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THESIS ABSTRACT

Mildrexler, D. J. Effect of Recent Jurriculum Studies on the Content
of Ninth Grade Algebra Textbooks

The specific problem of this thesis was to discover how much new
material has been included in certain ninth grade algebra textbooks.
The author hoped to find some of this material in every textbook
and to show a relationship between the amount of new material in a text-
book and its date of publication. ‘

The recommendations of two study groups, The Commission of
Mathematics and The School Mathematics Study Group, was the basis for
this survey. The topics selected for this survey were chosen because
they were left out in older textbooks and, in the opinion of the writer
as a mathematics teacher and student, zre topics essential to algebra
textbook content. They are, inh most cases, a combination of the
individual topics listed by the two study groups.

The following topics were chosen for this studys:s (a) teaching
students to understand principles, (b) presentation of equations and
inequalities, (c) treatment of the nature of number sysﬁems, (d)
functibnal relationship, and (e) statistical measures. Several laws,
rules, and’concepfs were investigated to determine their ineclusion in
textbooks.

There seemed ?9 be very little correlation between the method
of presenting material and the date of publication. The recommendations

of the study groups as to content seem to have been followed more closely



than theAsuggestions for method of presentation. This conclusion was
drawn because of an apparent positive correlation between inclusion of
certain materials and date of publication of the textbooks.

The results of this survey were surprising to the author since he
expected to find much more of this material included in the books. There
was some relationship found between the publication date and the amount
of new material included in the textbooks. It seems that most of the
books published after.1957 included much new material and in particular,
those published after 1958 included many of the recommendations of the
study groups.

In order to facilitate the changes needed to meet the needs of
all secondary school students, the content of textbooks must be
amplified and reorganized. It is the conclusion of the author that such

changes are slow in appearing.
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CHAPTER T
INTRODUCTICN

Mathematics is a living, growing subject. The vitality and vigor
of present-day mathematical research quickly dispels any notion that
mathematics is a subject long since embalmed in textbooks. Mathematics
today is in many respects entirely different from what it was at the
turn of the century. A large number of concepts have been introduced
in recent years.

Prominent mathematicans and leaders in the field of education
believe that these new developments should be included in our school
programs as soon as possible. Several study groups have been created
to report on ways to promote this end. The Commission on Mathematics
,Of the College Entrance Examination Board, The School Mathematics Study
Group, and the participants in The University of Maryland Mathematics
Project are some groups established for this purpose.

In view of the fact that the textbook is the usual tool for
teaching in our schools, and that the pupil's knowledge is often lim-
ited by what the textbook contains, it is essential that any new devel-
opments and concepts be included in as many textbooks as possible, and
as soon as possible.

The study groups have strongly recommended that certain topics be
included in the mathematics courses offered at the ninth grade level.
In order to include this material in a ninth grade course it is neces-

sary to include some of it in the textbookse
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The specific problem of this thesis was to discover how much new

material has been included in certain ninth grade algebra textbooks. The

author hoped to find ssme of this material in every textbook and to show

a relation of the amount of new material in a textbook and its date of

publication. The textbooks used for this study were thirteen in number

and at the present time they are on the approved list of algebra text-

books in Kansas. A list of these textbooks follows:

1.

2.

3.
L

Se

6o

10.

11.

12.

13.

Howard Fehr, Wal ter Carmahan, and llax Beberman, Algebra Course
One, Boston, 1955.

Ro;.?)_'.and Smith and Francis Lankford, Jr., Algebra One, New York,
1955.

Virgil Mallory, First Algebra, Chicago, 1956.

A. M. Welchons, W. R. Krickenberger, and Helen Pearson, Algebra
Book One, Boston, 1956.

Julius Freilich, Simon Beruwan, and Elsie Johnson, Algebra for
Problem Solv:mg, Boston, 1957.

Walter Hart, Veryl Schult, and Henry Swain, First Year Algebra,
Boston, 1957.

John Mayor and Marie Wilcox, Algebra First Course, New York,
1957.

Myron White, Elementary Algebra, Boston, 1957.

William Gager, Mildred Mahood, Carl Shuster, and Franklin
Kokomoor, Functional Mathematics Book One, New York, 1958.

E. Justin Hills and Estelle Mazziotta, Algebra Accelerated
Book One, Peoria, 1959.

Ne J. Lennes, J. W. Maucker, and John Kinsella, A First Course
in Algebra, New York, 1959.

Daymond Aiken, Kermeth Henderson, and Robert Pingry, Algebrat
Its Big Ideas and Basic Skills, New York, 1960.

William Shute, William Kline, William Shirk, and lLeroy Willson,
Elementary Algebra, New York, 1960.
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These textbooks were listed according to their date of publication.
In all tables which follow, reference to these books will be made by the
number as indicated above.

The purpose of this study was not to determine which is the best
textbook of the thirteen, because there is no one best textbook; but
rather to determine the amount of Ynew mathematics" contained in each
texte It was the intention of this writer that the study will be so con-
structed that it will be of value to teachers, particularly those teach-
ing high school algebra and'using any of the thirteen books used in this
Summarys.

The recommendations of two study groups, The Commission on Mathe-
matics and The School lMathematics Study Group, was the basis for this
survey.

The Commission on Mathematics suggests that the following material
be included in Ninth Grade Algebrat

Notion of a set

Use of symbols

Description and evaluation of expressions |
Operational laws

Number scale

Inverse operations

Integers and rational numbers

Variables as place holders

Informal solution of linear equations
Direct and inverse variation

Systems of linear equations and inequalities
Notion of a polynomial

Factoring based on distributive law
Rational expressions and solutions

Informal deduction in algebra

Simple theorems on odd and even integers
Solution of quadratic equations

Informal discussion of rational numbers
Statistical data



Collection and organization of data
Averages

Dispersion .

Numerical trigonometry of the right triangle
Ratio and proportion ([1L], p. 36)

The following is a list of the material recommended by the School
Mathematics Study Group:

Truth sets of open sentences

Graphs of open sentences in two variables
System of equations and inequalities
Quadratic polynomials

Functions

Operational inverses

Statistics

Ratios

Solution of rational equations
Operational laws

Sets ‘

Variation

Trigonometry ([15] s PP Viiexi)

Many of the topics listed by these groups were included in all
thirteen textbooks. In order to conform with the purpose of this paper
it is necessary to recrganize these materials. The topics selected for
this survey were chosen because they were left out in older textbooks
and, in the opinion of this writer as a mathematics teacher and student,
are topics essential to algebra textbook content. They are, in most
cases, a combination of the individual topics listed by the Commission
on Mathematics and the School Mathématics Study Group.

The following topics were chosen for this study:

Teaching students to understand principles

Presentation of equations and inequalities

Treatment of the nature of number systems

Functional relationship

Statistical measures

No attempt was made to list these in rank or order of importance,

but rather in their relationships with one another.



CHAPTER IT
DEVELORMENT OF FUNDAMENTAL PRINCIPLES

In the author's opinion, the goal of instruction in algebra should
not be the development of manipulative skills. Instruction should be
oriented toward the development of the properties of a number field.
However, the author does not advocate the outright presentation of ele-
mentary algebra from an abstract point of view.

It is not, however, an alternative of either skill or understand-
ing, since both should be included in every algebra course. The Commis—
sion on Mathematics expressed a need for both skills and concepts when
it stated:

The Commission recommends increascd attention to algebra as a

part of the secondary school curriculum, but couples it with an
equally earnest recommendation that the point of view from which the

material is presented be that of contemporary mathematics e« o o »

The Commission fully realizes the necessity of teaching appropriate
manipulative skills. ([14], p. 20)

Manipulative skills are needed, but they must be based on under-
standing and not merely on rote memorization. Once meaning has been
achieved, then drill should be provided to establish and improve these
skills.

A student who understands the subject is more likely to solve
problems that present an element'oi‘ novelty than one who lacks this
understanding. The ability to solve such problems involves more than
the application of rules or techniques to typical problems pre-classified

as to forme
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Probably the best method of teaching mathematics for understanding
is through the use of deductive reasoning. Often, teaching by deductive
reasoning is confined to geometry alone. The School Mathematics Study
Group suggested that this method be used throughout ninth grade mathe-
maticst

Important mathematical skills and facts are stressed, but equal

attention is paid to the basic concepts and mathematical structures
which give meaning to these skills and provide a logical framework
for these facts. ([15], p. 6)

A deductive approach, in many situations, can best illustrate the
basic mathematical structures.

The author has attempted to rate the textbooks according to how
well the methods of deductive reasoning was used in each text. In order
to have some basis for this rating an investigation was made into eight
different mathematical concepts.

It is the suggestion of the Illinois Committee on School llathema-
tics that each new principle in mathematics be presented in such a way
that the students discover the fundamental law, rule, or concept before
actually naming it.

It was with this idea in mind that the eight concepts were studied.
The question was asked, "Which textbooks present in some manner, a dis-
covery approach for the students, before specifying the law, rule, or
concept?¥

The eight topics investigated were: (a) law for multiplication
of numbers with exponents, (b) division of radicals, (c) subtraction of

polynomials, (d) addition of natural numbers, (e) multiplication of
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negative numbers, (f) trigonometric functions, (g) properties of propor—
tions, and (h) addition-subtraction method of solving simultaneous
equations.

These eight principles were chosen arbitrarily. It is believed
that accurate results have been obtained, because they were chosen at
random and make good examples. Care was taken that the principles chosen
were inecluded in all books in order to have a comparison.

Tables I and IT contain the results of this survey. If a partic-
ular textbook contained some method of discovering the principle, the
tables contain ®"yes" in the appropriate place. If the principle is

merely stated, the tables contain a "no."

TABIE I

TEXTBOOKS WHICH USE INDUCTITZ APPROACH (Part a)

Law of Multiplication Division Subtraction Addition
Textbook of Numbers of of of
with Exponents Radicals Polynomials Natural Numbers

1. yes yes no yes

2e no no no yes

3e no no no yes

3 no no no yes

Se no no no ves

6. yes no no no

Te yes yes no yes

& yes no no no



TABIE I (continued)

Law of Multiplication Division Subtraction Addition
Textbook of Numbers of of of
with Exponents Radicals Polynomials Natural Numbers
9. yes no no yes
10, yes no no no
11. no no yes yes
12, no no 10 yes
13. no no no yes
TABIE IT

TEXTBOOKS WHICH USE INDUCTIVE APPROACH (Part b)

-

Multiplication Trigonomecric Properties Solving
Textbook of Signed Functions of Similtaneous
Numbers Proportions Equations

1. yes yes no yes
2. yes yes no no
3. no no no no
L. yes no no no
5e no no no yes
ES yes no no no
Te yes no no no
8. yes - no no yes
9. yes yes yes yes

10. yes no no no



TABIE IT (continued)

Multiplication Trigonometric Properties Solving
Textbook of Signed Functions of Simultaneous
Numbers Proportions Equations
1) yes yes no yes
12. yes no yes no
13. yes no no no

Table TII contains the results of Tables I and II compiled accord-
ing to the number of textbooks which first present a discovery approach

to each principle studied.

TAELE TIT

NUMBER OF TEXTBOOKS WHICH PRESEN" A DISCOVERY APPRCQACH

Principles Studied Number of Textbooks
Law for Multiplication of Numbers with Exponents 6
Division of Radicals 2
Subtraction of Polynomials L
Addition of Natural Numbers 10
Multiplication of Signed Numbers 1n
Trigonometric Functions by
Properties of Proportions 2
Solving Simultaneous Equations 5
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Many good methods of using the discovery approach are incorporated

by the authors. The "Do You See,” "Discovery Exercises," and "Preparation"

features are a few examplest

The "Do You See' feature applies the discovery method of teaching.
Instead of being taught a principle directly, the pupil is led through

a series of graded exercises to discover certain generalizations for
himself. ([12), p. vi)

It has been the intention of the authors to make possible for
pupils and teacher the discovery approach to the learming of algebra.
Some teachers may miss the generalizations and rules, so set out in
type in many texts that the pupil can scarcely make an observation
of his omn. ([7], p. v)

In this edition, greater use is made of arithmetic to introduce
and develop algebraic concepts and operations. Discovery of rela-
tionships is sought; sheer Mtelling" is less frequent. ([11], p. xi)

The basic ideas and operations of algebra have been thoroughly
developed. Each new topic is approached through a series of care=-
fully arranged steps or questions. Following the inductive develop-
ment comes a rule in boldface type or a definition in italics.

i), peiii)

The principles previously studied may seem more inductive than
deductive. To examine the textbooks from the standpoint of how much
deduction is used another survey was made. The amount of derivation by
reasoning incorporated in the development of the number system was the
basis for this study.

A rating scale was devised to grade the amount of logical reason=-
ing that was used in: (a) developing the negative integers from the
counting numbers (positive integers), (b) going from negative integers
to rationals, and (c) from rationals to irrationals. (The complex num-

bers were not studied in the preparation of this paper.) The rating

scale used was: l——a direct line of informal reasoning, 3--an explanation
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tying the sets of numbers together, 2--some correlation shown between
the numbers, and l--little or no comnection shown. Table IV contains

the results of this investigation.

TABIE IV

LOGICAL REASONING USED 1IN DEVELOPING NUMEER SYSTEMS

— p— —
— — — =

Counting Numbers Negative Integers Rationals
Textbook to to to

Negative Integers Rationals Irrationals
1. 3 2 2
2. al 2 2
3. 2 1 1
he 3 1 2
5. 2 b 2
6e 2 3t 2
Te 2 1 2
8. 3 3 2
9e 3 2 2
10. L 3 2
11. al aL 1
12, 5 1 3
13. 2 2 1

It may be seen from this table that the majority of the authors
attempted to use deduction in developing new number systems from known

systems.
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In reading the textbooks, it was also found that a deductive
approach was avoided by some authors, since the material took no logical
form. For example, many authors insert two or three chapters on formulas
and ratios between the positive intepgers and the negative integers. This
is not necessarily a poor characteristic of the textbooks since in some
cases, it promotes easier learning.

It must be remembered that this is not an evaluvation of the text-
books, but rather a summary of content. Admittedly, the best manner in
which to present material in textbooks is subject to debate.

There is very little conmnection between the date of publication of
the textbooks and the method of presenting the eight topics studied in
this chapter. It is felt that authors who have presented an inductive
approach in their textbooks were not following any particular suggestions,
since many textbooks which were printed before the recommendations of the

study groups contained this approach.




CHAPTER IIT
PRESENTATTION OF EQUALITIES AND INEQUALITIES

For many, the ability to solve word problems is the most important
immediate outcome of the study of algebra. The student must be able to
supply the techniques of algebra to real practical problems to make him
functionally competent in his use of algebra.

Since the solution of equations is basic to problem solving in
algebra, it is important that this topic be presented in a mammer that
is precise and clearly understood. The "ommission on llathematics and
the School Mathematics Study Group have suggested certain topics which
should be covered for this purpose. The understanding of some mathema-
tical terms is essential to mastery of equation solvinc; but probably
most important is the method of presentine the topic.

An idea of the School lathematics Study Group was investigated to
determine the extent of using new methods of presentation. This idea
was to present an equation as a mathematical sentence. Although many
textbooks make use of this method without actually naming it, it is of
great benefit to the student to recognize an equation as a sentence.

Therefore, the number of times the term "sentence" was used in
connection with solutions of equations in a textbook was investigated.
Table V shows the number of times "sentence" was used in comnection with
equationse.

Those textbooks marked "x" presented equations in terms of mathe-

matical sentences, but did not actwally name them sentences. Some books
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used the term "statement:" "An Equation is a statement that two number
expressions are equal.” ([1}, p. 52) A "statement" was not considered

a sentence in Table V.

TABLE V

NUMBER OF TIMES SENTENCE WAS USED
IN COMYECTION WITH EQUATION

Textbook sumber of ippearances
1. 0
2e (0]
3. x
b x
5e L
6. 2
Te X
8. 0
9e I

10. 3
1l1. 0
12. X
13. 2

Some textbooks incorporated the use of the word "sentence" in
other ways. As an example, one author distinguished an equation from a

formula by classifying two different "sentences:"
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A formula such as C = 24r is a declarative sentence since C does
equal 2#r no matter what value r may have . + . . Many equations
are like interrogative sentences. Thus: Lx+ 3 = 11 is true only
for the right value of x « « « . ([6], p. L1)
In another example an author explained the difference between
algebraic expressions and equations by use of "sentences."
The algebraic expressions such as 3x - 2y + z are much like head-
lines in a newspaper. They are descriptive but they do not tell a
full story or make a complete statement. In algebra, "sentences"
are always statements that two quantities are equal. ([10], p. 21)
Systems of equations which are sometimes troublesome to students
are dependent and inconsistent systems of linear equations. Many times
the definitions of such systems are not clear, causing the two types to
be confused.
One possible method to avoid this confusion is to define both con~
sistent and inconsistent systems together and to define dependent and
independent systems together. One might then ask the question: "Are

the terms consistent, inconsistent, dependent, and independent defined

in pairs in each textbook?® The answer to this question is given in

Table VI.
TABLE VI
TEXTBOOKS fHICH INCLUDE DEFINITION
OF SYSTEMS OF EQUATIONS

Textbook Consistent Inconsistent Dependent Independent

1. yes yes no no

2 no yes yes no

3. no no no no
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TABLE VI (continued)

Textbook Consistent Inconsistent Dependent Independent
ha yes yes yes yes
56 yes yes yes yes
6% no yes yes no
Ts yes yes yes no
8. no no no no
e no no yes yes

8 yes yes yes no
L. no yes no no
12. no yes no no
13. no yes yes no

It is evident from Table VI that the conventional method of defin-
ing only inconsistent systems or of defining inconsistent and dependent
systems is still being used.

The authors of books (L) and (5) give a definition of each system
and these;, are the only authors who define consistent and inconsistent
systems as opposites and also dependent and independent systems as
oppesites.

It is possible to confuse the definition of indeterminate system
of equations and that of an indeterminate equation. Examples of this

are found in the following?
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A system of equations whose graphs coincide is indeterminate.

Any pair or values of x and y that satisfies one equation satisfies
the other also. ([1], p. 208)

A definition of indeterminate equations was given in the following

examples:

It is seen that an equation having two unknovms has a great number
of solutions, just as formulas do; hence such equations are called
indeterminate equations. {([3], p. 136)

Indeterminate equation-=-as equation for which there are an indef-
inite number of solutions, i.es., no unique solution is determined.

Indeterminate systems of equations are essential to those students

in ninth grade mathematics who are planning to take advanced courses in
high school and college. Again some authors mention the term and others

do not. Table VII shows which textbooks contain a definition of an

indeterminate system of equations and of an indeterminate equation.

TABLE VII

TREATMENT OF DEFINITION OF INDETERMINATE EQUATIONS

Textbook Indeterminate Indeterminate
System of Equations Equation
1. yes yes
2. no no
3. yes no
b no no
5 no no
6o no no

i no no
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TABIE VII (continued)

Textbook Indeterminate Indeterminate
System of Equations Equation
8. no no
O yes no
10. yes yes
11. no yes
12. no no
13. no no

It is evident, then, that indeterminate is a word seldom used by
authors of high school algebra textbooks. Only the more recently pub-
lished textbooks contain this term and only two authors actually distin-
guish between indeterminate systems of equations and indeterminate
equations.

Because of the growing need for solution of systems of equations
in working with modern computers and in many new fields of applied math-
ematics the study groups have recommended that more time be devoted to
the solution of simultaneous equations. The amount of time a teacher
will devote to a subject can be measured by the amount of printed matter
which is devoted to a subjecte Table VIII contains the number of pages
devoted to solution of simultaneous equations by each textbook.

The pages contained in Table VIII are only those pages needed to
introduce and explain each method, and do not include pages of exercises

or supplementary material.
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TABIE VIII

NUMBER OF PAGES DEVOTED TO SOLUTION OF
SIMULTANEQUS LINEAR EQUATIONS

Textbook Solving by Solving by Solving by Total
Substitution Addition Graphs
o 2 2 1 5
2. 1 1 2 L
3. 2 1 il L
L. 1 2 3 6
5s & 2 2 5
O 2 2 3 1
Te 3 3 2 8
3 2 2 7
9e 3 2 4 8
10. 2 2 3 if
11. 1 2 L 7
12. 2 3 L 9
13. 6 L 3 13

By comparing the bibliography with Table VIII, it was seen that
there is a definitt;: relationship between the number of pages an author
devoted to solution of simultaneous equations and the date of publica-
tion. Evidently authors have only recently recognized the need for

increased explanation of this topic.
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The Commission on School Mathematics strongly suggested that a
good vocabulary be developed in connection with the solution of equationse
The two main ideas to be introduced into the algebra textbooks in connec-
tion with this topic were variable as a place holder and concept of
identity.

Only one author defined variable as a placeholder. He did so in
a supplementary chapter:

From our work thus far in this section, we can now give a more
precise definition for the word, variable, than that on pg. 281. A
variable is a placeholder for an element of a set. In your work in
algebra, the set usuvally considered is all the real numbers, and the
variable holds a place for an unspecified element of the set.

(L3, p. L9)

It is not surprising to find variable defined as a placeholder in
only one texthook since only two other textbooks contain any material on
sets and it is necessary to use the concept of set to define a variable
in this manners

Tdentity is usuwally defined in high school textbooks in this way:

An identity is an equation which is satisfied by all the values of
the literal numbers in it. ([6], p. 1LL)

But, from the notion of a set a new definition is givent
When an equation selects all of the numbers of the universal set,
we say that it is an equation of identity or, simply, identity.
The idea of identity is a very helpful concept for students to
use in solving equations. With this tool students have less trouble in

solving equations containing one variable. It was felt, therefore, that

authors should define the term identity.




21
Each textbook was studied to see if it contained a definition for
identity. Because of its relationship to identity, the use of the term
feconditional equation” was also investigated. Table IX contains the
result of this study. In the table, if a textbook contains the defini-

tion in question it is marked "yes.®

TABIE IX

TEXTBOOKS WHICH CONTAIN DEFINITION OF
IDENTICAL AND CONDITIONAL EQUATIONS

Textbook Definition of Definition of
Identity Conditional Equation

1. 4 no no
2. yes no
3e no no
he yes yes
5 no no
Ge yes no
Te no no
(8 yes yes
9. no no

10. no yes

11. yes no

12. yes no

13. yes no




22

The author of textbook (13) was the only one who defined identity
in terms of sets. Textbooks (L) and (8) were the ones which contained a
definition for both conditional equations and identity. These defini-
tions are related:

The equation 3(x + 2) = 3x + 6 is true for all values of x since

3(x + 2) and 3x + 6 are alWays equal. An equation like this is
called an identical equation or an identity « « « «

The condition for 3x + 2 to equal 1l is that x shall equal L. An

equation such as 3x + 2 = 1) is called a conditional equation.
([1], p. 186)

Again, a positive correlation between date of publication and
inclusion of a definition of conditional equation or identity was noted.
With the exception of textbooks (L) and (8), conditional equation was
not defined in any textbooks published before 19583 and a definition for
identity was not found in any textbook published before 1957 except
texthooks (2) and (L).

It is suggested by both the Commission on lathematics and the
School lathematics Study Group that an introduction to inequalities be
included in mathematics on the ninth grade level. A study of inequali-
ties was made and included here.

Two of the thirteen textbooks, (10) and (12), contained material
on inequalities and presented graphical examples. Textbook (10) not only
gave an explanation and a graphical intervretation, but also included
operations on inequalities and solution of "inequations." A clear defi-
nition of inequations was given by textbook (12): "A sentence which

contains one or more variables and an inequality symbol is called an

inequation.” ([12], p. 188)
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Authors of both textbooks evidently felt that inequalities were
only for the gifted student since the presentation of this topic was
included in supplementary sections rather than in the regular sections.
It is evident, then, that inequalities have been treated very
little by any authors and only the very latest textbooks contain any
treatment of them. It was felt that this recent inclusion of inequali-

ties is a direct result of the suggestions of the study groups.




CHAPTER IV
THE FUND/ENTAL LAYS A0 THE NUMBL: -YSTEM

+ study of the nature ol the number systems is part of ‘he new
material recommended by the Commission of llathematics and the School
Mathematics Study "roup. The Commission parficularly emphasized this:

The new emphasis in the study of al cbra is upon the understanding

:L the fundamental if-as and concepts - the subject, su:h as the

12ture of num.-r 8 hz bzsic laws for addition and
ultiplication. ([14), =. 21)

Sste
Topics sucl as s ring, integral 'omain, and fiel' were not
included i1 the textbooks studied. Th relore, this chapter will

evoted t the operaiiins ol the real num cr system ~ad th sic laws

for performing these operations.,

In order t velop the properties to -=1n an un 'ersiandin
of ary number system, it is necessary "= students *o . 10v an apply the
three basic laws: commutative, associative, :n! distributive. These

laws shoul: not only e defined, cut siould be applied 4o Jiflerent
examples within the system, such ss integers, fractiois, ne::tive num ers,
and irrational num ers.

In surveying the textbooks for any effect of the curriculum
studies, it was important to keep the application o 1ese laws io mind.
The guestion was asked: "Do ti- authors present any information al out
the commutative law Jor addition, ommutative law for multiplic-tion, the
associative law for 2ddition, the associstive law for multiplicaiion, and

istributive law of multiplicution with respect to addition?" The
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answer to this question is found in Table X. If a textbook contained

information about the law a "yes" was placed in the space.

TABLE X
TEXTBOOKS JHICH TATH A DISCUSSIO PER.TIONAT 5 (PART a
Textbook Associative Law Associative Law Commutat ive Law
of Addition of Multiplication of iddition
il no no no
Z yes s yes
2 no no yesi
I 0 10 o
- no
- yes es yes
i no 10 jes
no o no
% Ves es yes
10. no n
1. 10 no
12. yes yes Jes
13. no no 10




TABLE XI

TEXTBOOKS WHICH CONTAIN A DISCUSSION OF OPERATIONAL IAWS (PART b)

Textbook Commutative Law Distributive Law
of Multiplication

1. no yesk
24 yes yes
3. yes# no
N no no
Cig no yes
68 yes yes
T no no
O no no
6 yes y=s
10. no no
11. no no
12. yes yesk
13. no no

Those answers marked "#!" did contain laws similar to the ones in
question, but were given a different name. Some textbooks contained an
#planation of the use o' the laws, but in no way were the laws defined
or named. As an example: "Multiply 7 ab by 5 ab2, Here we have 7 *
a2 b+ 5«3+ b2, There are six numbers to be multiplied. e rear-
range them thus: 7 + 5 + a2 « a « b « b2 = 35 a3b3.n (0], p. 133)

Examples of this kind were given a "no" rating.




As indicated in Table X and XI, four authors included the
fundamental laws. These four textbooks were investigated further to
determine if the laws were used in the development of fractior, signed

numbers, and irrational numbers. Table XII contains the results of this

study.

TAELE XII
FUNDAMENT 7S KXY D T 'HER NUM:ZRS
Textbook Fractions Signed fumbers Irrational iumbers
2. no no yes
6. yes yes yes
9. yes yes no
12. no yes no

It seems that aly on: o' these textbooks included +the laws of
operation for all numbers and the author of this text cleverly organized
these laws for the students to better underst md them thriugh association:

The real numbers of mathematics irclude zero, the positive and
negative integers and fractions, and other numbe:: called irrational
numbers. The laws for operatin. with them start with asic laws
that are assumed to be true. These basic laws are:

1. The commutative law for addition.
a+b=b+%a

2. The associative law for addition.
(a+b)+c=a+(b+c)

3. The commutative law for multiplication.
ab = ba

L. Tne associative law for multiplication.
(ab)e = a(be)




5. The distributive law for multiplication.
a(b 4+ ¢) = ab $ ac
6. The law of symmetry.
If a=b, then b = a
7. The law of transitivity.
Ifa=bpandb=c, thena=c ([€], p. 358)
Only textbook (6) contained the law of symmetry and the law of tran—
sitivity.
Lvidently, the laws of operation on mumbe ‘s have been iieluded
in 1e textbooks. There s:emed to be no relationship Detwee tle
:1usion of these laws an date of publication. It is believed
that this is due to the fact that the importance of these laws iias been
recognized by nost aut!orz lor some time,
ther import.it toric in the developient o the nwile system,
suggested by the study groups, was the inverse operation. These ruups
tt tha® subtractio division must be lefined as inver:. operations
oI addition and multiplic:tion, respectively, to develop a cle=r under-
staoding of the number system. lzay authors do not subseribe to this
idea as is shown in Table XIITI. Those textbooks whose authors pre-~
sented inverse operations are marked "yes" and those who did not are
marked "no",
Only a few textbooks did not contain any discussion of the concept
of operational inverses. It is felt that most authors did include

this idea, not because of the suggestions of the mathematical study

“'oups, but merely because it is an effective aid to teaching.

The additive inverses should be included in order for students to

clearly understand subtraction and later to give more meaning to negative



TABLE XIIT

TEXTBOOKS WHICH INCLUDE OPERATIONAL INVERSES

Textbook Subtraction Division
ik yes yes
24 e yes
3. no no
L. no no
5. yes yes
6. airis yes
Te yes yes
8. no no
9. yes y-s

10, no no
11. no no
12 yes yes
13. no no

numbers. Some authors use other methods of trying to obtain this end:
"In algebra each of the signs + and - serve a double purpose and may be
sed either as a sign of operation or as a sign of quality." ([13]p. 58)
Other authors clearly identify the additive inverse: "In
ldiition, when operations such as 4 4 (~}4) = 0 or =5 + 5 = 0 are
performed, then -l is said to pbe the additive inverse or )l and 5 the

additive inverse of =5 and so on. ([12], p. 77)



Little connection between the inclusion of inverses and date
of publication was found. It seems th:t the suggestions of the study
groups had little bearing or the presentation of inverses by authors of
the thirteen books.

From the result of t'is study of fundamental laws and the real
number system it is clear that in the =iids of some authors, it is
questionable whether or not to include inverse and a study of the real

ber systems It is neces=ary, therefore, that authors understand the
reasons for wanting to include this material before it will be ineluded

in textbooks.



CHAPTER V
FUNCTIONAL RELATIONSHIPS

The core of the proposed work in advanced mathematics, as given
by the Commission on I'athematies, consists of a modification of the
traditional advanced algebra course with stress placed upon some of the
more advanced funetions. Therefore, it is felt that the concept of
function should be included in a ninth grade course.

The two study uroups recommended *'at "function" be defined
first, then that the concept be extended t. iiclude linear, quadratic,
exponential, logarithmic, and trigomom: ‘ric functions.

Vany definitiuis of = function been found, including the

first modern definition of Dirichlet (1005-1859): "f(x) is a r=al

fupction of a real variable x if, to every r.=l1 nw x, ther: cor-
responds a real number f{x).® ([16], p. 22) A& more rep=nt definition
was given by the ission on lathenalics: "It is desirable to define

a function as a set or ordered pairs." ([lé], p. 23,

In reading the textbooks used in this survey, it was found that

=

only one author examined » definition involving the concept of set when

the author stated:
uy given set of ordered pairs of numbers such that for every

number in a pair there is one and rnly one secci! number
d a function. & function, thus, Is 2 set of ordered pairs of

lLLTl)@T: (2l, p. 151)

The first part of this study was to determine which textbooks

conbained any kind of definition of function. Table XIV contains the

FORSYTH LIBRARY

| 1 LI

FORT HAYS KANSAS STATE COLLEGE



results. If a textbook contains a definition «f function it is marked

ith a #yesh. If it does not it is ‘ked with a "no"t.

TABLE XIV
TEXTB : AIN o INTTIOT FUNCTION
Textbook Contain Definitica of Function
3l
a. o
3. es
- Jjes
5. yes
- yes
7. yes
8. yes
9. yes
10. no
il ye
U223 yes
13. yes

Three of the textbooks listed in Table XIV, (1), (2), and (10},
conbained no mention of function what-so-cver. Five textbooks, (3),
) (6), (7), an? (13), merely gave a definition, but made a> further

commnent. One of these rine descriptions is very concise: "In the



Pormula d = rt, instead of saying d depends on t we may say d is a
function of t." ([3], p. 323) Another example is almost as concise:
"In ¢ = 80 n, for each value of n, the'e is a definite value of ¢,
determined by e = 80 n. say: 'c is a funetion of n'." ([‘E], pe 322)
The other three of these five books contained similar examples.
An investiration w-s then made of th- extent to which the concept

function was developed in the remaining five textbooks (L), (i), (9),
11), and (12). To adhere to the purpose of t+ is paper, ti= use of the
suggestions of the Committee on !lnthematlcs were investi_sted. The

committee suggested that the following iles presented from t

standpoint of funetional relationship: (a) linear equationsz, (b) quad=—
ratic equations, (e) exponents, (d) logarithms, and (e trigonometry
‘able XV contains T s 'of bthis study. I uthor of thaok
al rela ship to pres topies, s < yash.
ar ki tolls
T
OPIUs PR FUNG L SHIP
Linear § atic onential Loraritimic I'rig "
yes o
e b no no Jes
yes ye no no J=8
yes yes 0 no yEs
2 yes ye yes no 3




It wes found that no textbook cortaine logarithms of any kind
ost authors seen to sgree that logarithms should be presented in
a higher course in mathem-tics.
All five textbook= ¢ in Table XV defined trigonometry in terms
of a funetion. One casc is cited as an example: WSince the valus= of

"lgonometric ratlos—=inc, cosiic, =nd t 1gent——aertn’ on the size

1%, the) are called .oigencmeirvic functions." ([12], r. 411)
»elvar definlition of a fuadritic function Lounds

If the squati = T three ft Jas, one thaind
square oI the unlmown, ohe conbaining the first pos £
unknown, and the third no! containi - the unknovn at all, the
equation is s=id t comple iadratic equation cnd lhe
algebraic sum oi ree terms is said to be = Lunction of the
unimown. ([8], p. 27L)

The Commission =1 commends the concept o function be
resented in four wayss rial stau ts, equations, bles,

*aphs.,

Two textbooks carried out tiis rec dation. ok (12}
presented them in ays slizpested ission, while textbook
(8) reversed order of usin: a tabl: and « -raph. Th- Corumission,

lao, suggest=d ti'ese Iour i ress functions be nointed

ut to the stidents. Only textbook (12) followed this sug =s'ion as

isated by the followdi u shon: "o have now 5 udied iiur rs of
ing the relationship Betsiess variabl=s: (1) a verbal statsment,
(£) & lormula or equibion, (3) a tabl:c or values, (4) raph.

([29), p. 202)
It was evident that five of the authors inteader to carry out

the suggestions of the study groups i resenting the concep. of function.



Two of the authors carried the suggestions more closely than the rest.
Oz author points out explicitly that the recommenda*’ons of the
;umnission were followed in his presentation:

Algebra: Its Big Ideas and Basic Skills, Book I, Modern

thematics Edition, is modern in cuntent and modern in te

t +» Ve have been _uided t dlications of the Commisslon
on lathematics ©f the College Entrance Examination Roard.

\[12] s Do V)

ain, it was ‘oun: *ta matierials recommsin 1, the study
were included in the nore recent i indica av
t are being influenced %y *the worl of fhese groups.



CHAPTER VI
STATISTI

Just as mathematics deals with =ituations in which a fact can be

determined, it should als ovide ways +u study and conirol uncertainty.
the newer amplicstisne o hematics usa the thzories of
probability and statistical rea-cning. If is =ssent 1, therefore, t
form of statistics e presented at inth rade level. Th
Mmission on ilathematics agrees witlk i ilosophy :

The Commission celis blizt- i i= desirable that terial in
these areas be irfroduced into th ch school curriculum.
Statistical thinking is »l:aying . e art in the
daily lives of educa B11, 1 introducti t
statistical thinking is an import:n! rlement to an introduction
to deductive thinking, 1his introcuction may well vegin ia
ainth grade or earlicr wit i 1 descriptive shatistics.

's[lh] > P 20/
It was first necessary to di ich textboo caribair Ay
statistics whatever. It was found i ¥y four texthooks, (5}, (9),
10), and (11) contalne v =tatistics a Ly" two of these. (5).and
11), merely mzntisned the subject.

In accordance wit ‘ reestions the study groups, ‘he w
wee terms were investiga - 2an, median, mode, and 1 » Out
1 thirteen textbooks studied, t f s (9) (18}, defined

tse four basic concepts of statisties. These textbooks contained
lete chapters on the subject tatistics. Textbook (10) ceatazins
: discussion of mezasures of dispersion:

The average deviation of ti =an-~The difference betw=cu each
‘tem and the mean of the group of items is called its deviation.



The standard deviation--When you wish a more reliable measure of
dispersion, square the deviations from the mean, giving more weight
to extreme deviations and the statistic obtained is called the
standard deviation. ([10], p. 269)

Although textbook (9) did not define deviation; it did give a
clear definition of statistics which is worth repeating: "You might say
that statistics are classified numerical data." ([9], p. 3L)

The Commission on Mathematics, also, suggests that some presen-
tation of frequency tables or 'raphs be presented on the ninth grade

vel., Only textbook (9) and (10) contained such material in their
chapters on statistics.

Textbook (1C), in its twenty-in- pag-s devoted to statistical
1zasures contained twenty-three frequercy tables, while textbook (9)
centained twenty-four frequency tables its thirty-four pages of

aterial.

\ discussion of statistics was not included in all thirteen text-
bocks. Those which do contain some st-iistics do not contain as much as
is recommended by the study groups. The author believes that only

ecerntly have authors understood the need ror a study of statistics in
12 ninth grade. The influence of the study groups is sh by the fact

that the two textbooks which do contain a large amount of statistics



CHAPTE. VII
SUIZEARY

This survey was a summary of content and not an evaluation.
thile no conclusion was drawn as to which Lextbook comtained the
greatest total amount of material supgested by the study groups, the
ppearance of individual fopies was rchecked thoroughly.

In many cases, it sceums that authors have avoided presenting the

naterial of the study group ecaus= of ilie problem of relating the new
iterial to ths older material. If wae nected that textbiook 1ich
rere published befor= 1758 would not contain y =f thz suggestions of

the study groups, since many study sroup re 1ot organized until after

195 To

There seemed o be very littls correlation bstween the method
of presenting u terial and the date of puzlicction., The study shows
t in general the authors of the thirteen fextbooks dc inzarporate

the suggestions of the study groups in the method of presentation. For
example, the method of defining =sjy=be: f equations has not changed in
the thirteen books during the pasi five years and although the laws of
perating with nmbers were included in cnly = L=w textbooks, they are
tluded in as many older textiooks a7 new ones. Other examples of

I correlation wers also found in the presentation of operational
verses and number systems.

Jnly the uiore recently published textbooks contained a reas:nable

auount of new material. The recommendaticus of the study groups as to



content seem to have bee: followed nor: closely than the su; sstions for

=thod of presentation. Ihis conclusion was drawn "ecause o an apparent
>sitive correl-tion "etween inclusion ol certain materials ar te

of publication of the textvooks. T 5 exemplified by the ii-lusion
of such concepts as sets, plac Lllers, sentences, identities,

svalistics, function, za simultaneous e ua“ions.

The results of this survey were prising to fhe author sinee he
aoted tal £ 1E! e of thig erial included in thie Looks. There
) relationship found betwesn 1 ublication date arount
of taterial inecluded in the Gtext » 1t ssems that t of the
ublished after 1757 inciuded mu'h o rial and in particular,
¢ published after 1758 in-1u the recommenc:ti of the
tudy sroups.
There is = finite T F ic about the prost o
acondary srhool adical r fon. It is ) it %o recognize
‘uch a general ¢ rn exists and this concerm sup s argumen
he time is ripes lor the irpr v of igh s 1 curriculum
in 1 matics.
In order t the scheel curricul the npeads of all
econdary school students, ‘ in partic Y neeis ol s re
rested in pure mathematics the =zyplications of mathematics, there

2 change in course content and presentation. In order
ilitate these changes, the content of textbooks must be amplified
id reorganized. It is the conclusium of author that such changes

are =low in appearing.
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