-
dividually.

(e.) Association of Idsas. —One idea suggesting another. This
may be regarded as the foundation of memory. It
depends on *

1, Similarity in part or in whole, in appearance, shape, color,
sound, ete. A single feature, or tone, or movement
serves to recall a friend residing in New York, and
immediatoly a thousand ideas connected with the
friond or the city he lives in flash in succossion

through tho mind.
2. Contrast.—Youth —old age ; aadle—grave ; palace—
cotlago, cte.

8. Contiguity, (a.) of time; (b.) of Place. Time.—~We say
a thing occurred about tho time of the famine, the
great heat, the sovere frost ; when James was born,
or Emma married ; durmg Lord Elgin's time, or
Lord Dufferin’s, etc. Place.—~—Start from the home
of your childhood. How ono object will suggest an-
other a3 yon sweop along in any direction in imagina-

tion! The atore, the blacksmith’s shop, the school

+  house, the church, the hill, the creek, otec., follow each
other.in their proper order, the onc being suggested
by the other.

ELEMENTARY ARITHMETIC.

READ BEFORE THE LANARE TEACHF.RS’ ASSOCIATION ; BY I. J. BIR-
CHARD, B.A., PRINCIPAL PERTH COLL. INSTITURE,

I conceive educaiion, in the true sense of the word, to be, the
development of the natural pewers of the mind ; whoever aids
that development is an educator. I thus make a caveful distinction
between communicating facts and educating—between a mind pos-
sessed of knowledge and an educated mind. In the former case
the pupile are mentally paupers, and the teacher a dicpenser of
charity ; in the latter the pupils are labourers sowing the seeds of
a future harvest, while the teacher watches over and directs their
efforts, and takes care that wheat—not tares—is sown. The former
mind is a storehouse which contains vothing oxcept what is placed
in it ; the latter is fertile soil ever producing fresh harvests.

In this brief essay on teaching Elementary Arithmetic, I pro-
pose to show how to carry on this educating process simultaneously
with the acquirement of knowledge. In educating a child, the
teacher and nature are co-workers; nature furnishes the pro-
gramme which the teacher must faithfully carry out, if he would
secure & sywmmetrical and not a distorted result. The young mind
rapidly gains both knowledge and power from observation and
drawing conclusious therefrom ; it is the part of a judicious teacher
to direct his pupils to the making of profitable observations and to
the drawing of correct conclusions. In teaching arithm.stic, 1. e.,
increasing a pupil’s knowledge of number and his power to reason
about number, two principles should be kept constantly in view:

(1) A knowledgoe of number in.tho abstract must be precedéd by
a knowledge of number in the concrete.

{2) Tach new principle must be clearly connected with, or rather
grow out of, what is already quite familiar.

A child first learns to distinguish a single object from more than
one ; then to distinguish a group of two, then three, &c., to ten;
which requires nearer observation, and is & greater amount of
knowledge than most persons imsgine. With this amount of
knowledge at five years of age he enters a public school, and if his
knowledge of arithmetioc is to be increased, whether by formal
teaching or otherwise, the increment muost be added to ‘ten’; any
attempt to build from ‘eleven?’ will certainly be a failure.

In most cases, however, the pupil will obtain sufficient exercise
in counting from play and other casual sources, leaving to the
teacher the task of translating his knowledge into a new-language,
that of symbols. At this stage it is quite sufficiont to familiarize
the pupil with the forms, in figures, of the numbers with which he
is already famwiliar. Tho theory of notation is as much above his
comprehension as the moon is boyond his reach,

Just as tho idea of number is first obtained from ° things’, and
then represotted by symbols ; so must the operations of addition,
&c., be first performed on visible, tangible objects, and then the
samo operation performed with symbols.

Such is education in the fall senso of the word ; a slow process
for acquiring the ability to pass oxaminations, perhaps, but the
only way to promoto brain growth, or to increaso the mental powers.

I proceed now to somo practical examples of the preceding theory.

The multiplication tablo is tho first grand difficulty which the
young mathematician has to encounter. Its diflicultics may be
groatly lessenod, and valusblo mathomatical training may be given,



