
lITE EDUCATIONAL REVIEW.

on Calculus Dodging and other Educationai Sins.* study of Physies. It may be, perhaps, that as a

PJ~I.teacher ot Physies I arn inelined unduly to - nify
Jy (;toý J r<(;I y offie. But certainly, wbile I admit other sub-

Axt DIs ES A 'I (l ENTLE E.: N Vou are a warý that we

hiae recent ly been reorgani-t ng thec classes in the

departmen t of l>hysics I n this college, and that we

Ilow uffer sit iden ts cours es of instruction i n three

stages uf advancemnt. Wuc have tirst an eleînentary

class I n Ph vsics gcnerally, i n iviich we take a rapîd

su rey oft the whole subject, treating lvnarnics only

tu tle extent to which ît is îîecessarv a.s a toundation

for the otiier Sections uf the subject . The miembers

ot tis class are assumed to be familiar with the

elurnents of Geoinetrv (six books ut Euclid) and ut

Algebra, but to have no knui(wlcdge of Trigonornetry.

We hav e next itîterniediate classes in l)ynamics and

in (eneral liîvsics, the course ut study extending in

the case ot the latter uver two vears. Iii these classes

a knowiedge ut Trigonometry is assurrmcd, but not ut

Anialytical (ieometry or ut the I)ifferential and Integral

Utilculus. Nevertheless in the endeavour to give as

extended a knowledge ot the subjeet as possible, the

methods ut the Calculus are frequently employed,

though its svnîbulisrn is not introduced. W'Ve have

finallv the advanced classcs in MathernatiCuIl and in

Ex periniiental 1'hý sics, the %urk ut the former involv

ing a knuwlcdge ef Analytrical (ieometry and ot the

Calcul us, that ut the latter cunsisting iii the studfy of

original meinirs and standaird treatises, -and in prac-

tical haboratory wurk. It is this organisation ut

classes which 1 wish' to dtlsculýs wîth youi to-day beture

enterling uputi the wurk of the session.-

And first let me sav that ut course 1 admit that in

a fully devoluped cd uCational systemi the elementary

class certai nly should nuot id a place in the unis er-

sity. Lt is provided in our cullege unlyI, because Ounr

schooli are not vet sufliciently tar advanced tu take

it off our lîands. And 1 wishi to vindîcate for it a

pousitionl, not in the cullege Course, bu t in our educa-

tional systemi somnewhiere. At present, if anywhere, it

iliust be iii the college. VLýtimately, and let us hope

Souni, it may be transferred tu the hIighi sehool. Let

me Bay ailsu, that just as certainly the advanced classes

Ouglht to ind a place among universitY Courses ut in-

struction. There wvill be nu differenee ut opinion on1

that p)oint. But there is difference ot opinion as to

whether, either in school or in college, there oughit

tu be classes sUch as th'ose 1 haLve referred. tu as

elenieftarY and i nternied iate.

I n orgaitiQ-ngc our classes il, the mnanuel described,

I have beencil neulle very rcatly 1)v strong taith in

the educationail as we'cIl as the 1pracLticid vaine of a

An Aldrr'~ dli r"' a .pelllig ot, tl,.ic liysioaliai'

taculties, 1 hold Physies to be, next tu Literature, the

best ut ail subjeets ut study as a means ut general

edlucation. Yon are aware that it is the moat bighly

(leveloped ut the physical sciences, that it is the best

example we have ut the coinbination ut the inductive

and deductive metbods ut reasoning, and that it em-

braces generalisations ut ail orders ut generality and

hyputheses ut ail degrees ut probability. It thereture

seenis to me tu provide, in the modes ut reasoning

which it calls into play, the closest analogue to the

reasoni1ngs which we require to, apply to our every

day lite. Thiat being su, it would appDear to be

desirable that not only ail ur university students, but

also ail unr vouth, shonld as fair as possible enjuy the

advantage ut a study ut this subjeet befure entering

upon their lite-work.
There is une difficulty in the way ut the realisation

ut this ideal, however, and that is, that the peculiar

benefit ut the study ut Physies is nuL derived unless

the student already pussesses a certain amount of

mathematical knowledge. And hence the question

arises as to the stages ut mathematical advancement

at which the subjeet ut Physies may, with educational

advantage. be taken up. On the une hand we have

the tact that the more mathemnatical power the

student pussesses the greater wili be the truitfulness

ut bis study ut this subjeet, and on: the other

the tact that most persuns enter upon their life-

wurk with a comparatively smra]l amount uf mathe-

niatical knowledge, aud that only the priviieged tew

attain to anv extensive mathematical power.

In settling this question I have natnrally been

gruided by the circumstances ini which we find our-

selves. The arrangements ut our sciîool and college

curricula make it cumparatively easy tor aniy une to

obtain a knuwledge ut t.he six bookh ut Eucli1d and ut

the elements ut Algebra. I have theretore thonght it

desirable that an elementary class shonld bu provided

taking this amount ut mathematical knowledge as

the basis ut its work. The great majority ut those

who go tarther in mathematicai study get at least a

wurking knowledge ut Trigonometry and ut Geomet-

rical Conics, but stop short ut Analytîcal Geometry

and ut the Calcuhis. This class includes many men

who, without any greater mathematical eqnipment,

will enter the varions engineering protessions, and

whu, thereture, trorn a practical point ut view, ouglit

tu be able tu obtain as extensive a knuwledge as

p)ossible, especially ut 1)ynanîics, but also ut the

otlber branches ut Physies. 1 hav e therefore made
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