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The benefits of education and of
useful knowledge, generally dift'usecl
through a community, are essential
to the preservation of a free govern

ment.
Sam Houston.

Cllltivated mind is the guardiaa
genius of democracy.
It is
the only dictator that freemen ac
knowledge and the only security that
freemen desire.
President Mirabeau B, La.Jwuo.

NOTICE
Owing to the fact that only a small number of Vol. 1, Xo. 1
of this Bulletin was printed, and there have been many re
quests for copirs that conld not be supplied, the articles in that
number will be reprinted from time to time during the current
year. One article from that number appears in this issue.

ME'l'HODS IN MATHE:\IATICS
By methods we shall mean th e methodology of teaching, and
here we begin by saying that such methods are as diverse as
the capacity of the students and as varied as the personalities
of the teachers. Journals concerned with the teaching of ele
mentary mathematics are numerous in all the civilized languag-es,
and these swarm with papers large and small on the handlm g
of certain snhjects as a whol e, and in the t1·eatment of certain
topics or theorems, and while of very unequal merit they often
contain suggestions that a good t eacher will find worth trying.
The real teacher '"'ill nse snch material only in so far as it har
monizes with his own individual methods, and only so far as
he finds that he can get good results with it. For there is no
bf'st method of presenting any particular topic any more than
there is any one best method of painting a picture or playing
th e piano. A skillful teacher is an artist whose material is the
most subtile and fluid in ex istence', namcl~r, the minds and char
acters of his pupils. It is his delicate and diffi cult task to in
duce a certain series of reactions and activities in these minds,
and, since they vary between wide limits, his methods must be
as varied as the material on which he operat('S. The learning
proce!'s is complex and while the meagre data of psycholog-y fur
nish nsefnl hints. they fall far short of adeqnatc guidance, and
only endless experiments and patience can reveal the best meth
ods of gaining the desired end.
Trrn

END IN

V mw

The teacher of mathC'matics has for his main pmpose to train
his pupils to think mathematically. This docs not necessarily
imply the memorizing· of snch and snch proofs bnt means the
acquirement of certain habits of thought and the mastering of
certain processes or 1cays of going about things. The mere abil
ity to state and prove from memory a list of th eorems and for
mulas may imply no mastery whatever of a subject, and the most
incessant drill may accomplish nothing more than disgust and
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fatigue, though intelligent drill is indispensable in all good
teaching. What is essential is that the pupils' interest in the
essential thinking process should be aroused, directed, and de
veloped by the careful choice of material that is within his
powers of comprehension, and that he shonld feel steadily a
pleasurable sense of effort and power in surmounting diffi
culties that before seemed insup erable. The feeling of effort is
essential. It is poor praise of a t eaehcr to say that he makes
mathematics easy and the highest praise to say that he helps
make the serious efforts to learn it pleasnrable. '!'his is the most
he can do, and if he docs it, his students \Yill rise up and call
him blessed and even if they do not love him will certainly re
spect him. There is no such thing as making the real learning
of mathematics easy, and it is fortunak that it can never be
made so, for then its disciplinary valne, its inculcation of care
ful, accurate habits of thought would be gone.
There are still some people old-fashioned enough to believe
that the mind can be trained, and some still more old-fashioned
that believe that. mathemati cs lends itself admirably to such
training. The writer is one of these and while he believes that
the so-called vocational value of mathematical knowledge is of
little value out_<;ide of the careern of science and engineering he
bel ieves that it furnishes an indispensable key to the compre
hension of the so-called exact sciences. There is hardly a law
of Physics or Chemistry that is clearly understandable without
some mathematics; not mathematics as a mysterious and incom
prehensible tool, hut as a process of thoug:ht, a way of thinking.
We do not mean to imply by this that our text-books should
swarm with problems of Physi cs and. Chemistry. The data of
such problems are usually incompreh ensible until these subjects
have been carefully studird, but the understanding of either of
them postulates mathematical training·.
The most precious resnlts of th e training we have in mind is
the power of inrlependent thought. This is often confused with
the knack of invention, bnt the two things are really distinct,
for we have some pnpils with good accurate minds who are
largely devoid of this power of imag·ination. Both classes must
he cared for by the eonscientions teacher. He mnst give to each
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according to his capacity and special aptitude. Both classes
may be taught the meaning and essence of the method used, but
the first class only will clearly apply it to new problems. The
reader may ask what has become of methods; what method would
you apply in teaching such and such a topic? We hope that it
has been made clear from the foregoing that there is not one,
but there are many methods. A good teacher always has a good
method, no matter what it is, and a poor one has a bad method
no matter what authority he can cite to prove its excellence,
just as the best paint, brushes, and canvas will not make a painter
out of a dauber, while some artists have done creditable work
with the most primitive tools. Sense, sympathy, and observation
cannot be replaced by any method. no matter how plausible, and
given these attributes with the necessary knowledge of the sub
ject, a good method with surely result. A teacher gifted with
these attributes will always be a learner and while he may not
greatly increase his fund of information in the subject taught,
he will certainly be always learning something new concerning
the complex learning process, important truths given in no text
book, individual peculiarities and limitations of his pupils ana
logous to the constitutional peculiarites of a doctor's patients.
And this is one of the principal justifications of the teacher as a
useful member of society. If he cannot deal with the individual
he is no better than a text-book for self-instruction, and his
function degenerates at most into that of a policeman whose
whole duty it is to see that his pupils learn "what is in the
book." Fortunately there is much to be learned that is not in
the book and the good teacher is here wonderfully helpful.
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LITERAL ARITHMETIC
In the last bulletin some notion was given in regard to the
manner in which students may use formulas and statements al
ready g.iven in letters. It was seen that all rules of Arithmetic
may be given in the "short-hand" statements with letters. It is
now our purpose to suggest a method of proceeding so that
pupils may learn to use this new language or mode of expres
sion and hence think in letters instead of numbers. To gain
such a power on the part of the pupil some little time and train
ing will be necessary. It must come through practice and drill
hy the teacher. Nothing will be so valuable here to the pupil as
a skillful teacher in regular outlined lessons extending over a
period of time sufficient to enable the pupile to gain this power
of thought expression. One or two recitations per week during
the last year before Algebra proper is begun is suggested.
After a sufficient amount of drill has been given in the sub
stitution of numerical values for letters in formulas, the nature
and purpose of literal statements are more clearly seen by the
pupil and in this way he will begin to realize that he is learning
to write and form general statements which may have many par
ticular applications. The teacher will find also that the pnpil
gains in power in making general expression, just in the same
proportion that particular llpplications are understood.
In regard to the signs and symbols of operation, we find the
signs of addition, subtraction, etc., are now taught in the earlier
grades and most pupils understand their meaning and use, espe
cially in the earlier literal notation . The multiplication of the
two numbers represented by a and b by the expression ab will be
taught in the first work with formulas.
Following a sufficient practice in making numerical substitu
tions in well known rules expressed by letters, some work could
be given by asking the pupils to write out in this "shorthand"
method rules written in words or given orally by the teacher.
'l'hus the pupil could be asked. for instance, to write out a rule:
(1) for the area of a rectangular floor,
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(2) for the length of a floor when the area and the width are
given,
(3) for reducing dollars and dimes to cents,
(4) for finding the volume of a room,
(5) for finding the total interior surface of a room exclusive
of the floor,
(6) for finding the height of a room when the volume and area
of the floor are given,
(7) for finding the principal at interest when the time, rate
and per cent are given,
(8) for finding the rate when base and percentage are given,
(9) for finding the radius when the area of a circle is known.
In this manner every rule of Arithmetic may be used in differ
ent ways and studied from different viewpoints in this new way
of writing them.
Formulas of a more general type may now be taken np. Ex
amples should be taken from facts familiar to pupils.
The
algebraic or literal setting of any concrete fact or set of facts is
possible only when a real knowledge of those facts is in the pos
session of the pupil. Here the skillful teacher must make the
selection of the material to be used. The following examples arc
offered as suggestions only-the teacher with a knowledge of the
ability of his class may be able to use to greater advantage other
problems.
(1) A boy begins working for a dollars per month and has his
salary increased by d dollars every month. What will be his
salary in t months?
(2) Write the value of the nth term of the seri<:.s.
(a) 3, 5. 8, 11. .... .
(b) 7, 11, 15 ..... .
(c) 1.3, 1.6, 1.8, 2.2 . .... .
(3) A tank of V gallons is fed by two pipes one supplying 1.5
gallons per minute and the other 2.5 gallons per minute. Give
formula for finding
(a) the time tit will take the first pipe to fill the tank
(b) the time tit will take both pipes to fill the tank
(4) A tank of V gallons is fed by a pipe supplying 1.5 gallons
per minute and is emptied by a waste pipe that carries away 2.G
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gallons per minute. If the tank is full and both pipes begin to
run, find the time t it will require to empty the tank.
( 5) Two automobiles start from the same place and travel in
opposite directions at speeds of a and b miles per hour. Find the
formula for expressing
(a) the distance d they are apart after t hours
(b) the tim e t required in order that they may be the
distance d apart
The following is taken from Prof. Nunn 's book on the Teach
ing of Algebra: ''In connection with this topic it is hardly
possible to lay too much stress upon the importance of cultivating
a n eat and orderly way of setting down the steps in an arith
metical or algebraic argument. A piece of algebraic symbolism
shou ld be as capable of straightforward and continuous reading as
a passage from a newspaper. To achieve this en d the teacher
will find it a sound rule never to permit a line to contain more
than two expressions conn ect ed by the sign of equality and to
insist upon the pupil 's setting th e signs of equality, in successive
lines of the argument, directly underneath one another. 'rhus
such expressions as
V Bh=32.7 X 12.4= 405.48 C. Cm
should be excluded from the exercise book and from the black
board in favor of the arrangement:
V=Bh
=32.7 X 12.4
=405.48 C. Cm

ON

DEI<'INITIO~S

As a small boy the writer reealls J'('nding i11 ~IcGntfoy's
Pourth Reader that "words enclosed in a parenthesis shoulrl be
read in a low tom• of voice and may be left out entirely without
obscuring the sense.''
An examination of a good <leal of work done by teachers of
geometry an<l contact with a multitude of tht>ir students con
vinces him that definitions in geometry are pretty generally
regarded by teachers and students in this i;;arne light. They
might be left out entirely without having tlwir absence noted.
This is exceedingly unfortunate. In th<' study of geometry
definitions are of prime importance. There can be no real and
orderly progress till this is realize<l and acted upon. Defini
tions should be
1. Composed of tN·ms bcttci· nndC'rstoo<l than the tNm
defined.
2. Exact in statC'nwnt.
There arc certain things as n point and a str11i .!l'ht line
that cannot be defined in any way that will make their mean
ing any clearer. In fact, any definition of them is harder to
understand than the words themselves. They, therefore, shonld
not be defined. The assumption that two points determine a
line is as close to a definition as should, perhaps, be attempted.
A straight line shoul<l certainly not be defined, as it seems gen
erally to he, as the shortest distance between two points. ThiR
is not only not cnlightC'ning- bnt iR misleading. A line of any sort is
not a distance at all. If two points are joinrd by a straight
line segment the distance between them is the length of the
straig-ht line segment. This length is the ratio of the given seg
ment to another arbitrary segment whose length is said to be 1.
Lrngth and distances arr numbers, lines are geometric fig-
nrcs. Hence, a line, straight or crooked, cannot be a distance
either short or long.
One of the most valuable results to be got from a study of
p:eometry should be a high degree of accun1cy of expression,
as a result of accuracy of thinking. This cannot he acquired
where there is looseness in the matter of definitions. 'l'here
should be the sharpest sort of distinction drawn between the
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definition of a figure and properties that it may later be shown
to possess, or that may be arbitrarily assigned to it.
The writer cannot recall a single student, in his ten years of
teaching students fresh from the high schools, who when asked
for a definition of a right angle gave the correct one, or who
conld give a correct definition of ''a line perpendicular to an
other line." The universal answer is" A right angle is an angle
of ninety degrees" and "two lines arc perpendicular when they
make right angles with each other." Both those statements
are true but neither one is a definition. One mi.ght as well
define a right angle as an angle inscriptible in a semicircle. It
should be clearly pointed out that, by definition, a right angle
is one of the angles formed when one straight line meets an
other in such a way that the adjacent angles are equal. The
fact that it contains ninety degrees is merely the result of
using a certain system of angle-measurement.
Another figure commonly defined so badly as to obscure
rather than clarify matters is the angle. It is variously de
fined as the "difference of direction between two straight lines
that meet" as "the amount of divergence between two straight
lines that meet'' as ''the extent of the opening between two lines''
&c, &c, &c. It would be so much better to say "An angle is the
figure formed by two lines that meet and are terminated Ht
their intersection." In trigonometry and calculus it is often
necessary to regard an angle quantitatively and to have regard
to its generation by a line rotating about a point. but in plane
geometry no such view of the angle obtains. It is a figure just
like a circle or a triangle is a figure.
Almost as soon as the angle is defined we begin to prove
theorems involving the ecinality of angles. The student is thf'n
told to place angle A upon angle B, that angle C will coincide
with angle D and the like. Suppose the student kept in mind
the definition of an angle he had learned; (which fortunately
he doesn't) what would he think of such an expression as plac
ing one ''difference of direction'' or one ''amount of diverg
ence" upon another "difference of direction" or another
''amount of divergence''? Luckily the student, without being
con11cious of it, knows better than he has been taught and knows
that he is placing· one fig11rr upon another figure. .Tnst here it
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might be well to say that the idea of direction is a far more
complex notion than either straight line or angle, both of which
it is often used to define.
It should be called to the attention of the student that almost
all relations are matters of definition, lines are parallel, per
pendicular, and oblique to each other by definition, angles are
right, acute or obtuse by definition. A triangle is acute, ob
tuse, isosceles, &c., by definition. Is he to prove that two lines
are parallel? Then he must keep in mind the definition of
parallel lines. Does he wish to prove a polygon is regular?
'l'hen he must show that it agrees with the definition of a regu
lar polygon. Does he wish to prove that two figures are equiv
alent? Then the definition of equivalence mnst he borne in
mind.
One of the commonest as well as one of the most inexcusable
errors, and this seems never to be corrected or criticized by
the teacher, is the habit of defining things as "when" and
"where". "A right angles is when ...... ", "An isosceles tri
angle is where ...... '' ''A sector of a circle is when ...... ''
and similar statements greet one every time a freshman opens
his mouth, and he seems shocked and grieved to be told that
angles, triangles, etc., are things and not "whens" and
''wheres.''
This laxness in definition is especially vicious if allowed in
solid geometry, for this subject is almost wholly of use as a
training in logical procedure and is informational only to a
very slight degree. Almost all the important metrical theorems
have been anticipated in advanced arithmetic. They have been
assumed, to be sure, rather than proved but they have been
used and. hence, do not strike the student as new. Therefore,
if he misses the logical order and accuracy of definition the
subject is likely to he barren of useful results.
The school year is young, we have time to consider the proper
use of definitions. Let us see to it that definitions are intro
duced .just before we need to use them, that they are correctly
stated, completely memorized, and full~' understood, then let
us see that the proper use is made of them.

SEEING THINGS
-While generally speaking the role of space iutmt10n, with
most people, is rudimentary and largely concerned with the'
most elemfmtary properties of space such as relations of sym
metry and congruence arrived at as a result of imagined experi
ments ; in the case of the great geometers this empirical grasp
of space and power of mental experiment are natural gifts r e
fined by logical processes and often seem little short of marvel
ous. In the case of such men as Desargnes, Pascal, Poncelet ,
and Steiner , it is plain that they have been a powerful auxiliary
of invention. None of these geometers, with the exception of
P ascal, showed much t aste or aptitude for analysis, and th e
sure imagination that enabled them to constrnct the beautiful
geometric theories that constitute one of the glories of the past
century was little beholden to -anlysis. As a method of dis
covery such intuition has always been frankl y regarded as
heuristic, rigorous proof being supplied by a snbscquent fmns
la.tion of the steps involved into an appropriate algebraic sym
bolism .
PonceJ.et 's Principle of Continuity can, in this light, be re
garded as a sort of a priori justification of theorems when the
actual spacial constructions are in default.
The greater fecundity of these methods, too, when we corn
pare the results obtained before the elaboration of invariant
theory with the relatively few new results obtained by these
latter methods, is a sufficient indication that a fondamenta l prob
lem is involved in the distinction between th e born geometer
and the analyst. Th e fact that all project.iv<:' propertirs are
represented by the vanishing of suitable invariants, and that
any invariant can be written down by a mecha nical process
might even _lead one to suppose that the exploration of th e
whole field of projective geometry was a mechanical operation.
This simple view of the matter leaves out, of course, the ques
tion of interest and the difficulty, often a serions one, of inter
preting the invariants geometrically.
The great development in recent years of analysis and alge
bra, with its almost wholly arithmetical trend has r r,snlted in a
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loss of interest in pure geometry except from the logical
(axiomatic) aspect and while differential geometry shows con
siderable vitality, it may be traceable to an interest in the
theory of functions of several variables rather than to space
relations as such.
Space relationR RPrve the modern .reometric analyst rather
as aids in his analytic transformations and are diagramatic
rather than an end in themselves. The history of the integra
tion process from Canchy and Riemann to Lebesgue and Den
joy sufficiently illustrate the diagramatic role of space con
cepts in the elaboration of a theory that in so many respects
transcends geometric intuition. The fact that simplicity and
ease of intuitive grasp are such important factors in geometric
theorems, together with the fact that the space of the analyst
so far transcends all power of mental picturing has still further
tended to lessen interest in this field.
-While geometry as the science of space has largely fallen
from its high estate and geometer as a synoym for mathema
tician has long since lost its applicability, geometry still re
mains a discipline indispensable in the training of the modern
analyst, and for pedagogic reasons, if for not other, will long
hold a prominent place with the teaching faculties. Today the
most elementary texts swarm with theorems useful and useless,
analytic geometry hurries to the assistance of faltering space
intuition before the beginner has a chance to realize his weak
ness in this regard , and the intuition of space (especially is
this true of space of three dimensions ), remains almost as rudi
mentary as before geometry was studied. Certain pedagogians
have almost seemed to bemoan the wealth of space knowledge
possessed by the average child when the real trouble has been
not the abundance, but the lack of accnracy, co-ordination, and
refinement of such knowledge .
It would seem that geometry might gain in interest and the
stndent. in power if a freer use of these powers of intuition
were made use of.
Thns it would seem that Desargnes'
theorem concerning perspective triangles in spar.e might ad
vantageously be given to students of solid geometry, or to cite
still more complex illnstrations, two exercises like the fol
lowin~.
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Two unequal spheres, external to each other are t n11(' '., eu by
two sets of planes, those cutting the line of centers bet ween the
centers, and those cutting it on this line produced. The first
set of planes all pass through a fixed point (inte rnal center of
similitude), here intuition may be helped by rotating the two
spheres together with a common tangent plane about the line
of centers, the planes of the second class, in the same way, all
pass throu gh a second point (the external center of similitude ).
Consider now three unequal spheres, each external to the others,
and th eir centers not in the same straight line. They will
possess six centers of similitude, all in the plane of their three
centers. If a plane now be placed so as to touch all three
spheres, it will pass through three centers of similitude, all
external, or only one external, and as these three centers of
similitude will lie in two planes they will thus be collinear.
From this may be deduced at once theorems concerning
the centres of similitude of three coplanar circles or the axes of
similitude of four spheres. The simplicity and lack of artifice
with which intersecting geometric theorems are obtained is a
considerable element of interest with beginners, the fewness
and intuitiveness of the steps that intervene between formula
tion and conclusion make it easier to grasp reasons and con
clusions as a whole. A second illustration in which intuition
plays a less conspicuous role is the following. Definition: If
a point P be joined to the center of a circle 0, where it cuts
its chord of contact (polar ) is the inverse of P, call this point
P 1 with regard to the circle. Theorem 1 : The relation of P
and P 1 is reciprocal. Theorem 2: The curve inverse to a
circle through 0 is a straight line. Now the locus of the centers
of all the chords throng-h P is the circle C described on 0 P as
a diameter. From a figure we see at once that the locus of
the poles of all the chords through P will be the inverse of C,
hence a straight line. The same process applies to the sphere,
of course. Thus we have the fundamental polar property of
circles and spheres. Applying to this result the intuitive facts
of shadowing (perspective) the same theorem is seen to hold
for any shadow of a circle (a conic). Here, of course, the in
tuitive elements are in default if Pis inside the cirde (sphere).
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Stereographic projection as a by-product of inversion in
space might be used, to cite one more illustration, to establish
Pascal's theorem and thus a return be made to the genetic
development. The purist's objection that inversion is not
a projective transformation and that the methods used are
mixed will not worry the beginner. Ile is more interested
in the theorems and the simplicity and directness of their
proof than in any question of uniformity of method.
'I'he essential thing in all these exercises is that the student
should be encouraged to draw and imagine figures and when
drawing is difficult, an accurate mental image of space rela
tions should be built up in his mind so that space intuition
can proceed with sureness and a sense of power to arrive at
interesting theorems with the minimum amount of symbolism or
other outside aids. The results arrived at would not indeed be
general, but they would arouse an interest in geometry and
the tangible properties of space as we know it by hand or eye
that would possibly lead to greater confidence in the snbse
quent analytic work and stimulate the inventive powers m a
way that the purely algebraic processes do not do.

lJSE OF PRINTED FORl\IS IN GEOMETRY WORK
Reprinted from Vol. l, No. l.
In reading the geometry papers sent every year to the Univer
sity, one of the most eommon faults noted is the lack of a definite
form for the arrangement of the work. In many cases the
theorem to be proved or the problem to be solved is nowhere
clearly stated. The information given is not set off by itself,
the conclusion to be established is not clearly stated in advance.
Preliminary statements, steps in the proof, description of aux
illiary constructions, are all intermingled in a most confnsing
and illogical fashion.
Some schools use a printed form for note books and examina
tions, and almost without exception the papers from these schools
show to great advantage over those of the schools where no such
device is used. This fact seems to justify the recommendation
of the use of some one of the many such forms that are to be had.
Of course, the use of such a notebook and examination paper
will not enable a student to prove a theorem or solve a problem
that he does not understand, but it will enable him to make the
best use of the information that he has and will keep him from
mixing things that ought to be kept separate.
Paper similar to the cuts below can be had from various pub
lishers. The sort copied h ere is sold by Ginn & Company. The
sheets are slightly different for ''theorems'' and for'' problems.' '
It is not to be understood that the style used here is thereby
recommended in preference to or to the exclusion of other styles
that are on the market.
In his oral work the student should generally give in fnll any
theorem cited in his proof. In written work this is laborious
and introduces the appearance of diffuseness. It. is, therefore,
desirable t0 find some adequate and distinctive abbreviations for
theorems that are to be cited often. A few suggestions are given,
others will occur to teachers and students.
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Theorem
'l'wo triangles are congruent if two sides and the included
angle of the one are equal respectively to two sides and the in
cluded angle of the other.
(In referring to this theorem as proof for a g-i Yen statement.
reference may be made as follows: S<S=S<S.)

Theorem
'l'wo triangles are congruent if two angles and the included
side of the one are equal respectively to two angles and the in
r.lu<led side of the other.
(Reference to this theorem: <S <=< .< )

If two angles of a triangle arc equal, the sides opposite the
equal angles are cqnal, and the triangle is isosceles.
(Reference to this theorem: Having 2<s=.)

Theorem
'l'wo triangles are congruent if the three sides of the one are
r.qnal re.<>pectively to the three sides of the other.
(Reference to this theorem: 3 side..<>=3 sides.)

Theorem
If two parallel lines are cut by a transversal, the alternate
interior angles are equal.
(Reference to this theorem: Alt.-int.< ofl!lines.)

Theorem
When two lines in the same plane are cut by a transversal,
if the alternate-interior angles are equal, the two lines are
pnrallcl.
(Reference to this theorem: Alt.int.< are=.)
'I'he following cnts are published by permission of the author,
Professor II.. A. Morrison.
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STATEMENT OF PROBLEM
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THEOREii
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WHA'l' GREA'f :M EN SAY ABOUT :;\IATHElVIATICS
In mathematics two ends are constantly kept in view: Fi1·st,
stimulation of the inventive faculty, exercise of judgment, de
velopment. of logical reasoning, and the habit of concise state
ment; second, the association of the branches of pure mathe
matics with each other and with applied science, that the pupil
may see clearly the true relations of principles and things.
International Commission on l1he Tea.eking of Jfothematics .
.trnerican Report.
'l'hP idea tlrn.t aptitude for mathemati(·S is l'arer than aptitude
for other subjects is merely an illusion which is caused by belated
or 11eglceted beginners.

In the secondary schools mathematics should be a part of gen
cnil cnltnre and not contributory to technical training of any
kind; it should cultivate space intuition, logical thinking, the
power to rephrase in clear language thoughts recognized as cor
rect, and ethical and esthetic effects; so treated, mathematics is a
cinite indispensable factor of general education in so far as the
latt(>r shows its traces in the comprehension of the development
of civilization and the ability to pal'ticipate in the further tasks
of civilization.
Unterrictsbliitter f iir Jfa.theniatik 11 nd N aturwissenschaf t.
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THE STRAIGH'l' EDGE
Do your students think mathematics dnll ? l\faybc it is not
the mathematics.

*

*

*

*

*

Do yon think mathematics in need of being "vitalized" 1
Maybe so, but a lot of ns teachers need it worse.

*

*

*

*

*

*

Do the students in yonr school do better in everything· else
than mathematics? That is not the fanlt of either the stndeut:-;
or mathematics.

*

*

*

*

The teacher of English knows where his snbject leads, ditto the
science and domestic eeonomy teachers. How far beyond the
high school course in mathematics have yon explored the snbject 1

*

*

*

*

*

*

*

Have you polished np your i<kas of mathematirs and the teach
ing of it this summer or have you added a coat of dust and rust 'I

•

*

*

*

;f.: '

*

*

*

How many pages did yon ever read in all :vonr life on the
teaching- of mathematics?

•

*

*

*

*

*

*

•

How much time (in hours) have ~'on devott'd in all yonr life
to a systematic study of the problems of the mathematics teacher?

*

*

Would you let a physician who had relatively no more training
in irnrgery than yon have in _vonr work operate on yon for an
ingrowing toe nail ?

*

*

IMPORTANT N OTICE !

If you wish to receive this bulletin regularly tear out this
insert, fill in the necess·ary information and mail to J . W. Cal
houn or C. D. Rice, University Station, Austin, Texas.
I wish to be placed on the mailing list for the Texas Mathe
matics Teachers' Bulletin.
Name···------------·-·-·-·····-·······-··--·-····--···········-···········-----···----·····----··-····----··-----·-·-----···--·----··--··-·····--·-···----·
Official Title ...........................---··-·-····-···--·····------------·-·------------··-----·--··-------····--·--········--·--·---------··-----·-·
Street Address (or R . F . D.) --············--------····--··-·····-·-···················--·······-----·····:··--··-·····--
City and State..................---·········-··-····-------····--·-·--·-·-------------·------------·--·-----···--·---------··-----··-·-----------·
N. B . If you have already sent one of these, do not send
another.

