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CHAPTER I N ‘ ,
I. INTRODUCTION

Purpose of the study. .The purpose of this study is

threefold: (1) To make ‘a brief survey of mathematics clubs over
the country; (2) to justify such clubs as an essential part of
the modern educational program; and (3) to assemble available

material for use in organizing and conducting mathematics clubs

in secondary schoocls.

Jusfification of the study. The need for this study is

emphasized by four important factors: (1) Criticism to which the

traditional procedures in the teaching of mathematics courses have

been subjected; (2) the recent changes in the philosophy of
education and in educational psychology and the effects of these
changes on the teaching of mathematics; (&) the number of cap-
able students who fail to pursue mathematics beyond the necessary
‘reQuiremeﬁts; and (4) the lack of any guide for the conduct of

high school mathematics clubs.

. Brief history of previous studies. Ingle's study of

The Use of Mathematical Equipment in the High Schools of Indiana,

as repofted in‘1935, was based on guestionnaire returns from one
hundred seventy-two schools .l (Senior high schools throughout

Indiana;Wixhagnrol}mgnts ranging from 50 to over 800 were included.)

(S
LR
3
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< Gerald C. Ingle, "The Use of Mathematlcal Equipment and
Teaching Aids in the High Schools of Indlana." Indlana Unlvecslty,
1935, (Unpublished thesis.) RN
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Since he found only fpurteen mathematics clubs in the one hundred
seventy-two schools, we can conclude.that this important and
interesting phase of mathematics has been neglected. If teachers
manifest no more interest than this report would seem to indicate,
they have failed to utilize a valuable aid for getting pupils
more interested in the fundamental knowledge of quantitative
relationships. The smaller schools eSpe¢1a¢ly should encourage
mathematics clubs to help take care of the enrichment problemn.
In general, more mathematics is cffered in the larger schccols,
and it is ﬁot so necessary that these students have the privilege
of beiongiﬁg to a mathematics club. In the smell schocl it may
be pocssible to form this club in conjuncticn with the science
department. |

Another study of equal importance wes made by Niss

Crosset.< Crosset's study of Mathematics Clubs in the Senior

High Schcocls of the United States, as reported in 1936, was

based on questionnaire returns from thifteen hundred schocls.
(Senior high schools included in the survey ranged in enrollument
from two hundred to niné thcusand six hundred four. Seﬁior high
schools throughout the United States were included.) She found
one hundred mathematics clubs in the thirteen hundred schools
that were really functioning. :

Method of gathering data for this study. On registretion

< Wllma Wilson Crosset, "Mathematics Clubs in the Senior
High Schools of the United States." University of Colorado, 1936.
(Unpubllshed thesis. ) :
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day at the Indiana Sﬁéte Teachers Ccllege, the first summer
term of 1938, questionnaires were handed to teachers of mathematics
enrolling fer the ferm. Fifty questionnaires were distributed,
and thirty-three cf these were returned. From this study three
mathematics clubs were reported in the senior high schocl and one
in the junicr high schoél. The enrollment ¢f the schools reporting
ranged from fofty-five to eleven hundred. Of the three high schools
reporting, two were in Indiana and one in Ohio. The two Indiana
high schools were Erazil snd Clinton. The junior high schocl was
also in Brazil,

The results of this survey follow very closely the

results of the.two previously menticned theses.




CHAPTER II

II. STATUS OF MATHEMATICS IN THE HIGH SCHOOL PROGRAM

“Justification of mathematics in the high schcol curriculun,
Mathematics is not merely a tool but also a mode of thinking. Dr.

Judd in the third yearbock of the Naticnal Council of Teachers

of ¥athematics has made this very clear. He says it is not merely

a tool which we pick up when we wish to solve a problem and lay

down again as socn as the problem is solved. Rather it is a mcde

of thought, which, once acquired, can nevey be lzid down. Control

of this mode of thought is one of the main characteristics dis-

tinguishing highly civilized people from primitive pecples. Hence

mathematics is appropriate material for high schoocl pupils to studyd
In this field of secondary mathematics, sound psychological

principles are being triéd; applications‘bf these principles through

the medium of mathematics clubs is often more conducive to true

educational results than much of the work that has been done in the

past in classrcom practice.

Recent criticisms of the mathematics courses. Few
_?ubjects in the school curriculum have met With so much bitter
criticism and\opppsiﬁion as havg the variocus branchés‘ofvmath-‘
emat;cs. On this subject NMiss Gurgle says:

wEbr;ages mathematics has had the reputation of being

PSR A e 4

1 H, F. Munch "A Brief Professional Philosophy for the
if Teachlng of High School Mathematlcs," The" Mathematlcs Teacher.
29 534- Jbvember 1936, | :

e




the hardest subjeet in the curriculum, Of course, acccrd-
ing to the older pedagogy, the harder and more abstract the
study, the greater was the resulting mental discipline.
Nathematics is & symbolic language, and therefore requires
the highest type c¢f thinking in its mastery. Since the suo-
jeet is nc longer kept in the curriculum by being a univer-
sal reqguirement, its abclishment las been threatened.
Teachers of mathematics, like these c¢f Latin and Greek,
have been compelled to<gustify the retention of their sub-
ject in the curriculumn.

Decrease of enrollment in the mathematics depertment.

As a result of the cut in the requirements in mathematics for
graduation, the per cent of enrcllment in the mathematics
department of the high schocls decreased considerably from .
1910 to 1928. One study shows the per cents cf enrollment in
algebra and geomgtry in certain years as follows:9
TABLE I
PAR CENT OF SCHOOL ENROLLMENT TAKING ALGEBRA AND
GEOMETRY IN DIFFERENT YEARS

(year) 1890 1895 1900 1905 1910 1915 1922 1928

-Algebra 45.40 54.27 56.29 ©57.51 56.85 48.84 40.15 35.22

Geometry 21.33 25,34 27.39 28.16 30.87 29.55 22.68 19.90

The table indicates that the per cent of enrollment has °

< Marie Gurgle, "Recreational Values Achieved Through
Mathematics Clubs in the Secondary Schocls," The Nathematics
Teacher. 18:214, April 1928

3 Ernest R. Breslich, The Administration of Mathematics
in Secondary Schools. (Chlcago. The University of Chicago Press,

1933) P. 385.
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fallen down slightly,;but; in consideration of the greater nuiber
of subjects in the curriculum from which a pupil msy choose'
and the largerx enrbllments in our schools today, there are more
students taking algebra and geometry in the high schools than
ever befcre., The number‘of'pupils‘attending high scheocecl has in-

creased from 2,200,389 in 1920 to 4,399,422 in 1930; in other

words, enrcllménts have nearly doubled,




CHAPTER IXI
III. VALUE OF AND PURPOSE OF THE MATHEMATICS CLUB

Changes in educaticnal philosophy and psychology. As

more is learned concerning.the nature of children anc the ways
in which they learn, there must necéssarily be many changes in
educational philosophy and psychology. Current theories have
been questicned by the experts in the field for many years, but
this attitude has only recently reached the teacher and the
curriculum makers., The theory of mental discipline implies that
there can be an increase in the ability to think through the
proper kind of training. What really caused this implication was
that only the better students took these courses (the weak being
eliminated early) and did well, not wholly because of the subjects,
but largely because of their intelligence. This theory would tend
to limit our education to a group of the most intelligent. This
type of philosophy is not well suited to the democratic ideals of
this country. This same idea was expressed by the committee on
reorganization of matheﬁatics when they said:
A3 more and more of the children of all the people

came trocping up from the elementary schocls they showed

less acqguiesence toward formalism, the narrowness, and

social inutility of a curriculum which was neither fish

nor fowl, which depended for its justificaticn on a theory

of mental gymnastics, and which seemed chiefly to produce

. low and failing marks on report cards.l

" our educational system has been and is now gradually

+ Reorganization of Mathematics in Secondary Education.

p. 9.
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shifting to the phllosophJ cf Dewey whose basis of pSJcholcgy
follows that of Thorndike. FUndamentally this psychclogy denles
the theory of mental discipline and admits of transfer of training
cnly in so far as there are identicsl elements which can be dis-
tinguished by the studeht; Thorndike says:

The answer which I shall try to defend is that a change
in one function alters any cther in so far as the twc functions
have as factors identical elements. The change in the second
function is in amount that due tc the change in the elements
comrcn to it and the first. The change is simply the necessary
result upon the second function of the alternation of those
of its factors which are elements of the first function, znd
so were altered by its training.< : :

Gates adds to this by saying:
The difficulty is that . . . . . the common elements in

the situation are so cbscured by the details that they dc
not become-potent except perhaps in the case of a few of

the very bright pupils.5

Gates also says:

The fact that transfer is greatest to situations which
embrace the largest degree of identical elements implies

the need of careful scrutiny of the subject matter utilized
in education.4

While quantitative thinking is the most needed thing in
our present "economic nightmare, " our traditional courses in

mathematics as presented are failing to "take." It is our task

< E.L. Thorndike, Educational Psychology. 1903.

-~ '3 I,A, Gates, Psychology for Students cf Education.
1924, p. 369.

4 Ibid., p. 370.
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to suppleﬁent our tedEhing of algebra'and geometry with various
forms of aCtivitiee conducted in such a way that they help aevelop
pupils!' interests in the fundamental knowledge of mathematics

and its applications to soccial and economic problems. Hence, the
need for mathematics clobs.is evident.

There is also a second reason for scrutinizing our subject
matter and teaching methods. Centralization and specialization cf
our civilizaticn make it imperative that schoocls take over some
of the functions that formerly belonged to the home. Children
no longer learn the relationships of life that they did when the
home was less dependent on cutside agencies. The committee on
reorganizatioﬁ'of mathematics said:

| Changes have been taking place and doubtless in desirable
~directions, but high school subjects still, in a large part,
have not been made functional with reference to contemporary
life,®

"As the school, by necessity, takes over more of the things
that were once taught in the home, changes must be made to do
away with much cf the formal type of instruction and tc substitute
‘an environment which will encourage natural living on the part
.‘of?the’pﬁpils.nKilpatrick expressed this idea by saying:

" “The schcol now coming into being is and must increasingly
be a place Where actual living goes on.

»

With thls klnd of a phllosophy as a ba31s, schools will

become more and more 11ke laboratorles and Workshops, where

Ly

5 Reorganization of Mathematics in Secondary Education.

p. 11,

65 6 Kllpatrlck Bducation for a Changing Civilization.

Pe.



10
pupils Wili learn to do by doing.rathef than by studying about
doing. We must go much farther than we have gone. It will taﬁe
time, energy, and increased expenditure; but, if education is
to meet the demands of our present and furture civilizagtion, it
must meet these everchanging.demandsh

Kilpatrick also said:

Because of the educational decline in the family and
community, and in accordance with a better insight intc the
learning process, the school must become a place where
life, real experience, goes on. Only on this basis can
our children learn what they need. All this will call for

correlative changes in school equipment, textbooks, manage-
ment, and objectives.

Values of club work. Club work is forcing itself into

schocl programs, not as subjects in the curriculum of studies,
but as a part of a program of school ectivities recognized as

desirable and accepted as a responsibilitykby scheols in their

efforts to provide ways and means for the realization of generally

accepted aims of education. The major development of the school
club movement has followed in the wake qf changes taking place
in educationalkphilosophj, educational psychology, and principles
| gpverning*educational practices. These changes may be illustrated
by the following summary statements:

. Rducation is not a preparation for life; it is life. The
child learns to do by doing. The school curriculum should

.~ be.composed of functional activities representative of normal

should be in accord with the interest and ability levels of
the different age groups. Individual differences among
. bupils as to apptitudes and interests are to be taken into
‘ con51derat10n in prov1d1ng an educatlonal program. Adclescents

¢ Ibid., p. 85.
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are gregarlous. Social or group approval is strong as a
factor in the control of an educational situation. Pupils
are to be provided with opportunities for self- expressiogn
in a variety of media. Provisions are to be made for ex-
~ plcration in a variety cf activities. Opportunities are
to be provided for the exercise of initiative. The educ-
ational program is to contribute to social adjustment.
The educational program should include opportunities for
training the individual to do better those desirable things
which he will do anywa.y.8
The process of confrontlng the problems of life itself --
experience -- can be described as one of the characteristics of
progressive educaticn. "The child learns to do by doing" is the
famous phrase. In pursuit of this mexim, activities and projects
are emphasized. The use of creative imagination, youthful energy,
and initiative are, it will seem, again in accord with the ccncept
of the growth of character.
The development of schcol clubs has been a means of
broadening the scope of school activities beyond the confines
of the curriculum, with a consequent enlargement of the contri-
bution the school makes toward the adjustment of the individual
to society. At least one reason, and an important one, for the
ready acceptance of club work in the high schools is the fact
that ehahges in the school curriculum to meet new conditions in
edueation”are not readily accomplished. A great deal of inertia
exists in the curriculum program. Because of this, new subjects

and also old Subjects preéented from a new angle or by a new .

ﬁfbcedure, are often brought into the school as extra curricular

B Warie M. Proffitt, "High School Clubs," Bulletin #18,
\;954.“United States Department of the Interior.
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activities, that is, gctivities outside of or‘beyond the bounds
and cbmpass of the school curriculumw. The schocl club‘fits very
well inteo this scheme. The subject clubs.represent a new method

of attack or a different enphasis or toth, for & curriculum

subject. These new nethods of procedure have not been accepted
widely. Other clubs represent functiénal activities of a practical
type in subjects not included in the curriculum of the school in
which they are organized. An example of this type of functional
and practical club is the 4-H club.
The school club is a necessary part of education in this

period of transition from the formal and traditional school to

the school of the future in which life is actually lived.

The amoﬁnt of work now carried on by scme schools as

extra-curricular activities, including schocl clubs, represents

s0 great & development that the (uestion has been rzsised as to
whether or not the extra-curricular activities will nct even-
tually make a major ccntribution to the aims of seccndary educ-
ation. it is to be noted, however, in cocnnection with this thought
that there is a tendency'to broaden the school curriculum by
"taking over the extra-curricular activities. Today, an activity
that is treated as an extra-curricular activity in one school

may be included in the curriculum of another schoocl. This practice
naturally:dpérateS'agalnst the rate of 1ncrease in extra-curricular
acti?if;eé. In(thé case of school clubu, the numercus phases of
life-exbefiehéés‘included as act1v1t1es, the organization of the

work. so. as to make a strong apneal tc the pupil for part1c1patlon

in the club program,%and the opportunltles affcrded the menmbers
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for initiative warrant the statement that in many schools the
work carried on by school clubs constitutes a large fraction
of the total activities; these contribute directly and specffic-

ally to the pupil's adaptation tc society about him,

History of mathematics clubs. Nathematics came into

prominence in the higher institutioﬁs of learning near the middle
of the nineteenth century. Althcugh the objectives of thcse early
courses were nct the same as the present objectives, mathenatics
gained its foothold, snd that was of prime importance., Near the
end of fhe century, however, the secondary school curricu;um wes
under recoﬁstruction. To arouse the adolescent's interest, new wath-
ematics courses were created. This was one of the fundamental
reasons for thé divisicn of secondary education into the junior
and senior high schools which took place in the early part cf
this century.

However, it was not long until criticism against math-
ématics was evoked. The unstable state of affairs was reflected
in numerous ways, particularly in the new courses of study,
.fréqueht changee in the textbooks; and demands for reccnstruction
of the éurriqulum. C.B., Walsh, in giving a report at the convention
of Teachers of Nathematics in the Middle States and ¥aryland in
1917,;expresses‘his beliefs about the changes of that period:9

This reformation will be ephermeral and not worth while
unless it addresses itself to the settlement of certain
fundamental problems which doubtless are the worthy causes of
this restlessness. I refer tc such searching queries as these:

-

2 L .
i o e g

w'?.CpB{'WélsH;‘"A Tentative Program of Junior High School
"~ The Mathematics Teacher. 10:85, December, 1917,

“Wathematics,
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How shall we gain andJmaintain the interest of the
so-called non-mathemztical student?® ’
How shall ‘we lessen the mortality in the mathematics
courses of the ninth year? .
How shall we enrich the practical content of cur
courses?
How much mathematics shall we require of all pupils?®
Analyzing the foregoing, one can see that the question
debated was: Enrichment of the course to hold the interest of
the student,Aversus, decreasing mathematical requirements.
Some séhcols tried the plan of enricmment, resulting in
a new institution, the mathematicé club., Marie Gurgle, writing
in the First Yearbook of Teachers of Mathematics, gives an account
of the early mathematics clubs,10 It is thought that the first
club was organizgd at Shattuck School, a private schocl for bcys
in Fairibault;‘M1nnesota. The idea of forming a mathematics club
was approved‘by fifteen senior boys. These boys were made charter
members of the club. Neetings of this club were held every two
weeks. Before 1912, the mathematics classes of Horace Nann High
Schocl in New York City organized clubs which held meetings during
recitation periods. These clubs were formed to enrich the classroom
work. In 1915, Miss Gurgle formed a mathematics club among the boys
frpm gra@es ten to twelve at the Scott High School in Toledo, Ohio,
to increéée interest in the subject of mathematics. Grade require-
ments for membership were "excellent" or "good." Programs of this
9;gp consisted of three features: a2 biography of some great maih-

ematician with his. contributions, a mathematical recreation, trick,

—eee - lU Narie Gurgle,.and others, "Recreational Values Achieved
Through Mathematics Clubs in Secondary Schools," First Yearbook
6f“the National Council of Teachers of Mathematics, 1926. p. 195.
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or fallacyh;and‘a summary of some moaerniinvention dependent
upon mathematical\prinéiples. In 1914,'students of several high
schools in Chicago grouped together after schoocl for special'study.
By 1916, clubs were widely distributed over this country, and

there was one club in Tngland of particular importance. Irene

Brown was sponsor of this club in a scheol in Iondon. She states:
The club was formed to illuminate the bypaths of math-

ematics; to study certain interesting matters connected
with mathematics that do not find a place in the usual
classroom; to promote interest in the study of mathemetics;
tc give the pupils glimpses of the future and incentives to
further study; to develop an appreciation for the truth and
beauty in mathematics, and our dependence upon it in practical

life; and, to furnish an outlet for the pupils' social
instincts.ll

Shortly afterward came the war with greater demands for
‘more practical'and useful mathematics. At this time, there were
not encugh men in this country sufficiently trained in mathematics
to enter the artillery schools; this shortage necessitated govern-
ment preparatory schools in New York. Bmergency courses in math-
ematics were offered in New York City for those interested in
field aftillery. After the war, the government recommended a course
in the use of the slide rule for disabled scldiers. The.teaphers
- felt it was their duty to cooperate, and several slide rule clubs
were forméd ambng high schocl students. Clubs continued to grow in
numbers until the depression of 1931 and 1952, when many teachers
we:e4required.to,teach more and larger classes. The added teaching

load made extra-curricular activities almost impossible,

wneiu., w4 Irene: M. Brown,,"A-Mathematics Club in a Girl's School, "
Journal of Education (British), 38:556, September 1916,

Y SR , o
G1oothier R VR P A
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Values and purposes of the mathematics club. It is

largely Eecause of the'failure of teaghers to provide cpportunity
for exploring these nysterious by-ways that many high schoclv
pupils regard mathematics as a necessary evil, as something

glmocst enﬁirely apart from gveryday,life, as an affliction to be
escaped as soon as the mihimum reQuirement has been met. Wexrk that
has béen considered drudgery may become a pleasurable pastime with
the proper incentive. Someone has fittingly said, "The greatest
problem to be solved by the mathematics teacher today is the
problem of making mathematics interesting to the pupil.”

In addition to the problem of arousing the dull or indiff-
erent pupil from his lethargy, there is danger of not keeping the
brighter and more original pupils working at concert pitch, sc
that while we are attempting to create interest, we mway not kill
that which already exists,

. The mathematics club cffers a solution to this problem,

The purpose of the mathematics club, therefore, is not
merely to teach more formulas, eguations, and theorems, but to

allow the pupil to explore and discover for himself the many

~interesting and worth while pleasures that are to be found there.

Thrbugh the club the pupil comes to know that the gueer
looking portraits, that he may have seen in his algebra text,
represent human beings, not greatly unlike himself.

‘ But when mathematics is related with everyday affairs,
its‘connection is~usually_financial, or, at least, strictly

useful. Mr. Newhall, in discussing the work of his club and some

6f the different and difficult subjects that its members chose

T :




17
to study, says:

Tven if the students do not acqguire perfectly clear .

notions about these rather vague subJects it does no harm
to at least set them thinking. This is perhaps the niost
valuable result of the work of our club. It sets the boys
to thinking and stimulates their imagination. They find that
there is more of interest in the subject of mathematics
than they had dreamed. Our investigations are not very
profound, to be sure, and will result in no contributions
to the sum of mathematical knowledge, but the boys enjoy
the meetings, and, I think, profit by them, and as these
are two dlstlnct obgects of this mathematics club, I feel
that it has proved itself worth while.l?

The mathematics club ocffers a splendid cpportunity teo
emphasize the financial suicide being committed daily by bank
nighters, slot machine addicts, chain letter artists, and install-
ment buyers. Fverywhere, children as well as adults, ere ccnstant-
ly being tempted by the lure of various types of gambling schemes
that are rapidly increasing in number.

The point has been reached where one can hardliy go to
a moving picture performance without being thrown into contact
with some form of "screeno" or "wank night." Everywhere peeple
are being led to believe that they are going toc be the lucky
one this time, and that they can get "something for nothing."

The hopeful customer at the "bank night" hastily shoves
a quarter through the cashier's window for a ticket, and violently
forces his way through the crowd of two thousand other people,
also fired with the hope that they may win. Usually-the film shown

is of a ‘very inferior grade, for which the entrance fee and two

or three hour 8 tlme is a very hlgh prlce to pay.

Yoo 17 l3 Zula Reed ngh School Mathematics Clubs," The Nath-
ematlcs Teacher. 18: 342 October, 1925..
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One: can hardlx»drop into the cerner drug store or stop
on the road while traveling, without finding slot machines,
punch boards, and pin ball‘games. And how appealing tc the
imagination the manufacturers can make these machines!
Not long since, the."prosperity-by-mail" fad swept the

country like a pampas-fire, and postal authorities have feund it

equally as hard to stop.

A great amount of mathematics 1is invclved in cbtaining
the possible results of these schemes for the investcrs.i® The
Ios Angeles Times qguoted Dr. D. Victor Steed, mathematics professor
at the University of Southern california, on the prcblem. His
calculations showed that "if it takes 15,625 persons tc contribute
#1,562.50 to one person, s total of 244,140,625 letters must be
circulated for each of the original 15,625 tc receive a like amount.
This is more than twice the pcpulation of the United States. It
would involve $24,414,062.50."

Anerica is today entering a distinctly accentuated in-
stallment serfdom,‘alluring to the victim, grinningly understcod
in its true character as a manacle by the jailer. A total of
approximately £8,000,000 was the 1925 figure for the total of
purchases on the installmrent plan in the United States. Around
nlnety per cent of the automoblles and radlos are scld on time
payments. The percentages for other artlcles are almost as great.

Probably the most common rate of 1ntere°t is 1/25 of one per cent
per day on the net value of the artlcle purchased. This rate of

L

RER VIR

May 18,. 1935,

13 "Ghaln Letter Prosperlty by Mail," The Literary Digest.
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interest, "if calculated on a yearly basis, amounts to 14.6
per cent a year, Since only 75 to 80-per cent of the face value
is advanced, in the case of short time cash loans, the actual
rate charged is correspgndingly increased.

Vr. Gegenheirerl4 writes fhat‘his club is answering the
following qguestion: "What shall we do for the bright pupils%"

Viss Neeksld writes that the mathematics club has tried
tc bridge the gap between textbocok study and actual applicetion,

A well conducted mathematice club will have something of
value for all kinds of pupils. We may state ocur purpose and
explore it in the same manner that we woculd explore a theorem.

If a mathematices club is alive and alert, then it will
be cf value to all members of the class.l6

Viss Russelll’ velieves that the purposes of the math-
ematics club should be to rcund cut and supplement mathematics
courses in the high schocl. Nany students will find that they
particulérly liké and enjoy mathematics, and most certainly
these students should be given an opportunity to make use of
their talents in this particular subject. We can afford them this

opportunity by means of the mathematice club,

14 Zula Reed, "High School Nathematics Clubs," The
© Mathematics Teacher. 18:342, October, 1925.

15 Arina R. Meeks, "Recreational Aspects of MNathematics
in the Junior High School * The Nathematlcs Teacher. 29:342,
»‘January, 1936, . ' : _ ,

s 16 W, Annlng,"ngh School. Vathematics Clubs," The Nath-
ematics Teacher. 26:70, February 1933.

SN 14 .Helen Russell, '"Mathematlcs Clubs, " The MNathematics
Teacher. 17 283, May . 1924.
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Viss Russell informs us that the mathematics club will

]

do the following things for the students:

1. Especially good students may form a group to continue
- with the study of branches of the subject not taught during
the regular session.
2. The club will help the less fortunate members who
are experiencing difficulties with their work in matheratics,
3. The club will give the students an opportunity to see
wathewatics frem different angles and viewpoints than they
see in the classroom. For example: ‘
' a. History of the subject. .
b. Practical applications of mathematics in everyday
life,
¢. They can have opportunity to find "fun" in meth-
ematics. ‘
d. Some interesting social contacts with their fellow .
students are made possible through the mathewatics club.lS

The mathematics club should be something more than a

laboratory in whi ch textbook’information is applied. It should

give each of its members an cpportunity to exercise his initiative

and tc develop whatever abilities for leadership he may possess.

Organization of the mathematics club. -In order to guar-

antee sucess, the sponscr must make sure that the organization of

the club is planned with great care. HEveryone in the school should

e informed concerning the club and pupils should have an active

'part in it's formation. Perhaps the vest time to bring the club to

thé attention of 'the student bocdy would be. during an assembly
program. : o .

. To find a convenient meeting time will doubtless be one of
the fi:Sﬁ‘bioblems confronting the newly forméd'group. If the

school progrdm permits, some free hour should be utilized for this
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purpcse as attendance will be better and interest more easily
maintained than when meetings occcur after schocl hours,
The number of meetings will vary. Some clubs meet weekly,

while others only meet moﬁthly. In large measure the number of

meetings will depend upon the enthusiasn of the students and

of social meetings, cne hour will be sufficient time,

Social meetings may be held at night or after school,
depending on the distance members need to travel to reach the
meeting. Attractive out-of-dcor programs arrangec for Saturday
rornings shoulad oring many to the meeting. kany mathematical

sitvations suggest themselves for outdoor treatment, such as

When a club is first organized, the sponscr needs to
do the leading and guiding. After the initial stage, however,
the sponsor should be inconspicuous, but ready to step in when

necessary. The students should be made to feel that it is their

vhe}p from the adviscr. Of course, some»students will be able to
d9 this Ep a greater extent than others.
 Niss Anning gives the fclldwing hints in regard to the
organizafion of the club:

- There will, of course, be a faculty sponsor. He shduld
- be like a spare tire, inconspicuous, but ready when needed.

‘wind; the teacher in this situation should be silent, or at
‘names, and constitution should come from the members. With-

out:exte?nal stimulus, the president will preside, the sec-
retary will record, and the various committees will fcomit®

L T,

uwn bt - e e e .

sponsor. The meetings may vary in length, but, with the exception

- measuring the height of inaccessible cbjects by the shadow method.

club, and they should operate by themselves with only cccasional

The simile is a poor one because the tire should be full of

twleast heard from as seldom as possible. The choice of officers,

"’“é§3éff1¢iently'as the average corresponding grecup .of adults,
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Indeed, the student group that cénnot generate sufficient
~energy for this part of its activities cannot long survive
and will soon not need any faculty advice. 9 )

Critical suggestions should be given only in private to
individual members, and, if possible, only Whenbsought,

In the study made by the writer of different club organ-
izations, it was found that the membérs were usually enrolled for
at least a semester at a time. The only requirement for membérship
was a passing grade)in mathemwatics for the preceeding semester, if
the student was enrolled in a mathematics class.

It is a goccd idea to select the president from the senior
members of the club, thus placing the main responsibility on the
more mature pupils, as well as eliminating the possibility of a
member holding the presidency for more than two semesters,

An intriguinginame for the club attracts boys and girls
of high school age. Although many schools use just the name "Nath-
ematics Club," cthers have used such nameé as "The Radicals,"

"The Nystic Circle," "The Magic'Circle," "The Naperian Club, "

"The Pythégoreans," "The Mystic Hexagon," "The Cartesian Oval,'

‘"The Pascal Triangle," "The Ruclidian Clrcle " wThe f(x)," "The

Wrinkle Ciub," "The Clrcle of Truth," "(x,y,z)," "Triangle," and

"Parabola."

| Simplg‘litflé itemé of routine can be made appealing to
boyé\and'giflg‘bf @igh‘Séhobl age. For ekample, having_members
apswer‘ro};igé;l~byl§ayipg ﬂplgs,? and then having another member

say nmihusrtféﬁ?thél?bé?p#_me@befg;‘3eb¢rdsfméy be kept of voting,

ey b Wy Annlng, "High Schogl Mathematlcs Clubs,ﬂ The  Math-
emaths Teachar 261 71 February 1933 L

LA
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attendance ‘those who participate in the progranm, and those who

solve puzzles.

20

T

The club constitution.of the Shortridge High School

cf Indianapolis, Indiana, 1s as follows:

Article I. The name of this organization shall be the
Shortridge Figh School Vathematics Club.

Article II. The object of this club shall be the study
of some phase of mathematics not usually presented in

the courses in high school mathematics, and to promcte
the spirit of good feeling and schelarship among students
interested in the subject.

Article III. (A) Students in Mathematics IV or above
whose standing at the time of election is Aor A plus
and whose previcus record in the subject averages E are
eligible to membership.

(BE) The club shall be limited to forty
members.,

Article IV. MNembers may be proposed by any memoer of the
club at any meeting. Such names shall then be referred

to a committee which shall report at the next regular
meeting upon the question of eligibility; provided, hcw-
ever, that if at the time such a name is presented, a state=-
ment of the student's record is also presented. Then the
services of such committee are not necessary.

Article V. A memwber may withdraw from the club upon
written request, which will be reccrded in the minutes
of the club.

Article VI. The officers of the club shall be a pres-
ident, a vice-president, a secretary, a program committee,
and a sponsor. It shall be the duty of the president to
preside at all meetings of the club, and, in case of his
zbsence, the vice-president shall preside. The secretary
shall keep a record of the proceedings and a list of the
names of the members with the dates of sdmission to mem-
bership. The officers' term of office shall be one semester,

Article VII. The program committee shall consist of three

" members elected by the club, the president, and the sponsor.

The committee will provide a program for meetings of the

20 Thelma Jobe, "Types of Programs and Needed Equipment for

‘MathematiCS.Clubs," Teachers College Journal. 5:95, September 1933.
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club and shall notify members who are to take part,

Article VIII. The constitution may be amended by a two-
thirds vote of those present at any regular meeting,
provided that the proposed amendment shall have been
proposed and read at the previous meeting; and provided
also that a mejority of the members are present.

R 21 Wilma Wilson Crossett, "Mathematics Clubs in the
Senior High:Schools of the United States,™ University of

Colorado. Unpublished thesis, 1936. _




CHAPTER IV
Iv. CLUR ACTIVITIES

Historical. Members of the mathematics club who zare

interested in.the history of mathematics can find many interesting

topics to write about. To mention but a few: mathematics in
machinery; time-te;lers; time; history of numbers, calendars,
design; history of coins; mathematics in music; mathematics in
snowflakes; mathematics found in puzzles, cathedrals, banks;
geometric forms in advertising and cormercial art; early Greek
mathematicians; mathematics among the Chinese, Hindus, Fgyptians,
Rcmans, end Arabs; bridges; bridge ccnstruction; history of some
mathenaticians; ancient architecture; decimal system; and, math-
ematical instruments. Writing on a particular topic noct cnly
stimulates interest, but it opens up new lines of thought, and
mathematics becomes more than just the traditional values de-

rived from computation.
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February 1930,

"The lathematics of the Automobile," The Vath-
ematics Teacher., 31:209, Nay 1938, -

"We Nay Pay Tribute to Archimedes," The Nath-
ematics Teacher, R23:61-62, January 1930,

M7illebrord Snell Von Roijen," The ¥athematice
Teacher., 24:244, April 1931,

"Williem Dughtred, " The Nazthenatics Teacher.
24:457-458, November 1931,

"Wowen As Nathewaticians and Astroncmers, "
The American Xathematical Nonthly. 25:136-139, Narch 1518,

"Wieta," The lathematics Teacher, 2%:308,

December 1930,
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Preparation of demonstration materials, Many times

¢

during the regular class period teachers cannct find time encugh
to instruct pupils in the making of demonstration materials,
Geometry models and special devices for use in the classrcom can
be made by pupils in tie mafhematics club to illustrate some
theorem or tc clarify some mathematical concept. Frequently the
pupils poorest in thinking cut logical demonstrations will make
the best models, |

Some models cen be made of tin, These models can be filled
with gand or water to illustrate volume proofs. Other substances
that can be used in the manufacture of classrcom models are cell-
ulcid, metal foii, wooden boxes, plaster-of-paris, and many other
modern synthetic plastic materials,

The wost important step for pupils working with solids
is the construction of these solids with their own hands, using
small sticks end mbdeling clay. 4

The use of & thread model of a cylinder to show the
pupils thé eVer-amazing transition'from the cylinaer to the
‘double ccne is important,

Bvery ciub should start a ccllection of models that have
been made by and used for demonstrations by its members. The mo§t
Vaiuable models are those that the pupils design and construct
with their own hands in theif own homé shob.

Greatbspiritual uplift comes to some pecple from the mere
cgﬁfémﬁiation'Of'méﬁy méfheﬁéfiéal'feiationships in nezture. A deep

respect for such creation begets an abiding faith in the creator.




o o e

R 2 e L

36
In bur teaching and in our clubs let us try to catch -
the vision ourselves, =and through the beauty apd truth of math-

emztics help our boys and girls to see and believe.
PERIODICAL ARTICLES
'"DENONSTRATION MATERIALS"

~ Rarta, Torthy, "A Project for Yathematics Classes,
High Points. 19:56-87, Ye. 1, January 1937.

’ Collins, Joseph V., "Home-Made Nathematical Apparatus,"
School, Science, and Vathematics. 7:524-528, June 1907,

~ "lane, Ruth, "Uses of Cardboard," The Nathematics
Teacher. 18:239-241, April 1925.

Yoore, Wliakin, "The Cross-Section Paper as a Nath-
ematical Instrument," School, Science, and Vathematics. 6:429-
450, June 1906. '

Nlcholson G.H., "The Teaching of Solid Geometry at the
University of Vermont " The hathematlcs Teacher., 50:326-530,
Yovember 1937.

Parsons, Ada M., "Colored Craydns‘aﬁ an Aid in~Teaching
Methéematics," School, Science, and lNathematics. 14:33-35, January
1914, '

Richv Frank Y., "A Few PrOJects in High School Nathematics,

. School, Science, and Mathematics. 20:34-35, January 1920.

vl - Sghuttlesworth, Joseph C., "The Use of Enrichment Nater-
ials in Sécondary Mathematlcs " Seconda;zﬁﬁducatlon. 6:210-212,
i, December 1937. S ‘

Gt s © §mith, Donald Tugene, "A Project in Mathematics," The
Mathematlcs Teacher. 18 97 101 Webruary 1925. : '

"

Waters, Idella, "Vlt&llZlng Geometry Through Illustrative

L w Material, " The Mathematics Teacher. 28:101-110, February 1935,

Wright, H.V., "Mathematical Equipment and Its Uses,"
School 301ence, and‘Mathematics. 15:500-504, June 1915.
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Yathematical recreations. Newhall defines s mathematical

recreation as any subject with a mathematical bearing or besis .
which has an intrinsic interést, & possible value in mathemstics
teaching, and that are not included in the traditionazl cours s.l

These recreations may be of several kinds, & few-of t hem
being: puzzles, -games, and tricke. |

The emount c¢f material fcr recrestional programe is vest
and far-reaching. To keep variety in-the club progrem, it is
advisable to have at least three features for each meeting, for
example: (1) a biographical or historicel report, (2) & report on
some scientific discovery or inventicn, (&) and, a mathematical
game, trick, or fgllacy, or an interesting geometrical construct-
ion. Tc enccurage the more timid members tc participate, cne can
resort tc a full progrem cf mathematical tricks or problems
occasionally.

An interesting club program might incluce the making of
mathenmatical cross-word puzzles. A

Another amusement that proves to be very entertaining is
the dictionary game. In playing this game, the students look up
the origin ¢f mathematical terms. Then they make up catch gques-
tibns,‘as "What mathematical word sounds as if the parrot were
missiﬁg?"rThé answer is peclygon.
| The singing c¢f songs of a’mathematical nature, combined

v

With'the‘poetry of mathematics, will make & very interesting

v

T Charles W, Newhall, "Recreations in Secondary Nath-
ematics, " -School, Scienceyfand_Mathemapics. 15:283, April 1915.

o .

e
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program. maﬁy students will be amazed at. the relationship between
poetry and mathematics. The pupils will alsc be interesﬁed in .,
riddles and in playihg numbers games.

The club might sponsor tournaments in chess, dominoes,

menopoly, and chinese checkers.

BOCKS

"RECREATIONAL PROJECTS"

Abbott, E.A., A Syuare. ( :Little, Erown and
Company ) - B :

Abbott, P., Flatland ( 'thtle, Brown and Company )

 pAbrsham, R.M., Diversions and Pastimes (ﬁkw York: E.F.

Dutten and Company, 1935)

Ball, W.7T.R., Mathematical Recreations. (WNew York: Nac-
Millan and Company, 1920 )

Pall, W.7W.R., Mathematical Recrestions and Ass&ays. ( New
York: Nachlllan and Company, 1914)

Rall, W.OYLR., Vathematical Recrestions and Problews of
Past)an@.Present Times. (New York: Longman, Green and Company,
1920 S :

Bell, Eric Temple, The Search for Truth., (Baltimore:
Williams Publishing Company, 1934)

Preslich, Ernest R., Excursions in Mathematics. (Chicago:
'The Orthcvis Company, 19a8) 47 pp.

. Breslich, ®rnest R., Teaching of Mathematics in the
‘Secondary School. (Chlcago University of Chicago Press, 1930)

L Callban, Phillips H., Brush Up Your Wits. (Lbndon: Dent,
1936) 116 pp. : :

Candy, ‘A.L., construction, Classificatiocn, and Census
‘of ¥agic Squdres of Even Order. (Ann Arbor, Michigan: Edwards
Erothers, Inc., 19375 192 pp.

.

Vil Colllns,~A.-., Fun With Pigures. ( :D. Appleton
and Company)
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’

Dudeney, H.E., Amusements in Nathematics. (London:
1917 ) 258 pp. . ’

Dudeney, H.E.; Puzzles and Curious Problems. (ILondon:
1932 ) 195 pp. :

Dudeney, H. T., The Canterbur[APuzzleq and QOther Curious
Problems, (London: 193?7'?54 PP

Evans, H.R., The 0Qld and New ¥agic. (Chicago: Open Court
Publishing Company) ‘ .

Hobson, B.W., Squaring the Circle. (Cambridge, lNassachusetts:
Cambridge Wnlver31ty Presg, 1513)

b Johnson, G.E., Bducation by Plays znd Gewes. (Chicago:
[ Ginn and CompanY)

Jones, Samuel Isaac, Nathematical Nuts for Icvers of
Yathematics. (nashville: S.I. Jones, 1932)

Jones, Camuel Isasc, Nathematical Wrinkles, (Nashville:
S.I. Jones, 1929)

b Iatoon, L., On Common and Perfect Magic Squares. ( :
; Cambridge Press) ' .

Lean, J.U.,, Freaks of Figures. ( :Modern Nethcds
Publishing Company )

Licks, H.F., Recreations in Nathematics., (Wew York: Van
Nostrand, 1919) 155 pp. :

¥errill, Felen Abbott, Mathematical HExcursions. (Norwood,
Nessachusetts: Norwood Fress, 1953) 145 pp.

Yeyer, Jerome S., Fun for the Family. (New York: )

‘ Row, T.S., Geometric Fxercises in Paper Folding. (Chicago:
Open Court Publlshlng Company, 1817)

.+ Rulon, Phllllp J., PBrain Teasers. (Boston: L.C.,and C.D.
Page and Company, 1932) 250 pp.

. Russel Bertrand, Mysticism and Togic., (New York: W.W,
b Nerten and Company, 1629)

o Schubert Hermann, ‘Nathematical Essays and Recreations.
(Chlcago' Open Court | Publlshlng Company, 1918)

Schorling, Raleigh, MNodern Nathematics Book 7 and 8.
(Chicago: World Pook Company, 1928)
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’

Smith, David Bugene, Number Cames and Number Fhvnes.,
(New York: Teachers College Record, 19127

Smith, David Tugene, Number Stories of Long Ago.
(Chicago: Ginn and Company, 1518

Smith, David Fugene, The Teaching of Junior High School
Vathematics. (Chicago: Ginn and Company, 1927

Sparhawk, Yorman F.,-NUmbe;grams. (Roston: Van Press,
1932) 50 pp. '

Ventrees, Harriet E., Mathematical Puzzles and Problems,
(Washington, D.C.: Washington Fureau)

Veeks, R., Poys Own Arithmetic. ( :E.P., Dutton and
Company )

Vhite, W.F., Scrap Rook of YNathematics. (Chicago: Open
Court Publishing Company ) '

Wyatt, Bdwin M., Puzzles in Wood. (Milwaukee: Bruce
Publishing Company, 1928)

Portraits of Nathematicians. (Chicago: Open
Court Publishing Company )

PERIODICAL ARTICIES
"RECREATIONAL PROJECTS"

Barkan, S.H., "Puzzle Instinct in Teaching ¥ethematics, "
Bulletin of High Points. 12:69-70, October 1930.

Bentley, B.R., "Recreations for the Nathematics Club, "
The ¥Yathematics Teacher., 23:95-103, February 1930.

Pooth, Alfred L., "A Nathematical Recreation," The lath-
ematics Teacher. 11:177-181, June 1C19.

| Boughn, E.T,, "A Mathematical Contest," School, Science;
and Mathematics. 17:329-330, April 1917.

‘ ‘Boughn, E,T., "A ¥athemati i
- - Teacher, 17:325-330;’0ctober 1924TCS contest, " Dne Mathemstics




Bush, William ®.; "A Student-Nade Slide Rule," The
Nathematics Teacher. 27 405-408, December 1934,

Cajori, Florian, "Absurdities Due tc Division by Zero,"
The Mathematics Teacher, 22:366-368, Cctober 1929,

Clarke, F.H., "Prize Problems for Prize Students," The
Vathematice Teacher. 25:30-34 January 1929,

Clark, R.F., "Suppose There Were No Nathematics," The
Vathematics Teacher. 21:428-429, November 1928,

- Colwell, R.C., "A Rule to Square Numbers lNentally, "
Schcol, Science, and Nathematice. 14:71-77, November 1921.

Cosard, H.C{; "A Mathematical Cross-Word Puzzle," School,
Science, znd Nathematics. 26:316-518, Narch 1926.

Dunn, C.V., "Problems of ¥en, the Wonkey, and the Cocco-
nuts, " The Nathematics Teacher, 27:110, Xebruary 1954,

Hells, Walter, "Flatland, a Sympcsium," Schocl, Science,
and NMathematics. 26:67-71, January 1926,

Ferguson, Zoe, "A Fairy Tele," Schocl, Science, and
Nathematics., 17:152-153, January 1917,

Hansen, Lena B., "Creating Interest in Nathemzstics Through
Special Topics," The Mathematics Teacher., 23:5-7, January 1930.

Harris, Isabel, "A Geometric Recreation, "™ School, Science,
and Mathematics., 20:731-733, November 1920.

; Heath, Royal V., "The Nagic Clock,"'The Nathematics
Teacher, 30:84, February 1937.

. Hedges, B.B., "Alice in Numberland, " The NMathematics
Teacher. ?6'?22-?26, April 1963

Jablonower, ‘Joseph, "The Mathematlclan Takes a Holiday,"
The - Mathematlcs Teacher. 26:302-306, MNay 1933,

. John, Erother Fellz "Mathematical 0ddity, " School, '
Sciernce,” and Nathematlcs 36 582 383, April 1936,

: A ‘Karplnskl,,L.C;, ‘"A Rule to Square Numbers Mentally,
.  School, Science, and Methematics. 15:20-21, January 1915,

Kenlcton Frederlck A., "A Mathematical Cross-Word
Puzzle," Sdhool 801ence, and Mathematics.25:302-303, March 1925,




PRI AAY | Wy K (P G s W L T 4

i
¢
i
b

Koch, Ernest H., "wyathenmatics Contests, " The lNath-
ematics Teacher. 9:179-186, June 1917. .

Xoch, X.H., "Yathematics Relays for High Schools, ™ The
Vathematics Teacher.8 116-123, Narch 1916.

McLaughlin, Henry P., "algebraic Megic Sguares," The
Nathematics Teacher, 14:71-72; February 1921,

Meeks, Anna R., "Recreational Aspects of Nathematics in
the Junior High School," The Mathematics Teacher., 29:20-22,

Janvary 1936.

Newhall, C.W., "Recreations in Secondary Nathematics,
School, Science, znd Watnematlgﬁ_ 15:277-2683, April 1915.

Yoyes, Dorthy, "Finding Social Mathematics in School
Activities," The Nathematics Teacher. 29:340-545, November 1956,

_ Ogilvy, €. Stanley, "How 01d is Arn?" The lathematics
Teacher. 31:125, Narch 1938,

Pierce, Nartha, "Nathematical Recreations, " The Nath-
ematics Teacher. 19:13,24, January 1926.

‘Radius, C., "Problems for Recrestion," School, Science,
and Nathematics. 34:87-90, January 1904

- 'Raster, Alfreda, "Vathematical Games," The Nathematics
Teacher. 17:422-425, Yovember 1924,

Read, C.RB., "Nathematical Fallacies," School, Science,
and Nathematics. 33:585-589, June 19335,

‘ Read, C.R., "Nathematical ¥agic," School, Science, and.
¥athematics. u7 597, 847, and 919, October 1957.

"

Read C.B "yYore Mathemstical Wa11301es, School,

SCience and Yathematics. 33:977-9835, December 1935,

"Reene, W. D.; "An Algebra Easeball Geme," Ihe Vathematics
Teacher. 22:317-318, Néy 1900. .

Rorer, J. T., nA New Form of School Contest," Educational

Review. 57 :339-345, Aprll 1919,

' Rorer, J.T., "The Soc1al Qualltles of Nathematics," The
Mathematics Teacher. 27:82-85, February:.1934.
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Rosendahl, Kathryn, "The Banquet of Angles," The
Vathemztics Teacher, 26:186, Narch 1935, A

sanford, Vera, "Magic Circles," The Nethematics
Teacher. 16:348-349, October 1925,

Saurbrei, M.A., "Mathematical Recreations," Junicr High
School Clearing House. 5:373-374, February 19351.

Schorling, Ralph,'"Mathematical Contest," School,
Science, and ¥athematics. 15:794-797, December 1915,

Shaw, Jemes B,, "How Alice NVede Pi lu Wpsilon," The
rathemstics Teacher., 20:344-348, October 1927,

Shaw, James B., "Nerlin and Viviane; a Fantasy," The
Vathematics Teacher. 24:225-231, April 1951,

Sister Aliée Irene, "Mystical Nathemetics, the lMessage
of the Spiral," The Mathemestics Teacher. 24:13¢-15C, Narch 1931,

Smith,‘David Rugene, and others, "Number Ganes and Nurber
Rhymes, " Teachers Collepe Record. 13 :385-594, Yovember 1912,

Thomas, ®., "Multum in Parve," Schcel, Science, and
Yathematics, 32:12-18, January 1952,

Tingley, E.N., "Calculate by Eights, Not by Teng,*®
Scheocl, Science, and Nethematics. 34:595-399, April 1934,

Vest, L.T., "Nodernize Your Algebra," Texas Qutlook.
15:49-5C, Yovember 1631,

N v Walker, Helen ¥., "A Vathematical Contest," The lath-
ematics Teacher. 20:274-279, May 1927.

MAlgebraic Tellacies," Open Court. 20:No. 1,3,21.

"AnvOptical Illusion, " Schcol, Science, and

 Vathematics. 14:190, February 1914,

"Gémés énd Tricks," Schcol, Science, and Math-
emgtics. 13:819;, December 1913 and 14:229, MNarch 1014,

- "Wathematical Problems and Puzzles," School,
24:239-240 apd1534-355, November~December 1935.

S "Mysticism of Numbers," Popular Science
¥onthly. 25:4. - : SR T T
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"Numbers:- and Numerals, " The Mathematics Teachers,
30:179, April 1937,

: "Number Curiosities," School, Sciénce, and
Yathematics. 14:451, April 1914,

4

"Right Triangles and Numbers, " School, Science,
and Yathematics. 10:683, Julv 1910 and 11:595 March 1911 and

13:320, Narch 1913.

‘ ‘wThe Game of Nin and Others," Teachers College
Record. 25:139-142, ¥arch 1918,

. "SoNGS" : :

Nerrill, Belen A., "Three Nathematical Songs, " The
Yathematics Teacher. 25:36-37, January 193=2.

"POEMS"

Bandman, Chester G., "Some Higher Aspects of Secondary
School Mathematics, " The Mathematics Teacher, 19:46-51, Jan-

nary 1926.

RBuchanan, S.M., Poetry and Nathematics. (New York:
The John Day Company, Inc., 1929)

Tezandie, Nargaret, "A Wbrd to the Foolish," The Nsth-
ematics .Teacher. 19:100, February 1926€.

Tezandie, Margaret, "First Aid in Algebraic Frdctlons,
The NMathematics Teacher. 19:101, T*‘ebruary 1926,

"@illies, Robert C., "Iove Mathematlcal,' The Mathemetics
Teacher, 12:124-201, Narch 1920,

Hagen, Irene G., "The Changeable Changeless Naught,
The Nathematics Teacher. 19:102-103, February 1926.

Hunter, W.L., "Figures," The Mathematics Teacher,
17:367, October 1924.

Hunter, W.L., "Math.," The Vathematics Teacher. 19:
77, February 1926,

Hunter, W.L., "So Let Me Teach," The Vathemstics
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Teacher. 18:58, January 1925,

Yerrill, Helen A,, "So Let Ne ork," The Nathematics

Teacher. 19:99, February 1926.

Percival, W.P., "A Nathematics Teacher's Creed," The
Vathematics Teacher. 19:184, Narch 1926,

Smith, David Eugené, "The Gall of Nathematics," The
Vethematics Teacher, 19:282-289, Nay 1926.

Smith, David 7ugene, "The Poetry of Nathematics, " The
Yathematics Teacher., 19:289-206, Nay 1926.

1

"Recreation'-e A Group of Six Poems, " The Nathematics
Teacher. 19:487-489, December 1526,

"The Poetry of Nathematics," The Nathematics
Teacher. 19:291-206, ¥ay 1926.
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Play producticn. Practically all high scheool students

)

enjoy taking part in and giving plays. This can be a splendid
@ project for the menmbers of the mathematics club that are dram-
atically inclined. This is an inspiring way tc advertise the club,

and it can be used as a sthce cf making mcney to buy bocks for

the methematics library.

Many plays are available in The XNathematics Teacher,

also in School, Science, and kathematics.

Scme of these plays are suitable for small groups, and
cthers can be used for large groups.

Yo attempt will be made to classify the plays as to

value and interest to the club members,
PERIODICAL ARTICLES
"DRAKATICS"

Anning, Werman, "Socrates Teaches MNathematics,

. " School,
Science, and Vathematics. R23:581-584, June 1923,

Brownell, Flla, "Nathesis," The lNathenatics Teacher.
20:459-465, December 1927.

Cohén; Dena, "A Prcblem Play," The Nathematics Teacher,
29:78-83, February 1936.

Cowley, ®,B., "Nathematical Fzntasy," School, Science,
and Nathematics, 33:535-536, May 1933,

4 Crawford, Alma 7., "A Little Journey to the land of
i Mathematics," The Nathematics Teacher, 17:336-342, October 1924,
¢

Fletcher, R.W., "Quarter After Ten," Texas Outlook.
15:51-35, Nay 1931. . . ‘ | |



Teacher, R27:1390-396, December 1934,
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Forrest, Louise 4., "Buclid, Agrarian Arbitrator, "
The Vathematice Teacher. 25:22-26, January 1957, .

Graff, Nargaret, "Huclid Dranatized," School, Science,
and Vathematics., 21:381-3583, April 1921.

Harding, P.H., "A Nathematical Victory," School, Science,
and Nathematics., 17:475-482, -June 1917.

Hatcher, ¥rancis E., "A Living Theorem," School, Science,
and Nathematics. 16:359-40, January 1916,

Hatton, Caroline, "Falling in Icve Tith Plane Geometry, "
The kathematics Teacher. 20:389-402, November 1927,

Fauch, ®.E., "Cood Lkorning! A Commercial Play With ic
Superflucus Worde, " Eusiness Fducation WMorld. 18:140-149,
Octcber 1937,

Leps, J.N., "Radical Dream: a Playlet fcr Puppets,”
Schocl, Science, and lathematics., $5:279-287, karch 19353,

keSorley, Kathryn, "Mock Trial of B versus A, " School,
Science, and Mathematics., 18:611-621, October 1918,

¥iller, ®,B,, "A Near Tragedy," The Xathematics Teacher.
22:1472-481, December 1929,

Viller, ¥®.B., "An JIdea That Paid, " The Vathematics
Teacher. 25:470-479, December 1932,

¥iller, ¥,B., "0ut cf the Past," The Nathematics Teacher.
50:366-370, December 1937,

Patterson, ®,B,, "Everyman's Visit to the Iand of the
Vathematicians, " The Nathematics Teacher, 31:7-13, January 198,

Pitcher, Wilhelmina, "alice in Dozenland, " The Nsthematics

Pitcher, Wilhelmina, "The Nathematice Club Neets," The
Vathematics Teacher., 24:197-207, April 19Z1. '

Rafery, G., "Bternal Triangle," The Mathemstics Teacher.
26 :85-92, TFebruary 1933,

'Russeli, C.A., "Xore Than One Vystery," The Nathemztics
Teacher, 26:477-481, December 1933,

Schlauch, H.¥., "Point-College," School, Science, and
Vathematics, 31:448-454,. April 1931,
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Schlierhclz, T., "A Number Play'in Three Acts," The
Vathematics Teacher., 17:154-1869, lMerch 1924, ‘

Scott, Erma, "Geowetry Humenized," The lathematics
Teacher. 21:92-101, February 1928.

Skerrett, Josephine, "Nathematical Wightmeare," The
Vathemstice Teacher, 22:413-417, November 1929.

Slaught, H.%., "The ®Bvolution of Numbers -- An Histcoricel
Drams in Twe Acts, " The Nathemstics Teacher., P1:305-515, Oct-
ocber 19283, '

Smith, H.A., "Case of Nathew Vattix," The MNethematics
Teacher. 256:286-291, Yay 1933.

Snyder, R.L., "If; a Play Showing the Importence of
Vathematics, " The Vethenmatics Teacher. 22:482-486, DNecember 1929,

Whitaker, Helen, "The Math. Quest," School, Sciernce,
and Yathematics. 20:457-462, Yay 1920,

Yeshman, A., "How to Get Fired," Business Rducation
Yorld, 17:626-629, April 1957.

"Tlatland, " Schocl, Science, and FMathemetics.
14:585-587, October 191l4.
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Exhibits,. An éctivity that can arouse great interest

in a club and also in the classwork is the preparation cof an
exhibit. This is one way to get pecple interested in methenmatics,
and to draw attenticn to departmentsl werk. Yathematics exhibits

are a meens of increasing both interest and efficiency in math-

ematics,

Tulletin boards made of cork should be placed in each
mathematics room.'Updn thece bLeards the work of the different
classes in méthématics should be placed frow day to day in order
that the pupils, and also visitors, can observe what is being
done in their own and in other classes.

Papérs chould be chosen for posting on the basis of
neatness, importance of subject matter, care in development of
prcofs, unusually gocd incependent work, and speciel repcrte.

A friendly spirit cf rivalry will usually exist smong
the students, and a-desire on the part of all to be well repre-
senfed, éspecially in the gnnual mathenatics exhibit, will meake
the work a pleasure.

hen exhibited work is taken doﬁn from the bulletin
bbafd, it should be filed under the proper headihg, so that any
particulér kind of materiel is always available,

L In;addition to written work, gecmetric models and other‘
special.deviées for use in the mathematics classroom can be made
by ‘the pupils;in tﬁe clubs to iliustrate‘some theorem or to

clarify some mathematical concept, and these can be made a part



cf the permanent exhibit.
A mathemstical exhibit might not only educate and in-
fluence the public to be more tolerant towards mathematics,

but might even create 2 greater demand for the subject.
PERIODICAL ARTICLES

"USE OF BWXHIERITS"

h

Broverman, Penjamin, "The Nathenratics Hxhibit at the
Century of Progress," High P01ntu. p. 30-31, Decenber 1934,

Georges, J.S., "Supplementary Projects: Prccedure," The
Yathematics Teacher, 26:467-470, Decenmber 19353,

Georges, J.S., "Supplementary Projects: Procedure," The
Mathematics Teacher, 26:233-285, Nay 1935,

cregory, ¥.C., "Yathematics Fxhibit, " The Nathematics
Teacher, 25:382-384, October 1930,

.Hérris, Icuise N., "Exhibit Your Nathematics, " High
Points. p. 22-25, December 1934,

1 | Yoore, L., "Nathematics Exhibit, World's Fair, chicago,"
‘ The XYathematics Teacher, 26:482-4836, December 1933.

Nossman, Fdith L., "A Mathematics Room That Speaks for
Itself, " Schocl, Science, and Nethemetics. 33:420-4530, April
1933, .

‘ Ramqeyer, John A., "The Nathematics leboratory -~ A Device
for Vitalizing Mathematics," The Mathematics Teacher, 28:228-
233, April 1935,

. - Reeve, W.D., "Exhibit of High Schccl Mathemztics -- Its
- History and Educational Value," School, Science, and Society.
¢ 2:191-197, August 7, 1915,

, Wilscn, Ruth, "A Unique Mathematics Exhibit," The Nath-
- ematics Teacher., 30:128-129, Narch 1937,
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Collection of library materials.: A project that will

be of great benefit to the mathematics club and zlsc of interést
to the members will be the éollection of mathematical books and
pamphlets, OFf course, if the club is withcut funds, it will
take = little time to raise énough fhrough dues or some money-
naking scheme to buy at least one or two bocks,

Yuch cf the most useful material is now available only

in scattered periodical literature and in advertising brochures

and pamphlets, and it is difficult tc mske such fugitive matericls
accesible to cur students. There are many goverrment bulletins

on mathematicel tepics that can be had for o few cents by sending
% to Washingtcn,AD.C.

Sources of material are very numerous. Xuch material can

be had from popular magazines and newspapers. There are adver-

tising pamphlets published by the Bell Telephone Company, Ford
YVotor Company, Westinghouse Tlectric Company, Johannsen Gesuges,
Gruen Wafch Guild, and many others that contain material of value
to the mathematics club,

| Another important part of the library is the picture
division. ﬁevﬁay find maférials.that are in the form of illustra-
tions that cover a wide field of mathemstics. For example, there
may be a foldef'oh.Egypt, containing photographs and drawings
taken largely,from_édvertisements, illustrations of costumes and
pgople, the pyramids, the Sphinx, and many other phases of art,

architecture, and industry in Egypt. There may also be a folder
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containing striking pic?ures of mecdern engineering achievements
such as airplanes, treins, factcries, dems, snd industriel ,
processes. Nuch free or inezpensive meterial can e secured
from different sources to help build up the mathematics library.

another collection that wculd be useful would be &
ccllection c¢f plays for the department,

The purpOse‘of the project is nct to replace the becoks
on the history of mathemetics or on- the recreations, tut rether

to supplement them, and by creating and cultiveting student

interest, to encourage them in the use of such books,
PRRICDICAL ARTICLES
"LIERARY NETDS"

Antwerp, VYan E., "Supplementary hatnematlcc Through the
Librery, " National Flementary Principel. 12:285-287, June 1933.

Barnes, dugusta, "Neking Nathematics Interesting, " The
Vathematics Teacher. 17:404-410, Yovember 1924, )

Forres ster, Gertrude, "A Home-Room Teacher's Eookshelr
of ¥ree and Inexpensive N?t@rlals," Secondary Rducstion. 7:30-
33, February 1938.

Iloyd, D.®., "Ribliography of Popular Mathemstics, "
School, Science, and Nathemetics. 38:186-193, Tebruary 1938,

¥iller, G.A., "Mathematical Encyclcpedies," Schiccl,
Science, snd Nathemastics. 12:27-30, Jaznuary 1912.

Miller, GwA;, "New lNathematical Periodicals, " Schccd,
* Science, and Nathematics. R2:276-280, karch 1922,

Reene, W.D., "References for Teachers," The lathematics
Teacher., 15:303- 307 Vay 1928,

Sharwell, Truman, "Books That Help Nake Vathemsatics
Interesting, " The NMathematics Teacher. 19:419-428, Yovember 1926.
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Stone, Charles A., "The Supplementary Preject in lath-

ematics," School, Science, and Vethematices, 24:905-912, Dec-

ember 1924,

Teylor, S.H., "Nathewatics Librery and Rec
Programs, " Schcol, Science, znd Mathematics. 350:626-654,
June 1930,

Wright, ¥.C., "Nathematical Articles of Interest,"
School, Science, and Nathemstics. 15:622-829, October 1915,

"A RBrief List of Vethematical Fooks," The lath-
emetics Teacher., 18:477-489, December 1925,
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Visual aids. Visual education is a recent development,

1

and educators predict that it will become more and more in-
portant. Other departments have made more use c¢f visuel educetion
then hes the mathematics depsrtment, but teachers of mathenatics

are nocw taking advantage of these helpful cevices. It 1s reason-

able to expect the use of visual zids in mathematics to becone

extensive,

\

Slides and motion'pictures afe useful in developing
an appreciation for meathematics. There are many possibilities
for the use of films in gecmetry, employing the technique theat
is now used in the cartoon films. A few good films have Leen
made following this idea, showing constructions and their gec-
metric reletions. The mathemztics club can profitably take ad-
vantage of the many films thet cen be used to give reliable in-
formation on mathematics and subjects closely allied to it. Many
of these films can be obtzined free of charge, while cthers may
be rathef expensive,

"The Benefactor," a three-reel motion picture on the life

of Thomas A. BEdison is an excellent picture to use. This film can

. be obtained without charge from the Publication Eureau, General

Electric Company, Schenectedy, New York. The General Flectric
Company hes some other films of mathematical interest that are
wgli,described in their pamphlet "Lecture Service, lMotion Pictures,
and Lantern Slides."

.. Other sources of films are: The Argonaut Distributing
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Corporation, 5 Columbus~Circle, Yew Ybrk City; the New Jersey\
State MNepartment of Fublic Instruction; and, Nr. Cherles H., '
Sampson of the Vassachusetts Department of Rducation has completed
5 film entitled, "Definitions of Plane Gecmetry." Any club wishing
to develop a screen projeét éhould first obtain a copy of "10C0
and 1" freom the Society for Visual Education, Inc., 130 West 46th
Street, New York City.

Slides cf 2 mathematical nature may be obtained from
Indiana Univeresity, The Keystone Company, General Scientific
Supply Comwpany, Chicago Apparatus Company, Ball State Teachers
College, and Indiana State Teachers Cdllege.

If the mathematics club has mewbers interested in photo-
graphy, they may be set to work obtaining pictures illustrating
various mathematical forms and principles such as symmetry, cir-
cular and Gothic windows, compound curves, eccentric and concen-
tric circles, proportion, similarity, triangles, triangular bracing,
and parébolas formed by suépended cables. All of these and many
more are to be found in the fields of architectural and structural
design. :

»Lantefn slidesyof~anj of these pictures will make them
more readlly avallable for classroom use or for a mathematlcs club
program. Etched glass slldea w1th araw1ngs of gecmetry Drop051tlons
can be made by members of the mathematics c¢lub capable in drawing.

Another v1sual ald of value is the bulletin board. (See

‘_ page 49 for further information on the construction and uses of

the bulletin board.) If illustrative material is shown tc the
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ils, the room should have a bulletin bosrd. Let the members

pup

of the club help in the collection of proper materials for thié

board. The board should be placed so that it is easily seen. It
should be of such materials and workmanship that the effect on
the room is pleasing and theAdisplay attractive,

Posteré may be thought of ag illustrative materials to
be displayed to the)students by placing them on the walls or
bulletin boards.‘The posters usually ccntain some explanatory
senténce cr‘word.

Designs in the nature of posters that contain a combin-
ation c¢f figures and colors are ornamental. Designs most useful
in the geometry rocm are those based on geometric figures, such
as, circles, triangles; and squares. It is through these visual
aids that an appreciation of geometry in art, architecture, and

nature is develcped.
PERIODICAL ARTICLES
WVISUAL AIDS™

Engle, T.F., "Some Suggestions for Using Amateur Photo-
graphy in NMathemstics Courses, " School, Science, and kathematics.
33:506-510, Nay 1933,

" % Tordney, C.L., "Visual Aids at the World's Fair," Natiops
School.V13:55-57, Nay 1934.

‘Punnett, Margaret, "Mathematical Films," The Mathematical

Gazette. 21:149-151, Nay 1937.
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