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Tli following Is a paper read by
Prof. J. A. Miller, principal of the
Albuquerque hlfth school before the
Territorial Educational association,
In session at Santa Fe:
"MatlHiiiaiire in the Kooondary

S4km1h, What, How Much,
How PrewnUtl."

In the subject aiwlfmed me I have
in effect ben requested in propose
H couree of study In high school
mathematics and recommend the
method or methods to be followed In
Us presentation. Under existing cir-
cumstance it seems both desirable
ano necessary that my treatment of
thtt subject bn made concise and
somewhat sreneral In character. I
shall accordingly endeavor to suggest
raiher than prescribe, to make my
outline broad enough to In nowise
conflict with that individuality of
thr teacher which 4s desirable and
yet explicit enough to clearly convey
my meaning.

, It la not necessary to defend the
rlxht of mathematics to a place In
the hlgti school course of study. Even
before Xenocratea called it the han-
dle by which we get hold of philoso-
phy mathematics played an import-
ant part in schools both aa a discip-
linary study and as a. very practical
one. In arranging a course of study

' for a high school it is essential that
we keep before us at least two facte:
First, that the highest aim of second-ary education is that of develop-
ment and culture and, second, that
amidst the activities of this present
century that culture which serves its
possessor most leans strongly toward
the practical. This latter idea, that
of practicability is offensive to the
established Ideas of a few teachers

nd yet 1t has probably more than
that of culture value determined the
present day course as recognized in
accredited schools.

iSo strong Is the tendency to make
broad the field of electlves and so
numerous are the subjects which
now clamor for recognition, that the
mlscroscope of practicability is kept
In constant use. No subject Is today
permitted to hold a. place in an ac-
credited course for Its educational or
culture value alone. It must in ad-
dition show a natural correlation to
some other subject or line of sub-
jects. Thome subjects which are
deemed necessary to a student for
the better understanding or other
subjects in the same course or which
make poyetble a greater achievement
r more extended acquisition are fa-

vored; and especially is this true if
the mental discipline called for in
their maatery is great. Each pro-
posed subject must wait on the thres-

hold until we find answers to the fol-
lowing, "t what use is It?" "Win it
assist me in the future, both in
school and out." KaiLsfactody an-
swers to these queries can be found
In fundamental purpose of mathe-
matical study. The place or such
study In the secondary schools is as-
sured in that it is an essential tool
used in gaining and fixing knowledge.
The chief practical value of the
branches of mathematical study in-
cluded In a high school course lies
In their application to the physical
and mechanical sciences. Physics
for example is in almost its entire
course applied mathematics. In vary-
ing degree the same may be said of
chemistry and astronomy.

The task now presenting Itself Is
that of determining what branches
of mathematics will best serve the
'tslred ends, best meet the teat of

ectiveness. For the purpose of this
j:er the task la undertaken only
so far as It applies to required

(thematic, on the supposition only
far as it applies to required,

shematies. on the suppostlon that
t few if any schools In the terrl-- y

are In a position to offer much
vtion here.
The division of this great subject
.o three parts supposed to corres-n- d

to the three divisions of school
. the grades, the high school and

? college or university, differing in
age men t. methods and alms and

tb teachers differing widely in
tparation for the . work results In
great waste of teaching energy.

Us is to be deplored and to me it
ms strange that school represen-Jve- a

do not get together on this
Int concerning which there seems
be such unanimity of opinion and

irrange the entire- - course. This,
wever , is not the task assigned

Consequently what follows is
ed on the assumption that we are

iv.g with students who have en-e- d

the tvtgh school as moat of
ni do enter, having had a torti-
le course in practical arithmetic
I nothing else in the way of math-atlc- s.

Understand, I do rot en-.'- xe

this condition of affairs, but
i facts being as stated we have a
Klition and not a theory to meet.
The French proverb. "Everybody
own more than anybody," seems
pMcable here. Those branches
nich according to the best present
age are required for admission to

jlitK-- and scientific schools ara
robably so required because experl-HCf- c

has proven their desirability. A
!mmlttee of the American Mathe-tatic- al

Society to report to the
fathematical Conference of the N.
1. A. on college entrance requlre- -
lents specified as generally recog- -
lsed the fallowing;:

.1 .Rlementary Algebra.
2. Plane Geometry.

; 3. eiolld Geometry.
4. Plane Trigonometry.
K. Advanced. Algebra.
The nrst three named, elementary
gebra, plane and solid geometry.
. required as prerequisites to al- -
lost ail courses; the last two, plane
Hgonometry and advanced algebra,
re required In certain scientific and
schiilcal courses. The first three
ien ars the branches which must he
resented in the secondary schools
pd should be required of all Blu-
er! t. The other two are desirable
no should be offered wherever a
ifitctent leaching force and other

nt rolling factors will permit. I
ould suggest that they be offered
) elective In the senior year, one
mester each, the election to be ren-
ted by such requirements as to
nVer In class time, etc. as the en-- n

merit of the several schools
le necessary.
he "How Much" or each hse not
n so arbitrarily established as
the subject it keif. The cuxtom-requireme- nt

for algebra ts that
: subject be covered through

quadratics. This Is a requirement so
general that 4t permits not a littleprivate Interpretation not only on
the part of one preparing a course

f study but on the part of the
teacher as well. Many are content
la follow whatever text book has
ben adopted and thus relieve them-
selves of all responsibility in the
matter. When we reflect, however,
that text books, like political plat-
forms are often compiled with a view
of making them include nil that any
one might desire, the undesirabillty
of such a course becomes apparent.
Theaverage text in algebra Includes
more than an elementary course. As
a rule Is does not need to be ampli-
fied. In most cases a little blue pen-
ciling judiciously praotlced will
prove beneficial.

Let us then formulate our course
more specifically. First by prescrib-
ing more or less definitely what is to
bo attempted In high school algebra,
and, second, by pointing out topics
frequently Included In text boks
but which would better be excluded
from the required course In alge-
bra. First then, what attempt, and
we list the following:

Definitions.
The four fundamental operations

for rational expressions.
Factoring, Including the determin-

ing of the H. C. F. I C. M. by
factoring.

Fractions, including complex.
Equations of the first degree, both

numeral and literal, containing one
or more unknown quantities.

(Problems Involving such equations.
Involution, including the use of

the binomial theorem.
Evolution, including square and

cube root.
(Radicals.
Exponent?, Including fractional

and negative.
Quadratic equations. Including sim

ultaneous quadratic.
Problems involving such equations
Second, what exclude:
Complicated factoring.
H C. F. by the long division pro

cess.
Complicated fractions.
Proof of the binomial theorem.
Simultaneous equations Involving

more than three unknown quantities.
Roots other than square and cube

and roots readily extracted thmurh
these.

To complete the course as thus
outlined will require a year and a
half of forty-fo- ur weeks. Any at-
tempt to cover the ground In less
time Is almost sure to result in de
sultory work and a consequent lack
of thoroughness. No one teaches al-
gebra as an end in Itself but ratheras a means by which desirable endsare made possible. To do this workcarelessly and superficially, to neg-
lect the urlll and practice which
alone can result In efficiency, Is to
imen ones sen to tne man who wouldmake a desirable and much needed
cutting tool for delicmte work but
who pronounces It finished while yet
it lacks both temper and edge.

But passing this we turn to thssubject which at this point very ap-
propriately presents Itself,' plane
geometry. I am one of the many whoyet believe that this is the proper
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time for its Introduction to the
course. It should not precede al-
gebra, should not be Introduced sim-
ultaneously with algebra, but should
follow, I am well aware that in
snnie sections such a ctatement would
stir up lively opposition. Whether or
not that will be the effect here re-
mains to be seen. Of course. It is
possible to develops these two sub-
jects In parallel courses throughout,
but I fall to see any advantage which
is not more than offset by the disad-
vantages of such arrangement. if
more could be said. In support of
such n plan and less In opposition
to It, it would gain ground more rap-
idly.

As to Just what the course In eith-
er plane or solid geometry shall be
there Is given but little room for in-
dividual opinion. It Is here as in
Caesar, Cicero and Virgil not so much
a question of what as how. The
usual theorems and problems of good
text books are recognised as the
standard of requirement; neither can
the teacher vary the order of pre-
sentation from that of his text with-- ,
out serious Inconvenience. The ques-
tion has been raised whether or not
loci problems and .the theory of lim
its should be included In the high
school course. While these subjects
do not lend themselves to practical
application In the sciences and me-

chanics to the same extent as do
other more general ones. I do not se
how they can be omitted from the
course without seriously handicap-
ping the student in his understand-
ing of many Important propositions.
It is well to keep before the mind
the fact that the knowledge acquired
from a course In geometry Is of but
secondary value to the great major-
ity of those who pursue the subject
and with it the additional fact that
this subject presents the first and
usually the only course In close and
exect reasoning with which any con-
siderable number of them will ever
become acquainted. The student, who
from precept, from example, by imi-
tation and by practice has acquired
the habit of seeking a reason for
things, who has developed the ability
to reason out sound and logical de-
duction for himse.l has gained more
than knowledge, he has gained pow-
er. A teacher of geometry should
then have for guiding principles
those laid down by Pascal, "To leave
no obscure term undefined; to as-
sume nothing not perfectly evident;
to prove everything at all doubtful;
by reference to admitted principles."

The third division, of my subject,
"how presented," has already been
somewhat anticipated. I consider it
neither advisable nor profitable to
dwell long on this topic. Not be-

cause method Is an ' unimportant
thing to consider but because its im-
portance la so great and of such
bearing that any consideration of it
in this manner can scarcely be ex-
pected to bear fruit. The good teach-
er or mathematics will not use my
method, your method, or that of
any one else exclusively. As occas-
ion demands he will make use of the
good features of any or all. But
whatever the method the aim should
always be the same, that of develop-
ing in the pupil the ability to think
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Independently. It seems trite to say
that the mind acquires knowledge
only by Its own activity, that the
task of the student Is not to learn
proofs but to prove, not to memor-
ise processes In algebra but to learn
principles, make them his by ssslm- -
llation and use them In logical rea-
soning.

Then by way of recapitulation.
AsMimlng a previous knowledge of
practical arithmetic, we woulu re-
quire a year and a half in algebra,
followed by a year in plane geometry
and a half year In solid. If conditions
permit add a half year of plane trlg-o- m

metry and an additional hnlf year
of more advanced algebra as electlves
In the senior year. A good text book
will serve as a general outline in
each subject and an enthusiastic,
conscientious and competent teacher,
able to survey the whole field to be
covered not only in the present
course but in that which must follow
will determine the method.

CAN'T GET ALONG

The Governor and tlie Attorney
General are at Outs Executive

Commits Itreadi of Official
Etiquette.

Guthrie, Okla. Dec. 27. Attorney
General Charles J. West has not yet
received notice of the pass-
age of any of the bills during the
prehollday session of the legislature,
tlthough the request that this be
done was by him to the ad-
ministration. The breach is contin-
uing to widen between the attorney
general and the administration, and
Is now nearlng the inpassable stage.
It Is now understood that W. C.
Hughes of City, & mem-
ber of the constitutional convention
and a close friend of Gov. Haskell,
will have an created
for himself soon along the same
line as that of Edward O. Cassidy
of Shawnee, atorney for the
Land Leasing hoard. Hughes wMl
be attorney to the State Corporation
commission. These attorneyships,
although they were originally in-

tended to be under the direction of
the atorney general's office will be
separate and distinct because of
Haskell's falling out with Judge
West.

That the BIWups prohibition en-

forcement is too drastic and should
not become the law in its present
form was the declaration of Dr. A.
8. Riddle of Chickasha, one of the
representatives from Grady county.

"I am agalnstthe bill," he said.
"As passed by the senate it will
never become the law. When the
house gets through amending It It
win be scarcely recognisable." Dr.
Riddle also expressed himself as
against enforcement commission
created by the bill and the search
of house without warrants.
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and charities; and corrections and
labor organisations of the state are
fighting a clause in one of the Juve-
nile court bills Introduced in the
legislature, which .provides a mili-
tary school for training Juvenile of-
fenders, and they are favoring In-

stead the clause in another bill pro-
viding for an industrial school
training. The district manager of
the Order of Railway Telegraphers
and other high officials of the tele-
graphers' and railway employes'
unions are here lobbying for the
passage of the eight-hou- r day bill.
They are demanding, however, an
amendment to the ' pending bill,
claiming It has the same loopholes
as the Texas law along the same
line.

KGTHI. is offered on a guaranteed
plan for the relief c? heart burn,
flatulence, sour stomach, belching of
ens, nausea, and all stomach trou-
bles. It digests what you eat. It will
make you healthy. Sold by J. H.
O'RIelly.

WANTED T Tou can get It through
this column

Elks' Theater
NEW YEAR'S ' JANUARY I

Matinee and Night

Tlie Musical Event of tlie Season

Cheridah Simpson
Aod company of Seventy in

Tlie Aristocrat of Comic OOpera.

RED

FEATHER
Music Reginald DeKoven.
Book-nChar- les Klein.
Lyrics Chas. Emerson Cook. .

Special Orchestra.

Direction of Jos. M. Gaites.

ELKS' THEATRE

One Night Only
Monday, Dec, 30

Follow the Crowd
to the Record-Makin- g

Musical Comedy

BUSTER
BROWN

By R. r. OUTCAULT

Latest Edition of the Universal
Hit. Great Cast. Beauty Chorus

20 Big Song Hits 20
AND

BOBBY BURNS BRIGADE

Setts on talc si MiUon'i Bookstore Friday,
Dec 21, at 8 o'clock

CRYSTAL THEATRE

120 W. Geld Avenue

GENERAL lO ADMISSION

CENTS

Moving Pictures
ANO

Illustrated Songs
One show every afternoon.
Two shows Tuesday, Friday, Sat-

urday and Sunday.
Two shows every night.

Ladlos Souvenir Matinpes Every
Tii outlay and IViday.

Clilldrcna Candy Hatlnee Saturday.
Change of programs Thursday andMondays.
A few choice front seats at 20

cents.
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I HORSESHOEING !

Phone

We will Call and

Satisfaction Guaranteed

j. korber & CO.
214 N. Second, Albuquerque

pooooooooooooo

Grand Canyon and Return

The Titan of Chasms Nature's Masterpiece

Why visit the Alps, when Nature's Greatest
Wonder is less than 500 miles from home?

Stop over and visit the
Petrified Forest

Tickets on sale Jan. 1,2, and 3
Return limit 30 days from date of sale. Stopovers in either

direction. Call at ticket office for full particulars.

T. E. PURDY. Agent

D. Eakin, Presidentf G. CUoral, Vice President.

Deliver Your Horse

Chas. Secretary
Bachechl,

SAVINGS

423 South First

2S3.65S.01

Consolidated Liquor Company
Successors

EAKIX, and BACITECHI GIOMI
WMOLKBALM DKALKKB

Wines, and Cigars
k0p rrytbtng ttk eatflt tat

most fsstldJous bar omplmtt
Have Ixvn appointed agent the Southwest for Jos.
fSchlltz, Win. Iemp and IjouIs Breweries: Yellewtone,
Cireen River, W. Mo Brayer'a CWlar Brook, Ixmls
Monarch, and other brands wtUukies numerous mention.

WE ARE NOT COMPOUNDERS
But sell the article received from, the best

and Breweries the United States. Call and Inspect
Stock and prices, write for Illustrated Catalogue and Price

List. Issued dealers only.
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ALBUQUERQUK
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CO.
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INTEREST

BUILDERS' AND FINISHERS SUPPLIES

Native and Chicago Paint None Bet.
ter. Building Paper, Lime, Cement, Glasa, Sash, Doors, Ktc,
Etc., Etc

J. C. BALDR1DCE

878

FSROT NATIONAL BANK
OF

Albuquerque. New Mexico
United States Depository

Depository A. T. & S. F. Railroad Company
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