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INTRODUCTLON

The rroblem

5

Statenent of the Problem. This study sesks to discover

whzt must be offered every pupll in the field of high school

methematics. It 1g proposed to find the particular mathemati-

i

1

cal areas and skills that must be & part o

the gensral
aducational equipment et the command of all high school
students and graduates. In addition, an indication of the
time that should be spent in acquiring these skills is sought.
Purpose of the Study. The purpose of the study is to
provide s foster of topics which will cover all the basic
8skills and appreciations to be requirsd of all high school
students in their mathematics experiencss. It is expected
that this 1ist will be of value to those adjusting their
high school curriculum to best meet the nseds of the students
in reletion to general educstion.

Need for the Study. The Harvard Committee on General

Education has stated the place of mathematics in general
education &s follows:

The complexities of organizetion and technology
in modern industry, in government, and in the
national defense make increasing demands upon the
mathematical equipment and skills of the ordinary
participant and worker. .....It helps build sone
of the skills and comprshensions that make the




effective iﬂdividual.l

There is a great diversity of opinion regarding the
necéssary mathematical offerings in the high school. These
vary from &én insistence on a requirement of the trsditional
sequence of algebra, geometry, and trigonometry through a
paricd of three or even four vears to the view that no
mathemetics is necessary beyond the skills of arithmetic.?
Probably neither of these extremes 1s adequate to meet the
needs of modern youth.

In many schools mathematice holds a position of dis-
repute in the eyes of pupils, patrons, and administrators.
This is lergely dues to the Failure of the mathematics people
to provide a proper curriculum. Some of the valid criticisms
mentioned are:

«eeee much mathematics teaching and many types of
courses in mathematics deserve the derogatory re-
marks .... leveled at them. .... @ whole reorgan-
ization of the program in mathematics is needed.
+e+s Our present traditional mathematics ofrfer-

ings serve about fiftean per cent of our high
school gpopulation.

lgarvard Committee on the Ubjectives of & General
Zducation in a Free Soclety, Gensral iducation in a Free
Society, p. 1l6l. :

®Netional Council of Teachers of Hathematics, The Flace
of Mathematics in Secondary lducetion, p. 35.

-~

3Myron F. Rosskopf, "The rlace of Mathematics in Genersl
Bducztion," School Science and Mgthematics, ZLIX (October,
1949), 565-570. .

hyiiiiam 2. Geger, "mMabthemstics for the other zZighty-
Five Per Cent," School Science and Methematics, XLVIII
(April, 1948), 296-301.




The mathemstics courses do nct appeal to the

pupil who is not pleaning to enter collsge, ...
contaln an abundance of materials for which peopls
in general have 1little or no use, .... courses ars
too difgicult, «ses COUrses are disliked by many
pupils.

The mathematics curriculum must be revised to meet most
effectively the needs of medern youth. Several agthors have
made suggestions on this matter.

The schools.... are now confronuted with the

problem of deciding what they can do to improve
the mathematical ability of those pupils and

i

others in the community who are almost 8ertain
to need mathematics in their life work.

With the populstion of our high schools fast
becoming a cross section of our country’'s
population.... it 1s fitting thaet mathematics,
the universal langusge of the socisl, econonic,
industrial, and atomic age .... be properly
attuned to the rhythmn of the times.
Yith these statements in mind, 1t is evident that there
is a very resl need for some up-to-datve clear thinking and
research on the matter of the high school mathematics

curriculum,

Limitations of the 3Study. This study does not propose

to discover how the important topics are to be organized into
the curriculum. No suggestions will bse made as to the proper

year for s particular item or which items should be grouped

5E. R. Breslich, "New Liathematics Coursesg," California
Journal of Secondary zZducation, XXII (December, 1947), p. L61.

6%. D. Reeve, "hlodern Trends in Mathematics Hducation,"
School Science and Mathematics, XLVIII (January, 1948), 21-23.

7marguerite 4, Wolfinger, "Mathematics Designed to Serve
Differing Individual Needs," School Science znd Mathematics,
XLVIIT (June, 1948), 453-L58.




together in one coursge. The purpose is to discover what
methematical tools are necessgary for svery high school pupil.
This problem ig concerned with the "what" but not the '"how",

"where", or "when" oOf high school msthemstics experiences.

sources of Data

Published liaterial. Recent studies of trends and needs

in mathematics, as well as hLigh school curriculum in general,
were surveyed to discover the modern concepts of the mathe-
matical sxperiences nscessary for all high school students.
In some, a suggestion as to the proper time to be spent on
this program was presented. The articles and publications
which were studied were the following:

farvard Committee on the Objectives of a Gensral Hducation

in a Free Society, General Zducation in g Free Society.
W. D. Reeve, "General Mathemstics for Grades Nine Through
Twelve."

. R. breslich, "Curriculum Trends in High 3chool

b=

Mathematics."

Harold P. Fawcett, "A Unified and Continuous rrogram
in #athematics."

National Council of Teachers of Mathematics, The Place

of Mathematics in Secondary sducation.

Progressive Zducation Assoclation, iathematics in

General Hducztion.

Ben G. Graham et al., What the High Schools Ought to

Teach,




#. R. Binns, "Mathemstical Uperations Used in Ordinary
Occupations and Suggestions for Incorporating them in High
8chool Mathemsatics.!

The Check-List. Several texts in high school mathematics

were studied to deterinine the content that is now provided.
Only texts of & more general nature were studied. These
texts were:

Applied kathematics, Herbert £. Cobb.

General Mathematics, Schoriing and Reeve.

Practical lMathematics, N. J. Lennes

Business lathematics, R. Lkobert Rosenberg.

Mathemetics We Use, Brueciner and Grossnickle.

The topics found in these texts were largely incorporated
into the check-1list.

sdditionsl topics for the check-list were suggested by
two published approaches to the problsm. Une of these was
"Curriculum Trends ian High School Mathematics™ by Breslich.

The other was The rlace of hathematics 1n Secondary iducation

published as the fifteenth ysarbook of the National Council
of Teachers of liathematics,

The check-list wes submitted to a group of one hundred-
twelve graduate students in education with teaching experience.
It was felt that a random sampling would not give valid results
in this investigation. The peoples who marked the cﬁeck-list
needed to have a background of experience and education which

would provide them with a first hand knowledge of youth as




6
well as the aims of modern sducstion.

Helated Studis

Several similar studies have been reviewed by ths author.

Others have used different approaches to the same problem.

e

Binns constructed a checx-list of repressntative problems

and gathered data on how many people had solved bthese parti-
cular problems since nigh sc'no.ol.8 The operations most used
were assumed to be the most important for inciusion in the
methematics courses. In a similar study fvans gathered
informatlon on current practice from several cities and also
reviewed the toplcs covered in several texts.g Another study
by Jones and cthsrs has indicated the trsnd toward more

10

meaningful msthematlics. Th report, howevser, presented no

e
1]

specific suggestions as to the proper content of the courses.

nvestigations in this field are

Jeta

Two nore comprehensive
also aveilable. Cne published in nineteen twenlty-three by the
National Committee on Mathemeticzl Hequirements gave emphasis
to the then dominant college preparation objective and sug-

gestions for implementing it. This study was conducted while

8%. R. Binns, "Mathematical Operations Used in Ordinary

Occupations and Suggestions for Incorporating them in High
School Mathematics.™

7%illard ivans, "A Syllabus of Practical Mathematics for
the Ninth Grade.” : s

lOPhillip S. Jones et al., "A Report om Frogress in ilathe-
matics Fducation," School Science and Mathematics, XLIX
(June, 1949), L65-4L7L.




the concept of formal mental discipline was prevalent.

=

£

other, a more recent study, published as the
book of ths Netional Council of Teachers of kMathsmastlcs in
nineteen forty presents suggesticns for a course of study in

the 1light of modern objectives for genersl educatlon.

1 . .. - . .
lHaﬁlonal Committee on Mathematical Reculrements, The
Reorgzanization of liathematics in Secondary Zducation.

12§gtional Council of Teachers of lathematics, The Place
of Mathematics in General Zducation.




CHAPTER II
FINDINGS OF THE STUDY

The data in this study were obtaeined from a survey of
related studies and publications, and from a check-list con-
structed by the auﬁhor. Texts in the fisld of secondary
curriculum construction, as well as studies specifically

ed. Items usad

[44]

relsted to high.school_mathematics, were u
on the check-1list were derived from these publicétions and
several texts in high school msthemstics., Blanks ware
provided for the addition of iteﬁs any individual thought
should be included in addition %o those enumerated on the
list. lone was added by more than one person. These items

-

are presented in the appendix as table VII.

Data Derived From Published Material

Many rather recent articles and publications have
directed attention to the place of mathematics in the general
education of the high school student. Several of these were
studied by the auther to find suggestions of the necessary
content in high school mathematics. In all cases, the
individuals or committses responsible for the publications
have a bread background in education and a rather comprehen-
sive study has usually been undertaken. In consideration of
this, their suggestions should probably carry considerable

weight.




Alberty tells of trends and advances in mathematics
instruction which have occurred recently.

The impact of the war upon sathematics has
had the effect of hastening reorganization in
order to make 1t serve human needs. Its applica-
tion to aeronautics, ravigation, and mechanics
has tended to make it less dependent upon
abstractions, Yaralleling this development,
reorganization in terms of its function of helping
students to understand and utilize the sclentific
method hss already made & beginning.

During recent years, plans geometry has been
vastly improved through the 'Nature of Proof' con-
cept that has teen pioneersd by Harold Fawcetst,
and worked out in the Ohio State University School.
Instead of stressing the conventional theorems, he
develops the nature of proof, particularly the
place of definitions and assumptions in relation
to the conclusions that are reached. Students are
taught %o be critical concerning radio and .news-
paper advertising, the sermons that thsy hear, fthe
articles thaet they read, and in their discussions
] with their Tellows. JSubject matter 1s drawn from
; the deily living of tns student. Hs comes to see
that the methods of the mathemetician and of the
scientist may bs gfﬁeralized to apply to all
aspects of 1living.

i it

A speclal committes rzport on secondary school curriculum
prepared for ths Americen Youth Commission has considered
the needs of high school students in mathematics.

Recent experiments have been tried 1n extract-
ing from the conventicnal courses in mathematics
the Tundemental general principles which are
bases of all prescise thinking. Hveryone should
have & vivid understanding of the truth that an .
equation is of such nature that whatever is done
with one siaes of the equation must be done with
the other side 1f the equation is to remain valid.
dveryone ought to know how to translate a table of
figures into a graph wiich shows trends at a glance.

surmncamr e

Lgarold ilberty, Heorganizine the High School Curriculunm,
p. 391.

h1pig., pp. 109-110.
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Sveryone Of%ht to know something about funetional
relations.

The Harvarc Committee recommends the following ss the
proper minimum mathematics content and tims allotment for
high school pupils:

The next stage in mathematical instruction
{after the eighth grede}, and the last for those
students who are least apt in the subject, should
convey and appreciation of the use of formulas,
graphs, and sim.le equastions, and should develop
some skill in solving right trisngles trigonomet-
rically. Zven in the case of pupils who are not
quick in mathematics, these last steps should
require not more than half & year.l

The Frrogressive sducation Association has published s
treatise on the achievement of the proper general educational

alms in s

[¢]

condary education. They list these basic concepts
as the msjor ones needed by the student to "lesrn the nature
of both methematics and the problem-solving process, and to
appreciate the values of a democratic society."l7

l. Formulation and solution of problsms.

2. Data

3. Approximation

L. Function

. Operaticn

15Ben ¢. Graham et al., What the High Schools Cught %o
Teach, p. R8.

Loarverd Committee, op. cit., p. 162.

17Progressive Aducation association Commission on
Secondary School Curricalum, Mathematics in General zducation,

p. 73.
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6. Froof

7. Syambolism

Binns recommends the following as a result of & study
ceoncucted in neteen thirty-eight:

General mathematics shculd contain many
problems concerning home eXpenditures, percentage,
insurence, i instal lment buying, nmeasurement, areas,
reading and constructing graphs, simple geometri-
cal construction problems, and the very simplest
algebreic equations.

Heeve would have any mathematics beyond the ninth grade

mede slective. -He states rather explicitly the areas to be

2 L

covered in the ninth graf@e mathemstics courss requirsd of
211 students.

In the ninth yesar the function furnishes the central
idea of the course and the simpler truths and con-
structions of gecometry help to rationslize some of
the more form°l aspecte of the algebra and later to
furnish exercises for algebraic applications

«... #xcessive formalism is greatly reducsd and the
emphesis 1s placed upon the fun05101, the formuls,

and the graph.

.... We introduce & great desl of informal geometry
in the rirst year, followed in some casses, by a
simple approach t0 demonstrative Jec¢utry only where
it comes naturally end easily.

The elemsntery ldeas of numerical trigonometry

..+ are as easy for a nintih grader as snything else
once he understands the nature of similar trianges. lé

Fawcett suggests thet a unified and continuous program
is necessary in mathematics.

Mathematics.,.. 1s a system of ideas unified by

18Binns, Op. cit., p. 54.

lgV D. Reeve, "General Mathemstics for Grades Nine
through Twelve," School science and Mathematics, XLIX
(February, 1949), 99-110.




iz

a number of fundamental concepts which grow in
meaning and significance for the student &s his
study of mathematics continues. ....Among the
most important of these concepts are:
. Number
. hicasurenent
. Relationship
. Yroof
. Operation
. Symbolism

A program in methematics designed to coantribute
t0 the general education of all our students will
provide continuing and Sersistent emph&sis on each
of these six concepts.?

[OAN B PEIG B

In a study of ths mathematics necessary for intelligent
citizenship, Breslich suggested the following basic
mathemstics for =211 high school snuﬁents:zl

1. Arithmetic

a. basic concepts
b. fundamental opsrations
c. ratio and proporticn -
d. s¢uare root
e. measurement
f. percentage
g. tables
h. verbal problems
2. Geometry
a. geometric concepts

b. direct measurement

EUHarold F. Fawcett, "A Unlfied and Continuous Program in
iathematics,"” School Science and Mathematics, L (May, 1950),
342-348.

21,

#. R. Breslich, "Curriculum Trends in High School
%atgematics," The Mathematics Teacher, XLI (February, 1948),
0- 9-
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properties of geometric figures
indirect measurement
geometric constructions

cultural values of geometry

3. algebra

a. algebraic concepts

fundamental operations
equations
ratio and proportion, variation

fornules

f. problem solving

L. Statistics

a. vocabulary of statistics

b

meaning of statistical data

5. Graphical Hepresentation

a. read, understand, interpret graphs

s}

comparisons

¢. recognize trends

d

e

construct graphs

" problem solution by graph

6. Numerical Trigonometry

Breslich

a. sine, cosine, tangent

B construction of small trigonometric tables

C

in

.

-4

use of- three or four place tables

icates that the program required of every student

will take one vear.

ot
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The ¥Fifteenth Yearbook of the National Council of ‘Teachers
of Mathematics presents the results of & comprehensive study
of the place of mathemetics in secondary education with recom-
mendations for improving the curriculum in high school
mathematics.22 The proposed areas to be coverad in the ninth
grade general mathematics course which is the minimum require-
ment of all students is indicated in the following outline.

A. Arithmetic

1. Tundamentals

a. fractions

b. mixed numbers

c. declmals

d. per cent

e. mensuration

f. metric system
€. bookkeeping
h. approximate numbers
i. significant figures
. estimating results

shortened methods of nultiplying

= o

. soclel problems
2. Functional Topics
a. home-owning

b. mortgages

e
ct

:

R2National Council of Teachers of Mathematics, op. ¢
pp. 101-107. _




¢. taxes

d. instaliment buying
e, insurance

f. investments

g. automobile expenses
h. debts

i. risks

j. health
k. food
1

. budgets

m. building and loan association
n. ccoperstive snterprises

B. Graphic Representation

Hy

1. Construction and intérpretation of pictograms.
2. Construction and interpretation of broken
line graphs. |
3. Construction and interpretation of bar and
circle graphs.
4. Construction snd interpretation of graphs of
formulas.
5. Fitting formulass to graphs.
C. Algebra
1. Use and interpretation on signed numbers.
2. Use of symbols to express ideas.
3. Meaning and importance of generalizing a

problem and i1ts solution.
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L. Use of eguations to solve problems which
cannot be solved sasily by arithmetic

5. Retio and proportion

6. D=ysndeance

7. Zxponents

€. Square root by computation

9. Pythagorean relaticn
D. Trigonometry

l. Scale drawings

2, Similar triangles
3. RBatio of similitude
L. Define sine, cosine, tangent
5. Use tables to four decimals :

Ths data above indicates considserable variation in the
sugzested msthemstical needs of high school students. These
differences must be resolved in order to establish the proper

curriculum in mathematics for high school boys and girls.

Data Derived From Use of the Check-List

Positions Represented on the Survey. The check-list was

returned by one hundred-fifteen graduate students in educatiocn.
Of these, one Iiad marked the check-list improperly and two
indicated they had no teaching experience. after eliminating
these three, there remsined one hundred-twelve properly
completed check-lists upon which this portion of the study

is based.

The individuals cooperating in this study comprised a
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broad representation of asducational endeavor. Thirty-rfour
were associgted with elementary schools, seventy-two were
working in secondary schools, and six were superintendents
of schools. Table I presents in more detail the positions
occupied by those returning the check-list. It should bs
notad that the discrepancy between ths total occupations

(one hundred twenty-six) and the number of people marking

the cheok—list (one hundred twelve) is dus to the filling of
more than ons position by one person (teaching two or more
subjects, principal and tesaching & subject, etec.). Consider-
ing ths veriety of the sampling, it would seem that the
checi-1list results should indicate Gthe general attitude of the
teachars of this arez concerning ths essentials of the

minimum mathematlics curriculum in the high school.
TaBlLa T

POSITIONS RAPRESENTZD DY WLilcd MAmKING CHmuk LISY

FPosition _ Representation

Eleméntary Schools
Teacher 22
Principal 15
Secondary Schools
Science 11
Industrial Arts 11

Coach 11
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TABLE I =-- continued

Position Representation

Mathemstics il
Social Science
Commerce

English

Physical Zducation
Home wsconomics

Music

Printing

Driver i&ducation
Director of Guidance

Dean

I_-l
o C H OH O OO N W o -3 &

Principal

Superintendent cf Schools
o

Response to Fundamental Uperations. LZvery topic included

under fundemental operations was checked at least a few times.
If everyone were to be saﬁisfied, all topics would be included
for all students. However, the time alément, as well as the
consideration of utility, will probably make it necegsary to
eliminate those topics which seem to be of least importance.
The fundamental operation which received the most response

was 1tem four of Part A which was "Calculation of per cent."
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Ninety-Tour per cent of those responding recommend that all
high school students spend some tixe on this topic. The item
receiving the least response was number five of FPart D which
was "solution of right triengles by trigonometry." Only
twenty per cent of the group felt there was a necessity for
this topic to ke covered by all high schocl students. Lless
then fifty per cent of the respondents marked the lower forty-
one par cent (le=st popular ninetesn) of the topiecs. Tsble II
presents the detasiled ranking of all the topices listed under

fundamsntal operations with the most chosen first and the

least chosen lasit.
TABLA IT

RANKING OF RESTONSES TO FUNDAMaNIAL OPErLTIONS

Rank Fandamental Operation
1 Calculation of per cent.
2¢5 Addition, subtraction, multiplication,
and division of decimals.
25 Heading and interpreting graphs.
L Addition, subtraction, multiplication,
and division of common fractions.
5 Reading of tables.
6 lieaning of positive and negative numbars.
7 Understanding of meaning of point, line,

angle, prism, triangle, tetrahedron,
quadrilateral, etc.

8 Construction of simple statistical graphs.
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TABLE 1T -- continued

Rank Fundamental Cperation
9 Measurement of weignt approximately.

105 Measurement of length approximately.

105 Rounding off approximate numbers.

12 Measurement of angles with protractor.

13 Calculation of ratio.

14 Addition, subtraction, multiplication,
and division of whole numbers.

15 Solution cf formulas.

16 Determine common arcas and volumes by
formula.

17 Organize statemsnts in coherent logical
sequence.

19 Solve algebrailc expressions in one unknown.

19 Construction of parallel lines, perpsn-
dicular lines, eftc.

19 Construction c¢f accurate scale drawings.

21 Meaning and use of stastistical terms as
"mean®, "median%", etc.

22 Discover flaws in reasoning of proofs.

2345 £4d, subtract, multiply, divide algebraic
expressions.

23.5 Use of metric units.

25 Determine maximum end minimum points
from a graph.

26 Use of computing machines to add, subtract,
naltiply, and divide.

27 Square root by computation.

28 2dd, subtract, multiply, divide signed

numbers.
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TAPLE 1T -- continued

Rank

Fundamental Cperatlion

29

bely
L5

L7

Transferring a line segnment by use of
dividers or compass.

GConstruction of zlgebraic sqguations for
verbal problems.

Interpolation in resding znd interpreting
graphs.

Meaning and use of literal number expressions.

Conditions for congruence znd similerity of
triangles, etc,

Graphical representubtion of a formula.

Solution of right triangles by Pythagorean
Theorent,

Sketeching geometric figures.
Determine rate of chenge from a graph.

Meaning and use of exponents.

factor algzebraic exoressions.

Meaning ané uss of redicals.

!.._I'
@
H
o
o

Measursmant by use of verni
micrometer celipers.

Caleculation by usse of logerithas.

Solution of rigatv trisnglses by trigonometry.

|
]
j
]
i
i
H
3
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Ressonse o Functlonel Applications. The gensral response

e

1]

=

t¢ ths functional egpplication tepics was much stronger than

4 1 TS

to the fundamsntals. The least popular item "Find American
price per unit from quoted forelign price and unit" was checked

nost recommanded

e
(L
by

on Bthirty-four per cent of the papers. Th
items, "Houseshold accounting”,"Cost of insgtallment buying®,
and "Finding discounts and commissions" were all marked by
ninety-five per cent of the educators. Fifty per cent of the
respondents recommended gll except the lower fourteen per
cent (four least pooular) topies. Table II1 presents the

rankineg of the topics listed under functional applications.
TABLE 111

RANKING OF RIESYONSIS TU FUNCTIONAL ArrLICATIVNS

Rank - Functiconal Aipplications

Household 4Accounting.

Cost of instellment buyling.

T
41

in

o

discounts and¢ commisgions.,

th

Cost of owning & home,.
Buying food.

5

aking snd following a budget.

=] v W NN

Computation of insurance and taxes.

.8 ' Saving money.
8.5 Cogt of owning & car.

10 #illing out income tax forms.
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TiBLA 11T -- continued

Rank

Functional Applications

11
12
13
1L

21

23
24
| 4 25
. 26

27
28

D

Investments in seneral.

e

Calculation of ordairery and compound interest.
Find ares of Tisld, volume of ftank, etc.

Alementary heat
2

omparison of fuels,
insulation, )

-

Marketing farm and industrial products.

setimeting probable cost of house bulld
from a particular set of plans

Simple mschanics (law of lsver, efficisucy
r

ctricity (ohms law, reading k.w.h.
\
C.)

]

Computation of deprsciation.

Lppreciaticon of the contribution of
mathenatics to the progress of civilizstion.

Buying and selling of stocks and bonds.

Gathering snd tabulating stetistical data
from community.

=t

Apprecistion of geometric designs and
ornaments in bulldings and surroundings
in general.

Zlementary surveying.

Simple navigation.

Find American price per unit from guoted
-Toreign price and unit.

AR T
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Time to Be Spent Mathematics. The majority of ths
respondants scem 0 feel thse present XHansas requirement of

one year of high school mathematics is inadsquate. FiTty
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more semesters &s the minimum tims to bz spent by all high
school students in acquiring ths necessary skills und sxperi-

enceés in mathematics. Only thirty-three psr ceant indicated
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Comparison and Intsrpretation of Late

Deberunination of Mecessary Fundemental Toolcs. It was

nscessary to welgh snd svaluate the sevsral possible funda-
mentel Topics to determinse whieh should te included for all

bigh school students. %uite & variety of items were suggested .

in the published materials. The most imporitant wers chosen

on the basis of more or less common agreement among the sources,

t0 be worthy of inclusion on this basis:

1, Use of formulas i

10. Symbolism

11. Per cent

12. liessurement

13. Geomebrical constructions
14 . Informal geonmatiry

15. Concent of number

16, Ratic ané proportion

17. © of tebles i

G
w
1

18. Cultural values of geometry
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and mixed numbers

ct
}.lc
o
5
tn

19. Frac
20, Decimals
21, Metric system
Those items on the check-1ist were selected for
inclusion which had bsen marked by over fifty per cent of
the respondents, This maGe necessary the inclusion of the
twenty-six most popular itsms. The following items were
in this category:
S Calculatioh of per cent.
2. Addition, subtraction, multiglication, and
division of dscimals.
3. Heading and interpreting graphs.
L. Addition, subtraction, multiplicatiocon, and
division of common fractions.
5. Reading of tasbles.

6. Meaning of positive and nesgative numbers.

7. Understanding of meaning of point, lins, angle,
prism, triangle, tetrahedron, guadrilateral, etc.

8. Construction of simple statistical grephs.
9. Messurement of weight approximatsly.
10. Liessurement of length approximately.
1l. Rounding off approximete numbers.
12. Measurement of anglés with protractor.
13. Calculation of ratio.

\

14 . Addition, subtraction, multiplication, and

division of whole numbers.

s
i
fi
g
il

15, Solution of formulas.

SR
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16. Determine common areas snd volumes by formula.

17. Organize statements in cohsrent logical sequence.

18, Solve algebraic expressions in one unknown.

19. Construction of parasllsl lines, perpendicular
lines, etc.

20. Construction of accursie scale drawings.

21. Meaning and use of statistical terms as "Mean",
"Median", etc.

22. Discover flaws in reasoning of proofs.

23. Add, subtract, divide, multiply algebraic
expressions.

2L. Use of metric units.

25. Determine maximum =snd minimum points from a graph.

26, Use of computing mechines to add, subtract,

ﬁ multiply, and divide.
i Functional Topics to Be Included. Less attention wes
|

given to ths presentation of Tunctional topics by the

gources surveyed. However, the followling were recommended

for inclusion by at least two authors:

SRR ke

l. Home expenditures.
2. Iasursnce and taxes.

3. Debts and installmsnt buying.

L. Home-owning.
5. liortgages.
Those marking the check-list responded strongly to the
functional topics. Inclusion of the ones marked by at least

fifty per cent of the respondents necessitated a list of

s em i mmemes = s e s e e
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the twenty-four most popular items which follows:

l.

2.

iz2.
5
1.
15.
16.

17.
i8.
19
20.
k.

22

Household accounting.

Cost of installment buying.

Mnding discounis and commissions.

vost of owaning a home.

Buying food.-

Making and following & budgetb.

Computation of insurance and baxes.

Seving noney.

Cost of owning & car.

#1ling out income tax forms.

Investments in general.

Calculation of ordinary anc compound interest.
Find srea cof field, volume of tank, etc.
alementary heat.

Marketing farm eand industrial products.
dZstimsting probable cost of house bullt from a
particuler set of plans.

Calculation of profit and loss.

Simple mechanics.

Simple slectricity.

o

Computation of deprecistion.

{

Pind height of building, distance across river,
etc. by length of shadow, outdoor triangle, esc.
Appreciation of the contribution of mathematics to

the progress of civilization.




L
4
-3
Rl

A MR -

Bl
3
3
.\::!

29

23, Buying and selling of stocks and bonds.

2L . Gathering and tabulating statistical data from

the community.

Compined List of Fundamental and Functional Topics.

lists above wers combined into the rollowing outlins by

combining similar statements from published waterial and

the check-1list.

The

I. Fundamental Zxperisnces for all High School Students

5

L.

2.

12,
13.
14.
L5

Calculation of ner cent.

Addition, subtraction, multiplication, and
division of decimals.

Reading and interpreting grapns.

Addition, subtrsction, multiplication, and
division of common fractions.

Reading of %tables.

If2aning of positive and negative numbers.
Informal geomatry.

Cultural valuss of geomstry.

Construction of simpls statisticzl graphs.

Py

Measursment of welght approximately.
Measursment of length approximately.
Approximetion.

angles with protractor.

Hh

lieasurement ©
tatio and groportion.
sddition, subtraction, multiplication,

division of whole numbers,
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16. Solution of formulas.

17. Organize statemants in coherent logical secusnce.

18. Solve algebraic expressions in one unknown.
1S. Geometric constructions.
20. Sceals drawings.

21. Statistics.

22. Froofs.

s

23. 4dd, subtract, multiply, divide algebraic

G e, Tl

expressions.

2L . Metric system.

;'- 25. Determine meximum ané minimum polnts frowm a
% graph.

% 26. Use of computing machines to add, subtract,
g- multiply, and divide.

f; 27. Llementary trigonometry.

B

i 28. Functioual relations.

x

% 29. Concept of number.

!

II. Functional Topics for All High School Students

it il

1. Household accouating.

3
3

o
[

Debts and 1nstellment buying.

Finding discounts and commissions.

Home-owning.

Buying food.

Making =nd following & budget.

Insurance and taxes.

-

Saving money.

0O o 3 oo B W

Cost of owning a car.
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0., Filiing out income tax Tforms.
11. Investments,
12. Calculation of ordinary and compound intersst.

13. #ind arsa of field, volume of tank, etc.

fou

14. Zlemsntary heat.
15. Merketing farm and industriel products.
16. kortgages.
17. Calculastion of profit and loss.
g. Simple mecheanics,
19. 8imple electricity.
20. Depreciation.

21. #ind height of building, distance across river,

ck
Q

etc. by length of shadow, outdoor triangls, et

in

22, Appreciation of the contribution of mathematic
to the progress of civilization.

23. Gathering and tabulating statistical data
from the community.

Time to Be Used for High School nathsmatics. None of the

sources ussd recomuasnd more than one year of regquired mauthe-
matics in vhe high school. Half cf those answering the check-
list recommend et least two years. Perhaps & compromise might
recommand three semesters; sspecially since a clear majority
(sixty-two per cent; of the respondents recommend at least
that number of semesters. In any event, the time could vary
in relation to local community needs and particular needs of

the students.
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SUMMARY AND CONCLUBIONS

This study proposss to determine the topics necessary
for inclusion in the :sethemasical experience of all high
school students. In addition the suthor soughit some indi-
caticn of the number of semesters of mathematics that should
be required of all nigh school s tudents. The dsta were
secured from a survey of related studies and e check-list

which was filled out by one hundresd twelve gradusts students
37

o

in sducatlion with tesching sexperience. Ths author's inter-
pretation of the date from literature and responses'to the
check-list is as follows:

1. The Fundamental Experiences most recommended were:
calculation of per cent; addition, subtraction, multiplication,

and division of decimals; reading and interpreting graphs;

n
fractions; reading of tables; meaning of positive and nega-
tive numbers; informsl geometry; cultural valusz of gsometry;
constructién cf simple statistical graphs; measurement of
weight approximately; measurement of length approximately;
approximation ; measursment of angles with protractor; ratio
and proporticn; addition, subtraction, multiplication, divi-

gl on of whole numbesrs; solution of formulas; organize state-

ments in coherent logical sequence; solve algebraic

32
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expressions in one unknown; geometric conssructions; scale
drawings; statistics; proofs; add, subtract, multiply, divide
algebraic expressions; metric systenm; determine maximum and
minimun points from & graph; use of computing machinss to add,
subtract, multiply, and divide; elementary trigonometry;
functional relations; and concept of number., Farticular
attention should vs given to the teaching of these funda-
mentals in high school mathematics. Many of these experiencss
will ve & review for mastery of skills introduced in the
glementary school. Others will be gntiraly new to the student.

2. The Manctional Applications most recommzndad were the
following: household accounting; debts and installment buying;
finding discounts and commissions; home-owning; buying food;
making and following & budget; insurance and taxes; saving
monsy; cost of owning a car; filling oubt income tax forms;
investments; calculation of ordinary and compound interest;
find areca of fiesld, volums of ﬁank, etc.; elemeantery heat;
marketing ferm and industrial products; mortgages; calcula-
tion of profit and loss; simple mechanics; simple electricity;
depreciatlion; find height of bullding, distance across river,
etec. by lndirect measurement; apprecilation of the contribution
of mathemmtics to the progress of civilization; and gathering
and tabulating statistical data from the community.

All these functional applications of mathematics to
real life situations should be introduced %o the student.

There are other topics which might apply to specific local
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conditions but those mentioned here have more or less univer-
sal appeal and application and so should be included for &all.

3. A rather strong majority of those responding to the
checic-11st proposed et least three semesters as the minimum
mathemstical requiremsnt in high school, half of the total
number checking the list suggested at least four semesters.
Cn the other hand, none of the published material proposed
that the progfam for every student cover more thnan two
semesters.

Conclusions

The findings of this study indicate thet the following
concl usions are justified:

1. Instructors and authors of textbooks of mathematics
should sssure the inclusion of the following items in the
experience of the high school student:

A. Pundamental Topics

Calculation of per cent.

Operations with decinmals.

Reading and interpreting graphs.
Operations with common fractions.

i{eading of tabvles. '

Meaning of positive znd negative numbers.
Informal geometry.

Cultural values of geomatry.
Construct simple statistical graphs.
Measurement of weight approximately.
Measurement of length approximatsly.
Approximation.

Measure angles with protractor.
Ratio and proportion.

Operations with whole numbers.

Solve formulas.

Organize statsments in coherent logical sequence.
Solve algebralc expressions in one unknown.
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Geometric constructions.

Scale drawings.

Statistics.

Proofs.

Uperations with algebralc expressions.
Metric systen.

Determine maxime end winima from graphs,
Use of computing machines.

Zlementary srigonometry.

Functional- relations.

Concept of number.

I

Functional Applications

Household accounting.

Debts and installment buying.
Finding discounts and commissions.

Home-owning.

Bu fiﬁg food.
Making and L“‘iowing a budgetb.
insaraace anc taxe

Saving money.

Gost of owqint & Car

T

InVustmenus.
Calculation of ordinsry ané compound irntercsst.
find zree of fisld, volums of tank, etc.
Blementery heat.
Marketing farn
llortgazes.
Calculati profit and loss.
oimple mechanics.
Simple electricity.
yepreciation.
Practical applications of indirect msasurement.
Appreclation of contribubtion of mathematics to the
progress of civilization.
thering and tabulating statistical data from
the community.

All students should probably be expected to take at
ree semssters of mathematics in high school. This
ot bs an iron-clad practice, but capable of soms
nt to ths capacity and qttltu”g of the student.
Further study should be undertaken. The inclusion

ems added to the check-1ist by the respondenss would
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b 4 study should be aade of tne time allotuent
necossary for each of the toplcs suggested for imclusion
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in the high school wmathematics experience for &ll studenis.
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Please state your occupation i
gupte., NS Eng. , el,teach.,etc.)
Please indicate by a check mark the topics in the following
Iist you belleve should be part of the mathematical
instruction for cvery pupil in high school.
Usc blanks to add any itcms mecessary.

I. Pundamental Mathematical
Proccssecs.

A. Numbcr and Computation.

— 1¢ Addltion, subtraction, multiplication, and division of
: whole numbcers.
2. Addition, subtraction, multiplication, and divisgion of
conrion fractions.
3. Addition, subtraction, multiplication, and division of
declinals.
4, Calculation of per cont.
5. Calculation of ratio.
6. Squarc root by conputation.
7. Beading of tables.
8. Use of computing machines to add, subtract,multiply,divide.
9. Measurement of length approximately ( mearest % in. ,etice).
10, Use of metric units./fireight
11. Measurement of Xength approximately ( mearest ounce,etcs)e
12, Solution of formulas.
13, Meaning and use of literal number expressions.
14, Mcaning and use of radlcals,
15. Mecaning and usc of oxponcnts.
16, Calculation by usc of slide rule.
= L7+ Calculation by usc of logarithms.
- 18. Moasurcmont by usc of wvernlier and micrometer calipers

= 19.
_ 20,

[ T PO T OO A O A N A B

21,

22,

B. Gecometric Form and Space Percoptilon.

1. Undcrstanding of mcaning of point, linc, angle, prism,
triangle, tctrahcdron, quudrilatorai‘ ctce

2., Conditlions for congrucncc and similarity of trianglocs,ctc.

_ 3 Construction of parallcl lincs, perpendicular lincs, cteéi

4, Construction of accurate scale drawings.

. 5 Measurement of angles with protractor,

. & Transforring = line segment by use of dividers or compass.

Te Solution of geometric proofs.

8. Skotching geometric figurcs.

- 9« Determine common arcasg and volumcs by forrmule.

40
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9.
10,
11,
_ 1256
. 13.

14,
15.
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C. Graphic Reprcosomtatilon.

Graphical representation of & formuls.
Constructilon of slnplo statistical graphs.
Deternine maxinum and nimlnun points fron & graph.
Doteornine rate of change fron a graph.

D. EIcnicntary Anwlyxai Fo

Meaning of positlve and negative munberg.
Rounding off approxinatc numbors. . _
Mcaning and usc of statistical tcrns as "moan", "median”,ctcs
Solution of right triangles by Eythagorcan: theoron.

Solution of right trianglcs by trigonoMetry.

Comstruction of algebralc equations for verbal problemss
Add, subtract, multiply, divide algebralc expressions,
Factor algebralc expressions.

Solve algebraic expressions in one unknown.

Solve algebralc expressions in two unknownsg.

Calculation of per cent of error.

Add, subtract, multiply, divide signed numbers.

E, Ioglcal and Relationz}l Thinking.

Organize statements 1n coherent loglcal aequence.
Discover flaws in reasoning of proofs.

Reading and Interpreting graphs.

Interpolation in reading and interpreting graphs.

II. Punctional Topics to which the gbove items ahoul& be applied

I the Classroom,

Finding discounts and commissions.
Filling out incomc tax forms.
Find American price per unit from quoted forelgm pricc
and unite
Elementary surveylng.
Find Weight of building, dlstance across river, ctc. by
Iength of shadow, outdoo® tiriangle, etc.

#imple electricity ( ohms law, reading kewe.hs meter,etce).
wrea of fleld, volume of tank, etc,
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__ 8, Simple mechanics ( law of lever, efficiency of motom,em.)-
~ 9. Appreciation of geometric designe and ornmamemts im
bulldings and surroundings in genecral.
- 10, Simplc navipgatiomn,
~ 11, Appreclatidon of the contribution of mathematics to the
- progress of ciwvilization,
- 12, Buylmg and solling of stocks and bondsa.
- 13, Gathering amd tabulating statistical dats from community.
~ 14, Camputation of deprecleation.
- 15, Household azccounting.
16, Computation of insurance amd taxes,
I7. Cost of installment buying.
18. Calculation of profit and loss.
19. Mazking and following @ budget.
20, Calculation of ordinary and compound interest.
2l. Cost of owning & car,
. 2xMaiingrxamtxfollowingyabudgete:
23, Cost. of owning & home.
24. Buying food.
25. Investments in general,
26, Saving moneys
27. Elementary heat ( compapison of fuels, insulation, etce).
- 28+ Marketing farm and industrizl productsa.
29. Estimeting probable cost of house bullt from & particular
got of plans,

Fleage astatc horc Be the minimum mumber of semssters you
belleve egvery high school pupll should spend in completing

hig work in mathematics,
gemesteors.

Thenk-you for your cooperation 1ln thls survey.
Sincerely,

Jrha St




RESPUNSES TO sACH ITa IN CHECK LIST

Tten Number of Fercentage
Hesponses

Fart A
1 78 70%
2 9L 8L%
3 96 86%
b 105 LT
5 79 71%
6 55 L%
7 92 82%
8 57 51%
9 82 73%
10 62 55%
11 83 4%
12 (a3 69%
13 L& L3%
14 27 24%
15 _ 20 36%
16 29 26%
17 25 22%
18 26 23%
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TABLE V -- continued

Ttem | Number of Percentage
Responses
Part B
1 | 8¢ 79%
2 L7 L2%
3 73 65%
L 73 65%.
5 g1 72%
i 50 L5%
7 31 - 28%
8 bt 39%
9 76 68%
Part C
1 | L6 1%
2 87 78%
3 59 53%
L L3 38%
Part D
1 91 81%
2 82 734
3 6L 57,
L L5 L0%
5 22 20%
6 Ll Y




L5

TABLAE V -=- continued

Item E;‘;ggiogg Percentage
7 62 55%
8 | 36 | 32%
9 | 73 : 65%

10 36 32%

1 39 35%

12 51 1,65

Part E
1 74 66%
2 63 56%
3 96 8 6
‘* & 43
Section IT
1 106 95%
2 99 88%
3 38 34%
L L7 2%
5 74 66%
6 80 71%
7 88 79%
8 80 714
I 55 L%
10 39 35%
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TiBLL V ~- continusd

i -
Ttem ﬂumber of Percentage
Responses

Section II (coatinued)

- 11 71 63%
12 68 61%
13 66 5%%
1L | 77 69%
15 166 G 5%
16 103 92%
17 106 95%
1€ 82 7 3%
19 104 93%
20 90 - 80%
21 102 91%

* 23 105 I
2l 104 93%
25 91 ' 81%
26 102 914%
27 &7 78%
28 86 77%
29 83 Thi

*Item number twenty-two duplicated number ninetsen so
does not avpear in the tebulation.




Portion of
Check-1.i8t

Ttems added
in bhlanks

H
o
-
ot

Fart

Pert

Section

b
¥

-

Computastion of heat units.

Advenced erithmstic in senior year.

Thinking problems Tor rapid cslculat

Interpoiavicn in tables.

Making change in business.

4

ecurity.

C
Q
}-.—
i
7..._‘
[43]

Yriting checks and keeplng checking
account.

ki
license tags.

Cost of vecation trips.

Trends and cycles in infletion prices.
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