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IConllnun<l on pase ~,J

LYMAN G. SMI'l'II,
I'rc181,Icnt or the New Engltlnd Association or Chemistry 'feach.

crs. Junior ~Ill .. ter 111 the Uo~hury H'gh eencot, ncseon.
Chemistry has beoome a very Important stUdy 'n high

schools because laboratory work Is both agreeable and
profitable, and above all teaches pupils to think. The
subject should be learned mainly In the Ia.boratory, and
a careful record of 3.11 experlmenls should be ma<ie a8 a
Il"rt of the pu,pll's labora.t.ory work. Encourage him to
make every possible effurt on hl8 own part, and lEad
him, but never push him. Keen power (f observation,
abllily 10 judge wisely, and habits of sc;enotlfic honesty
are the main points to be emphasiZed. 'l'he teacher can
best accompllsh Ihese end8 by keeping as much as pos­
.Ible at the pupll's elboW, and making necessary sug­
gestions, Text-books are not essential. Pupils need
more hours for laboratory work and less 'home stUdy of
chemistry. Quantitative experiments and the prlnclplee
of chemical theory, including some work III ilie simpler
problems of physical chemistry, are more profitable for
tho beginner than Is qualitative. analysis. Teach the
pupll to respect the balance. Use Industrial and sani­
tary science only so far as It iJIustMtes chemistry.
Give additional Instruction hi these SUbjects, for they
are valuable. ,

Inductive teaohlng must not be confounded with re­
.earch, where all the aids of teaching are lacking. Ex­
lliorlng new fields is an entirely dllferen·t matter. All
education must be specIfic, and the ehem4stry course
must be well defined and carried out with perseverance.
Train boys tor the,JlI\\ponslblllties of democracy, where
.Intelligence, discriminating judgment, <Iellberoto actio!!,
and sturdy Integrity mean everything.

----0-

THE COLLEGE Rl!JIjUIREJJl!JNT IN CHEAL.
ISTRY PROM TBEBLGH SCHOOL
STANDPOINT,

up with the greatest raptdlty allover the cOuntry. Th'e
number of. students enrolled In the sclentUlc and techni­
cal courses of our correspondence aeboota III reckoned
by the hundred thouaand. But-and this 18 the signifi­
cant fact-the physics of our secondary schools, to say
nothlng of the chemistry and the biology, Is steadily
giving way to such old-time subjects as Lattn and at-
gebra. ,

What does It all mean ~ I can only hint at a partial'
reply. The miracles of science are aJl about U8. The
schootboy,' Intenasly Interested, comes to our labafatorles
wIth a thousand 'lager questions about dynamos, motors,

. x-ravs, telephones, electric lights, wireless telegraphy,
submarine boats, automobiles and a host 'of similar
thmgs, pressing for an answer. What 18 the resuit?

In too many cases he. Is Introduced at once to ilie dif­
ficult subject of exact measurement, required to make
Immediate use of such unfamiliar Instrument8 as the
diagonal scale, the vernier caliper, and the Nuance sen­
sitive to a centigram; 10 report his results In terms of
the metric system; to dlscus8 errors, sources of error,
percentages of error averages and probabilities; to de­
duce laws, many of which he knew before, froin' data
that cannot "be made to prove anything, and to apply
these laws to a set of problems that have no apparent
relation -to his Immediate 8clentlfic environment, or to
the question that bets so anxloua to have answered.
\Vhat wonder that the boy 110 otten becomes discouraged
and that physics ceases 10 be attractive.

We must teach principles, but we must keep these
principles In close touch with their applications. Illua­
t.rated lectures upon the applied science to be found In
our s1:hools, our streets, our houses and our factories,
with just as much of the human element as can posslhly
bl' Introduced, together with extracts from periodicals

. containing bits of the latest scientific news, should be a
vital part ot every course for beginners In physics. The
method of research Is not the method for the Immature
mind,

Skill In manlpulatlon of apparatus with a develop.
• ment of the "habit of mind" belonging to the "scientific

method" may be the primary objects ot Instruction In
our own mind, hut t.hey are side Issues when vieWed
from the standpoint of the average boy. We must be
content 1.0 attain these higher ends gradually as a final,
not ImmedlllJle result. We must remember, moreover,
that Interest Is our greatest lever,

With these l<1elts In view we have Introduced Into our
own school a course of applled physics; In which the
laboratory watts upon the lecture and the discussion, In­
tended for the' average boy and girl who does not expect
to go to college. Pupils preparmg fo'r Harvard pursue
a distinct course by themselves. The arrangement has

'worked well. We should be glad If each pupil could be
given an opportunity ,to talte both courses, but this 18
Imposslhle In the present crowded state of our currteu­
lum, Details follow.

J. C. l'ACKARI>, A. M.•
'()~tJ'"rt",ont of !k.1~n,~I', IIt.(h Sehonl. BrJokllt1c.

We lire llvlng in \l\n nge of applied science. What
effect Is this treD1enUous fact producing at the present
moment npon Ihe courses of study In OUl' schools and
colle{;es~ Our inRtltutes of tcchnology are flourishing
as never before. Mannal training schoolS are springing

THE HI,GH SCIlOOL PHASES OJ!' PH YSICS
T,EACB1NG.
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:nIE ORGANIZA7'ION OF TRADE,SCHOOLS

SUPEIUN1'ENDEN'r THOMAS 111, BALLIF.1'"
SprlugOcld, Muu.

The apprentice system Is V'irtu\l.\\Y a tMng ot the past.
Public and private trade schools must take Its place.
The enrolJment or over 30,000 students In the evening
trade schools of the Y. M. C. A.• and or 200,000 In cor­
respondence schools giving technical courses. Indicates
the pressing demand ~or Instruction In trades. Apart
~rom private and endowed trade schools how can such
instruction bo provided for as a part of the publlc school
system?

I, In the first place, our manual training high schools
should be converted Into technical schools of high school
grade. One of. their functions should be to train fore­
men and superintendents of shops. Various branches
of the machinists' trade, as ajso pattern-making, could
bo taught In these schools as eleottves In shopwcrk.

2. The shops of these schools should be used in the
even·lng to give Instruction In trades. 'Tho aim or such
evening schools should be not only to teach trades to
young men wishing to learu a trade, but also to broaden
the training of men engaged at their trade who have
never had Ihe opportunity In the ehop 10 learn more
than a.small portion of dt, There is a wide demand
among 'meehanics for such training.

3. Manual training high schools In their day courses
can do comparatively little to meet tbe demand tor
trained mechanics. Most men who learn a trade a.re un­
able to carry their academic studies f·ar enough to enter
a high school. There Is, therefore, need of a public trade
school whose 'academic course Is more elementary than
that of a high school.

4. 'Our present system of evening schools should pro­
vide better for the needs or skilled workmen than It
does. Men of the same trade should be grouped together
and should receive instruction In mechanical drawing
from a teacher who knows their trade and can apply
the lnstructlon to their dally work, Men working at the
mecnantcal trades shoull! be grouped In, classes In the
same way and should receive Instruction In mechanics,
or physics, or mathematics from a teacher who knows
the trade and can apply his Instruction to It. This Is
the organization of must of the evening trade schools of
G<>rmany and Austria, and, It adopted hcre, would enor­
monsly Increase Ihe attendance, especially In our even­
Ing drart.lng schools. Our 'evenlng high schools could be
broadened to meet the needs' of sldlled mechanics In the
larger cities. By eliminating iocompctent teachers from
our eyenlng schools, these schools can be made to supple­
ment shop work In tralle edueation In a very effective
way.

5. In all our trade Instruction. wc mu&t not lose sight
of the man in tralnlog the mechanic. With the rapid In­
vention of new machinery, changCll In processes of mail­
ufacturing, the one quality which tlje American work­
man especially needs is verslltillty and adaptability. He
must be taught the scientific 'prlnclples underlying his
trade and not merely the mechanical processes, SO that
he mllY be able to readily adjust 'himself to changes.
We must guard against narrowness In lrade Instruction
and against over-$peclallzatlon.

-0----

In. 80clely or the above differentlSltion In the course of
study must be recognized.

During the period of secondary education there should
Qe ec-edueatton with dlfteren.tlatlon In, eurrleula, accord­
Ing with mental and economic differences In sex, In
man): schools there Is a real danger of catermg to the
feminine mental attltude, because there are more girls
than boys; .the girls are InteIJectUaIJy superior on ac­
count of their greater deg,ree of maturity, and the grow­
Ingtendency to elnoploy many women teachers and few
men', This condition may produce more or iess mental
perversion In the boys. On the other band. girls sufter
from lack of opportunity to express themselves, educa­
tlonally. Prejudice, due to sex slavery, stlIJ withholds
fuIJ freedom to the woman. From.the time the average,
girl is born until her death, she 'Is under the coitrol of
a stronger wllJ. 'IbIs works great harm during adoles­
cence, when there Is the supreme attempt to realize
Ideals. Through false modesty we Ignore real sex
dltlerences and create unnatural ones. The point or at­
tack In reform Is during the pertod of secondary educa­
tion.

J.OURNAL OF EDUOATION.==============
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A. Ii., YODlm,
Professor of .·c,lngoIlY. University of W88hluKtoD.

The effect of sex difference la not Important until
ahout the time children begin their secondary education.
Al t hla time titere Is established' a biological dIfference,
real and Imperative, which has an Influence upon mental
life, nol, however, paramount. The differenCe In sex as
sUt'h Is the same to-day as yesterday; It Is a tangible,
fa"tor Ir. education In general, and In school training.
S.., dillerenee Is due also to social custom. From the
bl'g-Innln/(, th"re has been some division of lahor based
upon sex; such hsblts of labor 'have Infiuenced both body
aud mind. .

The man's greater economic value dIctates the policy
lOr l><lucation, and as we progress In economic allrtlrs, the
Ill"n tends to leave 10 the woman those types of educa­
tion. those subjects of studY of lesser value; hence, we
~"(' the claaslool and lIterary~eoureCl\ of our schools and
'riilffigeil cOml108ed largely 'of glrl8, wMle the 8Clentlflc.
1'l'IIfe8810nal and technical COUl'lles are made up largely
uf boys. Tho woman mU8t IlllYe. greater econ~mlc value

SEX DIFFERENTIATION IN RELATION
1'0 'SECONDARY EDUCAIYON.

July 16, 1903.

G. Sl'ANr,~Y HALL, .
Prusldcnt Clark Unlvorslty, Worcester.

Manhas always' been a great exterminator otanimals.
He has even destroyed his own evolllltionary pedlgres
andmade a gap between himself and the higher animals;
sowith rower-races which fade away and vanish at his
touch. Diseases, hannless to him, are fatal to them. and
many a vigorous stlrp has boonutterlY Wiped out. About
two-Ihlrds of both lanll and the people of the world to­
dayare in various forms of subfeetfonto hl81her races,
amI t.he process of extinction of the lower was never
going Oil so fast. Heredity, justifies us In saying that
the most precious of aJl things In the world Is the
native. indigenoUB stocks of men and women fuJI of life
and of potency for p:sterilY. They carry tho great
promise to AbrnhlUD that his seed should bo as the stars
in number.

~Iy plea Is that Indians, who are men of the stone age,
and other low races should be first or all sympathetically
studied, as we study ehlldren; then we shall not first
try to eradicate the tribal system, but graft something
better on to Its vigorous stock. We should rescue pot­
tery. basket-weaving, bead work, moccasins, and all the
rest before they become lost arts, and Iry first to make
a good Indian rather than a third-class while man.
Canada has no Indian problem' because Its policy from
the first was aftlllation. Cushing, Miss Fletcher, Fewkes,
r.atchl'!, an" many other ethnologtsts, know the Indian
as he Is. Why should not our bureau and schools profit
and be guided by this wealth of w·ledom? In the 132
reservations where they are Impounded like the victims
of Weyter in concentrado camps, they cannot paint,
hold meetings, leave, must cut their 'hair, cannot cele­
hrate their dances, whleh are holy passion plays, sacred
worship. all their religion to Ihem, and are always har­
rowed by petty penalties, which conelst hi. withholding
rations and supplies. Some 'have thought our Indians
the moot religious t:ace on earth. EverythIng Is begun
with prayer In some tribes. In fine, we must take a
larger view.

lu later ages oilier stocks than our own, tongues now
unstndlcd, wllJ ,cccupy the 'hlstoric stage, appropriating
the best we achieve, as we 100M). from the Semites,
Greeks, and Romans. If so, every vigorous race Is like
rhIIdho(J(l, worthy the maximum of reverence, care, and

. study. Some of them may later be the heirs of all we
Ilossess and wield the resources of the world for g:Jo;1
or evil some day, according to the way we now infiuence
their early plastic stages.

~

THE WHITE MA.N'S BURDED VERBfJS U'·
])lIJIiNOUS DEVELOP;MElIT 01" TBl!J
1,OIV1£:R R40Eb.

= ., :lll darn and to patch In the aewlng school? The
se:ther" have In numerous' cases not taught these
III Iy household virtues because they haven't thehome .
lime. or theY do not know how themselves.

I.es' .ns In grammar and geography are not so Irk­
sOIllB in a school with manual training as In one without
It It odds Interest to the other studies In the school.
I~ one,chool In correlation with measurements In artth­
lIletic• thc pupils made a miniature house, building It to
a seak; t.hey reckoned the cost of the siding, plastering,
shingJiIl!' , carpeting, and painting. While ·studylng
Unlt..,l' ~taies history a model ot a. lock on the Erie
,canal was made, and also a model of the old log cabin
In wh irh Lincoln JIved. The creative faculties are
brought mto action, the history and, arithmetic re­
entorer", nnd the life of the school made of greater 10-
terest. .


