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A~ The Problem

B. Scope of Study

The limits for the sectional ,'t.est, .01' For~ ;A', : '
': :,', J ".', ' " ,,',", ~ ',~. ..,' " >

" ', ' , "
",,' :., , .

1
. lSee Appendix A

each year to determine who is the best high-school student in

algebra and geometry, respectively. The contest was divided in

to two parts, the seotional and the final examination. The sec

tional examination was held over the state in fifteen centers

CHAPTER I

I. THE INTRODUCTION

Under the auspices of the Mathematics Section of the Indi

ana State Teachers Association contests in mathematics are held

which would best accommodate the mathematics pupils. The final

examination was held at Bloomington. Various rules to govern

these contest were made by the contest committee. l

It was the purpose of this study to make an achievement

test in first year algebra to be used in the State High-School

Mathematics Contest, sectional and final, for the school year

ending in 1934.

This study was limited to the field of first year algebra.

The test was based on the revised edition of Nyberg's First .

Course in Algebra. The limits were set by the Mathematics Con

test Committee.



C. General Procedure

this study.

2See Appendix A

2. General and specific objectives were selected from these

sources to serve as a basis for the test.

3. A careful study was made of the subject matter contained

in the revised edition of Nyberg's First Course !a
Algebra.

4. A study waS made of various algebra tests and the tech

nique of making tests.

5. A study was made of the test rules and regulations as

made by the Mathematics Contest Committee. 2

6. The preliminary test was made in two forms.

7. Each form of the preliminary test was given to high-

school and college students taking mathematics.

8. The preliminary test was scored.

9. Final forms of the test were made.

10. Final forms of the test were given.

.11. Final forms of the test were scored.

were from page 1 through page 242. The limits for the final,

or Form,B, were from page 1 through page 252.

The general procedure used in constructing the test and

making the study was as follows.

1. The examination of the works of eleven authorities,

fourteen current textbooks, and fifteen courses of

study in first year algebra was used as a basis for
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The number waS too small for reliable data, but some val~

able information was secured. The papers for the preliminary

test were used to check the instructions, to see if they were

clear and adequate, to help eliminate faulty or poorly stated

questions, and to help make the answer keys more nearly complete

and satisfactory.

accuracies.

After Form A had been prepared, it was less difficult to

select elements for Form B because of the experience gained from

the first test. Fewer students were needed for checking on in-

lao Data were statistically treated.

13. ,Conclusions were formulated.

Form A of the preliminary test ~as given to twelve high

school students taking their third semester of algebra and to

twenty-nine college mathematics students, making a total of 41.

The time allowed was ninety minutes.

Form B of the preliminary test was given to twelve high

school students who were one and one-half yeamremoved from their

third semester of algebra, and fifteen college mathematics stu

dents, making a total of a7.

It might be thought that none of these groups was the proper

group to take the test. However, when it is recalled that this

test was devised for measuring outstanding performance, and that

the trial testing waS made merely to reveal mathematical inaccu

racies, the use of advanced high-school students and college

freshmen is not unwarranted. It was also important that no group

eligible for the state contest be used in the preliminary test

ing.

l
t
~ ..
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D. Method Used in Collecting Data

After the tests were given at each sectional, the papers

were scored by officially appointed committees and returned to

Bloomington. Through the co-operation of the Mathematics Con

test Committee the papers were secured by the writer for fur-

ther study.
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CHAPTER II

I. OBJECTIVES IN FIRST YEAR ALGEBRA

"In the past, various methods of choosing the subject matter

of mathematics have been used. Although much good material has

been selected by each of these methods, most if not all of them

have their disadvantages. The method of selecting material from

various courses of study in use throughout the country, although

representative of what is being taught, is open to serious objec

tion, it being well known that such courses generally tend to

perpetuate obsolete processes and antiquated business methods

and usually fail to be of help in suggesting the thing which

ought to be taught.

It is equally true that the best material cannot be secured

by making an inventory of the current textbooks in mathematics.

They too are frequently guilty of overemphasizing unimportant or

obsolete material. It is also true that textbook writers are

not always able to suggest newer and better things, and that

textbooks are often made merely to fit the demands of certain

state syllabi which contain much obsolete and otherwise unde

sirable material. It is, of course, true that for many schools

the textbook is and will continue to be the curriculum, but this

does not obviate the necessity for pioneer work on the part of

progressive teachers and for freedom-to supplement or rearrange

the material in a book that is reactionary in treatment, is in

SU~ficient in its offering, or admits of improvement in sequence.

The makers of standardized tests in recent years have erred
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in inoluding in their work oertain exe"roises and problems that

~hought!ul teaohers everywhere have no desire to see perpetuated

in our sQhools. In faot, many of these undesirable elements were

obtained by the makers of the tests from existing oourses of,

study and from textbooks. Thus it is obvious that suoh tests oan-

not be used as the sole basis in the seleotion of desirable mate

rial.

We also know that it is not safe to try to determine what

mathematios should be taught merely by oounting the frequenoy with

whioh oertain mathematical terms are used in a few ourrent edi-

tiona of newspapers and magazines. Such a method is so unreli

able that even those who have pretended to believe in it are

abandoning it for more reliable oriteria.

Finally, it i8 fair to say that we oannot satisfactorily

formulate the course of study by going out in the world and ask

ing individuals ohosen at random what mathematios is useful to

them. The faot is that not one of them ever knows just what use

he has made of mathematios. Moreover, no one of them has prob

ably given thought to the question of determining how he might

have used mathematics profitably if he had only given the matter

a little serious attention.

Anyone of the above criteria may be of service in selecting

the material for a course, but not one or even all will be suffi

cient for our purpose. If the objectives selected are to me~t

our modern needs, we must have at least one other criterion, -

one that is at the same time the result of experience and of good

jUdgment. This last criterion 1s the opinion of the most expert

among the.ell-trained teachers of mathematics--those who are
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lDavid Eugene Smith and William David Reeve, The Teaohing
2! Junior High Sohool Mathematios (Ohioago~ Ginn and oompany ,

l 1927), pp. 4-5.
t.
~, .

able not only to tell how they use the soience but also to show

how it ~ay be used in the present and in the future for the

bettermept of mankind." 1

Summary. Oourses of study, ourrent textbooks, standa~dized

tests in mathematios, the frequenoy with whioh oertain mathemat

ioal terms are used in newspapers and magazines, and the judg

ment of individuals ohosen at random are not suffioient oriteria

for seleoting the objeotives for mathematios. The experience

and good judgment of well-trained teaohers of mathematios must

also be seoured to make the list satisfaotory and oomplete.

In order to make this test it was neoessary to know what the

objeotives of algebra are. The methods books in algebra utilize

the various souroes named above to obtain their list of objec

tives in mathematios. The textbook is the ourrioulum in many

sohools. The oourses of study represent what is being taught

throughout the oountry. Therefore, the author has used the opin

ions of leading eduoators in the field of mathematios, ourrent

textbooks, and oourses of study to make the following list of

objeotives.
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A. Opinions of Educators in the Field

of First Year Algebra

1. Breslich, E. R., ~ Technigue 2! Teaching Secondary

School Mathematics

(6). To draw correot inferenoes

(7). To do neat and aoourate work

(8). To do original thinking

(9). To analyze oomplex situations

(10). To reoognize relationships

(11). To discover and plan solutions of

problems

(12). To generalize oonoeptions

(13). To exercise oonstruotive imagina

tion

(B). Powers to be developed whioh relate

a. Objeotives

(I). Power to think and to do

(A). Powers which are to be developed in all

subjeots but to which mathematios

should make definite oontributions

(1). To oonoentrate on a given task

(2). To oarry a task to oompletion

(3). To use preoise and simple language

(4). To systematize and olassify given

data

(5). To think logioally and aoourately

through a problem
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(2). To use algebraic symbolism

(3). To understand and use the language

of a.lgebra

particularly to mathematics in general

(1). To express quantitative facts in

math~matica1 language

(2). To recognize, analyze, and r~pr&

sent mathematical relationships

(3). To discover and formulate mathe-

matical laws

(4). To use graphic representation

(5). To use mathematical methods

(6). To use symbolic notation

(7). To pre-estimate results

(8). To use mathematical concepts, laws,

and processes in problems and in

quantitative situations

(9). To determine the degree of accuracy

possible with measured data

(10). To analyze quantitative situations

into simple factors

(11). To do functional thinking

(12). To generalize mathematical concepts

and processes

(0). Specific algebraic powers

(1). To understand reading in current

literature containing a1gebr~ic

statements and facts
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(8). To understand and use fo'rmulas

(9). To solve formulas for a given letter

(10). To evaluate formulas

(11). To translate verbal statements into

(4 ). • To perform the fundamental oper8r

tions of algebra with positive

and negative numbers

(5). To perform the fundamental opera

tions with monomials and poly

nomials

(6). To perform the fundamental opera

tions with fractions

(7). To combine and decompose polynom

ials

formulas

(12). To represent formulas graphically

(13). To express quantitative relation-

ships algebraically

(14). To analyze problem situations

(15). To analyze relationships of quanti~

(16). To solve problems by algebraic

methods

(17). To solve linear, integral, and

fractional equations

(18). To solve simultaneous linear equa

tions algebraically and graph

ically

(19). To solve quadratic equations alge

braioally and graphically
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(D). Powers to be derived from the graphical

method of representing numerical

parts and.relationships

(1). To understand the meanipg of 'graph-

ical representation

(2). To interpret graphs

(3). To make graphs from given data

(4). To represent equations and formulas

graphically

(5). To use the graphical methods of

solving equations

(6). To study the properties of functions

graphically

(II). Appreciations

(A). Appreciations to be developed by mathe

matics in general

(1). The contributions mathematics has

made to the progress of civiliza

tion

(2). The influence of mathematics on the

sciences, industries, and every

day life

(3). The relation of mathematics to the

pupil's environment

(4). The value of mathematics to other

school sUbjects

(5). The value of mathematics in voca

tions, business, industry, and

architecture
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(6). The mathematical modes of thinking

(7). The symbolism of mathematics

(8). The importanoe of neatness and

accuracy

(9). Dependence and relationships of

facts in everyday life

(10). The historical development of the

mathematical subjects

(B). Appreciations developed in algebra

(1). The value of algebraic notation

and symbolism

(2). The value of algebra as a tool for

solving problems

(3). The power of the formula and graph

(III). Understandings in algebra

(A). The fundamental concepts of algebra

(B). The laws of algebra with literal numbers

(0). The laws of algebra with positive and

negative numbers

(IV). Attitudes

(A). A degree of interest in mathematics which

will encourage the pupil to continue in

the study

(B). Desire to read mathematical literature

growing out of the pleasure to be de

rived from such reading

(0). Desire to make precise statements

(D). Desire to estimate in advance the solu-



former reoords

the less effeotive arithmetical method

(0). Desire to oonoentrate

(P) • Desire to understand

(Q) • Desire to generalize

(R) • Desire to assume responsibility for an

13

tion of a problem

(E). Desire for thoroughness and olearness

(F). Willingness ,to ooncentrate on problems

(G). Desire to analyze oomplex problem,situa-

tions

(N). Desire to oonstantly improve one's

methods, e.g., to prefer the alge

braio method of solving problems to

(H). Desire to oarry tasks to completion

(I). Desire to do neat written work

(J). Desire to think logioally

(K). Attitude of inquiry

(L). Desire to make disooveries

(M). Desire to grow mentally, to improve

assigned task

(S). To consider the study of mathematics a

pleasure

(T). Self-confidenoe in studying mathematjcs,

and in problem-solving

(V). Habits and ideals.of:

(A). Oarefulness

(B). Persistenoe
{
~..

j

i
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(0). Oonoentration

(D). Observation

(E). Partioipatio.n

(F). Neatness in written work

(G). Aoouraoy

(H). Thoroughness

(I). Olearness

(J). Preoision

(X). Interpreting results

(L). Using good language

(M). Oheoking results

. (VI). Skills

(A). Algebraio prooesses

(B). Making graphs

(0). Solving equations and formulas

(D). Solving problems

2. Oommittee, The Reorganization 2! Mathematios ~ Second

ary Education. Report of the National Oommittee on

Mathematical Requirements

a. Aims

(I). Praotical aims

(A). An understanding of the language of

algebra.

(B). A study of the fundamental laws of

algebra

(0). The ability to understand and interpret

correctly graphic representations of

various kinds
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(A) • Ability to construct a formula

(B) • Ability to evaluate a formula

(C). Ability to translate a formula into a

rule

(D). Ability to solve practical problems

requiring the use of the formula

(II). The simple equation

(A). Ability to enumerate the characteris

tics of an equation

(B). Ability to solve and check simple equa

tions

(C). Ability to solve a formula for any let-

ter

(II). Disciplinary aims

(A). The aoquisition, in precise form, of

those ideas or oonoepts in terms of

which the quantitative thinking,of

the world is done

(B). The development of ability to think in

terms of ideas and concepts

(1). Training in analysis of a complex

situation into simpler parts

(2). Reoognition of logical relations

between interdependent factors

3. Englehardt, Fred, and Haertter, Leonard n., Method of

Teaching ~ First Course ~ Algebra

a. Abilities

( I). The Formula
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(D). Ability to express the written state

ment of an easy problem in equation

form and to solve it

(E). An elementary understanding of dep,end

ence or functional relationship and

variation

(III). Positive and negative numbers

(A). Ability to construct a number-line and

to locate various positive and nega

tive numbers on it

(B). Ability to multiply or to divide directed

numbers

(0). Ability to add and subtract directed

numbers

CD). Ability to spell, use, and give illus-

trations for the new algebraic words

(IV). Linear and fractional equations

(A). Ability to recognize and describe the

properties of a linear or first de

gree equation

(B). Ability to solve and check the various

types of linear equations

(V). Graphs

(A). Ability to read and interpret a stat,is

tical graph

(B). Ability to construct a graph of a formu

la or from a given set of statistioal

data
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(x + y)(x - y), (x + y)2, (ax + b)

(ex + d), (x _ y)3

(D). The ability to faotor with facility ex

pressions of the following types.

common monomial factor, trinomial

square, difference of two squares,

quadratic trinomial factorable by trial

(E). Ability to solve oertain quadratic equa

tions by factoring

(VII). Division and fractions

(A). Ability to recognize the principles in

volved in dividing am by an and in

(0). Ability to arrange statistioal faots

in tabular form

(D). Ability to oaloulate the average for

relatively easy statistioal dat~

(E). Ability to interpolate data from the

ourve of a plotted formula

(VI). Multiplioation and faotoring

(A). The ability to reoognize the principle

involved in raising a quantity to a

power, and multiplying

(B). The ability to multiply a polynomial of

three or more terms by a binomial and

to check results

(0). The ability to write with facility by

inspection the product of such expres

sions as,
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raising a fraotion ~ to the power ~

(B). The ability to divide a polynomial of

four terms. by a monomial or binomial

(0). The ability to reduoe fraotions to, sim

plest form

(D). The ability to perform the fundamental

operations as applied to fraotions

(E). The ability to find the lowest oommon

denominator in fraotions involving

polynomials of not more than three

terms

(F). The ability to reduoe a simple oomplex

fraotion to a simple fraotion in low

est terms

(VIII). Sets of linear equations

(A) • The ability to solve sets of linear equa-

tions graphioally

(B) • The ability to solve sets of linear equa-

tions by addition or subtraotion

(0). The ability to solve sets of linear equa-

tions by substitution

(D). The a~ility to solve verbal problems whioh

involve sets of linear equations

(E). The ability to oheok the solution in eaoh

type

(IX). Ratio, proportion, and variation

(A). The knowledge that a proportion is a

fraotional equation whiohobeys all
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the principles which may be applied

to equations of this kind

(B). The ability.to apply the laws of propor

tion to the solution of problems in-,

volving similar figures, parallel lines

and in problems in which a proportional

;relationship exists

(0). The ability to write an equation of a

direct and inverse variation, construct

its graph, and discuss intelligently

the idea of function

(X). Square root and radicals

(A). The ability to read a table of powers

and roots

(B). The ability to find the square root of

numbers to the desired degree of ac-

curacy

(0). The ability to perform the fundamental

operations with radical expressions

(D). The ability to remove a radical from the

denominator of an algebraic expression

(E). The ability to remove a fraction from

under a radical

(F). The ability to find the numerical value

of fractions containing radicals

(G). The ability to solve simple equations

involving radical expressions and to

determine their roots



20

processes

(A). Computation

(B). Understanding of fundamental laws and

operations of algebra

(C). Fundamentals

(D). Tools of problem solving

(E). Practical measurements

(r). Peroentage

(II). Knowledge and power to apply mathematioal

(XI). Indirect measurements

(A). To discover the tangent ratio

(B). To have the .pupils formulate their own

problems

(C). To use the table of values of trigono

metric functions

(XII). The quadratio equation

(A). Ability to solve quadratic equations by

oompleting the square

(B). Ability to use the formula in solving

quadratio equations

(C). Ability to solve problems involving

quadratio equations

(D). Ability to construct the graph of quad

ratio equations

(E). Ability to check all answers and roots

4. tide, Edwin S., Instruction in Mathematics

a. Objectives

(I). Accuracy and facility in the fundamental
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(I). To teaoh the recognition of quantities and
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the nature of relationships

(II). To teach the statement of the relationships

in plain Engli~h, then the translation of

the relating sentences into equation~, and

the symbolic solution

(III). To teach how to search for implied condi-

tions

(IV). To teach translation into mathematical lan-

guage

(V). To teach the student to make the relation,

to search for significant data, and to

formulate the problem

(VI). To develop the ability to discover problems

in life work

6. Nunn, T). Percy, The Teaching 2! Algebra

a. Purpose in teaching mathematics

(I). To enable the pupil to realize the two-fold

significance of mathematical progress

(II). To teach the importance of mathematics as

an instrument of material conquests and

of social organization

(III). To appreciate the value and significance of

an ordered system of mathematical ideas

(IV). To give mental training

7. Schorling, Raleigh, A Tentative 1!!1 2! Objective~ ~

the Teaching of Junior High School Mathematics

a. Objectives

(I). Attitudes
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when examining particulars

.
(A). Basic list

(1). Assuming responsibility for correct

results

(2). Recognizing importance of an," es

timated answer"

(3). Being interested in and constantly

scrutinizing personal growth in

the skills of mathematics

(4). Appreciating necessity for desir

able habits of thrift

(5). Being critical of investments

(6). Being critical of the extent to

which a computed result based on

measurement is accurate

(B). Subsidiary list

(1). Appreciating the need for the sys

tematization of data in problem

solving

(2). Appreciating the value of scrutin

iZing data to seek relations in

problem solving

(3). Desiring precision of statement

(4). Discriminating between true and

false

(5). Desiring to analyze a complex sit

uation into simpler parts

(6). Desiring to discover the general law
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(7). Desiring'to get at the bottom of

a situation

(8). Loving ,thoroughness and clearness

(9). APpreciating the need for re~all

ing past experience in the solu

tion of a problem

(II). Concepts

(A). Basic list

(1). Ratio

(2). Proportion

(3). Positive and negative numbers

(4). Length

(5). Area

(6). Volume

(7). A surface

(8). An equation

(9). A formula

(10). A graph

(11). An algebraic number

(12). A coefficient

(13). An exponent

(14). A root

(15). A power

(16). A triangle

(17). A square

(18). A rectangle

(19). A parallelogram

(20). A cube'
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(21). A rectangular prism

(22). A cylinder

(23). An algebraic factor

(24). An algebraic fraction

(25). Pi

(26). Parallel lines

(27). A solution of an equation

(28). Simple interest

( 2S). Profit

(30). Loss

(31). A root of an equation

(32). Graphic representation

(33). Equality

(34). Similarity

(35). A measurement

(36). Statistical graph

(37). A drawing to scale

(38). -Variation

(3S). An angle

(40). A circle

(41). • quadrat1c

(42). A pyramid

(43). An approximation in a measurement

(44). A perimeter

(45 ). Dependemce

(46). A trapezoid

(47). An error in measurement

(48). An average
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(49). A oone

(50). A sphere

(51). An indirect measurement

(52). A vertex

(53). A tangent of an angle

(54). Algebra as a tool of science

(B). Subsidary list

(1). A maximum

(2). A minimum

(3). Direction

(4) • Rate

(5). Weight

(6). Velocity

(III). Abilities

(A) • Basic list

(1). Graphs

(a) • To make and interpret a bar

graph

(b) • To make and interpret a line

graph

(c). To make and interpret a circle

graph

(d) • To make and interpret a graph

of a formula with two un-

knowns

(e). To use cross section paper to

picture amounts of things

(2). Fundamental processes (as applied
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to algebra)

(a). To apply fundamental opera

tions to positive and nega

tive numbers

(b). To multiply a monomial by a

monomial

(c). To multiply a polynomial by a

monomial

(d). To divide a monomial by a mo-

nomial

(e). To divide a polynomial by a

monomial

(f). To use the law of expone~ts in

multiplication

(g). To use the law of exponents in

division

(h). To apply fundamental operations

to algebraic fractions of the

type of ~

(i). To multiply a polynomial by a

polynomial

(j). To divide a polynomial by a

polynomial

(k). To find the square root of an

arithmetical number by the

traditional method

(3). Special products and factors

(a). To give at sight special prod-
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(a) • To transform: j a2b = a ,.f"'fi'"""

(b) • To transform: J'E:. =~
b b

(0). To transform: ,JT" - J:K:.
b - JD

ucts of the type: (ax+b) (CX+d)

(b) • To give at sight special prod-

~cts of the type: (ax + cy)2

(c). To give at sight the fac~ors of

an algebraic number of the

type: ax2+ bx + c

(d) • To give ,at sight the factors of

an algebraic number of the

type: a2+ 2ab + b2

(e). To give at sight the factors of

an algebraio number of the

type: xcL y2

(4) • Transformation

(5). Formulas

(a). To use the formula A = bh (co~

put1ng the area of rectangle)

(b). To use the formula A = s2 (area

of square)

(c). To use the formula A = nr2

(area of a circle)

(d). To use the formula 0 = nd (pir

cumference of a circle)

(e). To use the formula V = lwh

(value of a rectangular prism)

(f). Tp use ,the formula V = s3

(value of a oUbe)
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a proper use of the axioms

formulas

ters that occur in those

(g). To use the formula V = nr2h

(value of a cylinder)

(h). To use the formula I = prt

(computing interest)

(i). To use the formula A =~
(area of triangle)

(j). To use the formula V = ~

(value of a pyramid)

(k). To use the formula S = nr2+2nrh

(surface of a oylinder)

(1). To solve any of the above

formulas for any letter by

(m). To evaluate the above formulas

for any letter haVing given

the values of all other let-
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(s). To express by an equation be

tween two numbers that is

stated in the form of an

English sentenoe (diff~oulty

not to exoeed "To find the

Fahrenheit reading oorres

ponding to some known Oente

grade reading multiply it by

g, and add 32 II )
5

(6). EqUation

(a). To use the addition, subtrac

tion, multiplioation and di

vision axioms in the solution

of an algebraic equation

(b). To olear an equation of frao-

tions

(0). To interpret a negative number

as an answer when the unknown

forms one member of the equa-

tion

(d). To find the f0urth number ina

proportion when three numbers

are given

.( e). To solve simultaneous equations

in two unknowns by the addi

tion and subtraotion method

(f). To solve an equation in one un-

known oontaining £raotions

with binomial denominator
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(g). To solve simultaneous linear

equations in ,two unknowns

py the graph method

(B). SUbsidiary list

(1). Graphs

(a). To express direct variation by

a graph

(b). To solve a quadratic equation

by the graphic method

(2). Recognizing non-essential data in

problem solving

(3). Formulas

( ) _r2ha • To use the formula V = n--S-

(volume of a cone)

(b). To use the formula S = 4nr2

(surface of a sphere)

(c). To write a formula showing how

two related numbers change

(IV). Information

(A). Basic list

(1). Fundamental processes

(2). Per cents

(a). Per cent means hundredths

(b). How to compute profit on cQst

(c). Interest = principal x rate

x time

(d). Meaning of commission

(3). Algebra
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(a) • How to ohange form of alge-

braic fraction without chang-

ing the value

(b) • Meaning of unknown

(c). Meaning of binomial

(d) • Meaning of opposite quantities

(e). Meaning of members of an equa-

tion

(f). Mea,ning of base

(g) • Meaning of radical

(h) • Meaning of trinomial

(1). Meaning of constant

( j ) • .Meaning of variable'··

(k) • Meaning of degree of a number

(1). Meaning of degree of a term

(m) • Meaning of like terms

(n) • Meaning of linear function

(0). Meaning of descending powers

(p). Me~ing of highest common

factors

(q). Meaning of reciprocal

(r). Meaning of satisfy

(s). Meaning of similar terms

(t). Meaning of identity

(u) • .Meaning of partial products

(v) • Meaning of polynomial

(w) • Meaning of origin

(B) • Subsidiary list

(1). Fundamental processes
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ly

Growth of mental self-reliance

Development of character

Increased ability to use English correct-

(A). The use of mathematics in scienoe

(B). The influenoe of mathematics on 11fe

(0). The value of mathematics to the individ-

(0).

(D).

(E).

(II). Disciplinary value

(A). Exercise of the reasoning power because

of the simplicity, aoouraoy, certainty

of results, originality, similarity to

the reasoning of life, and amount of

reasoning

ual

(I). Practical value

(III). Minor advantages

(A). Development of power of concentration

(B). Development of the constructive imagi

nation

(a). Meaning of "correot to n"

signifioant figures

(b). Or~er of signs in prooesses

(2). Algebra

(a). Meaning of rational

(b). Meaning of mixed expression

8. Schultze, Arthur, ~ Teaohing of Mathematios in Seoond

ary Schools

a. Aims and values
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(F). Inorease in general culture

9. ~mith, David E., and Reeve, wm. D., ~ Teaching 2! Junior

High Sohool Mathemat ics

a. Basis for choosing objectives

(I). The intrinsic worth of mathematics itself

(II). The social needs of the people, especially

those in the local oommunity itself

(III). The interests of the pupils

b. Great central mathematical objectives

(I). Introduction to the general range of elemen

tary mathematics

(II). Some appreciation of the power of mathematics

(III). The increase of certain powers

(IV). Fostering the study of mathematics

c. General objectives

(I). Establishing habits of:

(A). Neatness and method

(B). Thinking

(C). Moral conduct

(D). Character

(II). Exercise in fundamental modes of thought

(A). Simplicity of language

(B). Acouracy in reasoning

(C). 0riginality in thought

(III). Appreciation of mathematics as a useful art

(A). Power of expressing data systematically

(B). Scrutinizing these data in solving prob

lems
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(c). organizing these data as an aid to

memory

(D). Succintness of mathematical statements

of laws and formulas

(E). The equation as an aid in using formulas

(IV). APpreciation of mathematics as a science

(A). Significance of symbolism

(B). Interlacing of branches

(C). The relation of mathematics to allied

subjects

(D). The relation of formulas to general trutm

(E). The eternal verities of mathematics

(F). The universality of functional relation-

ships

(G). The value of mathematics for its own sake

(H). Relation to the Infinite

(I). Recreational side of mathematics

(J). Connection with art

(K). Rhythm of mathematics

(L). Relation to nature

(V). Appreciation of the historical growth of

mathematics

(A). Mathematics a moving stream

(B). Significance of our numerals

(C). Growth of the fraction

(D). Displacement of compound numbers

. (E). Merging of decimals and per cents

(F). Systems of measure



(G). Ohange from rule to formula

(H). Development of symbols

(I). Growth of applied mathematics

(VI). Attitudes of mind to be developed

(A). Responsibility for accuracy

(B). Satisfaction with thorough work and pre-

cision of statement

(0). Oommon-sense estimates of results

(D). Dissatisfaction with vague results

(E). Recognition of irrelevant data

(F). Discrimination between the true and the

false

(G). Desire to analyze a complex situation

into its components

(H). Self-reliance in attacking a problem

(I). Desire to search out the truth

(J). Constant seeking for applications of

mathematics in daily life

(K). Interest in developing skill in math&

matics

(L).Desire to generalize

(VII). Ideals to be cultivated

(A). Devotion to truth

(B). Originality in action

(0). Neatness in solutions

(D). An appreciation of our relation to the

universe

(E). Respect for one another as small por~
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tions of the" infinite

(F). Regard for the beautiful

(G). Loyalty to the family, the community,

and the state

(H). Respect for a good reputation

d. Abilities in algebra

(I). Formulas

(A). Ability to discover rules and to trans-

late these into formulas

(B). Ability to translate formulas into rules

(0). Ability to evaluate formulas

(D). Ability to derive one or more formulas

from a given formula

(E). Ability to represent by a graph any sim

ple formula

(F). Ability to understand the dependence of

one quality upon another

(G). Ability to work with ordinary simple

formulas

(II). The graph of a mathematical law

(A). Ability to understand and use directed

numbers

(B). Ability to represent points by means of

the usual coordinate system

(0). Ability to unders tand the types y = kx

and xy = k

CD). Ability to compare graphs drawn with re-

spect to the same axes
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(E) • Ability to interpolate and extrapolate

(F). Ability to interpret the graph of a

simple for~ula

(G) • Ability to interpret intersections, with

the axis

(H) • Ability to understand the relations be-

tween the variables in certain special

cases

(I). Ability to read a compound-interest graph

(J). Ability to use the graph of y = x2

(K). Ability to use the graph of an equation

like y = 3x + 1

(L). Ability to use and to interpret the graph

of an equation like y = 2x2+ x - 10

(M). Ability to discover a maximum or a mini-

mum in a graph

(N). Ability to read values from a graph

(0). Ability to use graphs in allied fields

of science

(P). Ability to distinguish between the sig

nificance of a graph of statistics

and that of a mathematical law

(Q). Ability to express a ratio graphically

(III). Linear equations in one unknown

(A). Ability to translate a verbal problem

. into an equation

(B). Ability to translate an equation into

words
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(0). Ability to solve equations of the type

ax+b=c

(D). Ability to ~derstand the significance

of the graph of an equation of t~e

type y = ax + b

(E). Ability to solve linear equations con

taining common or decimal fractions

(F). Ability to use equations in solving

problems

(G). Ability to interpret artificial numbers

in a result

(IV). Directed numbers

(A). Ability to represent directed numbers

graphically

(B). Ability to use directed numbers practi

cally

(0). Ability to add or to subtract directed

numbers

(D). Ability to multiply by a positive or by

a negative number

(E). Ability to divide by a positive or by a

negative number

(F). Ability to use directed numbers in graphs

(G). Ability to use directed numbers in form

. ulas

(H). Ability to remove either one or two sets

of parentheses

(I). Understanding of the double use of the

signs + and -
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(v). Operations with polynomials

(A). Addition, subtraotion, multiplioation,

and division

(B). Multiplioation of a binomial by a ~o

nomial

(0). Multiplication ,of any polynomial by a

monomial

(D). MUltiplication of a binomial by a bi-

nomial

(E). Division of a binomial by a monomial

(F). Division of a polynomial by a monomial

(G). Division of a polynomial by a binomial

(H). Using symbols of aggregation

(I). Understanding the value of faotoring

(J). Understanding factoring as the inverse

of mUltiplication

(X) • Ability to remove a monomial faotor

(L) • Ability to faotor the general quadratic

trinomial

(M) • Ability to factor expressions like a2_ b2

(N) • Understanding why division by o is not

permitted

(0). Understanding the significance of com

plete factoring

(p). Ability to apply the laws of exponents

(Q). Understanding of zero, negative, and

fractional exponents

(R). Ability to oheck all results
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(8). Understanding ·of the generality of

algebra.

(VI). Fractions

(A). Understanding that a fraction mean~ di

vi-sion

(B). Understanding the principle of signs

(0) • Ability to reduce a fraction to lowest

terms

(D). Ability to perform other reauctions

(E). Ability to simplify such complex frac

tions as may be needed in work with

practical formulas

(F). Understanding of the connection between

arithmetical and algebraic fractions

(G). J~bility to check all results

(VII). Fractional equations

(A). Ability to clear an equation of fractio~

(B). Ability to solve numerical equations

containing fractional coefficients

(0). Ability to solve fractional equations

(D). Ability to derive one formula from

another

(E). Understanding the generality of a lit

eralequation

(F). Ability to solve for a constant an equa

tion like y = ax + b

(G). Ability to evaluate formulas involving

fractions
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(H). Ability to check all results

(VIII). Ratio, proportion, and variation

(A). Understanding a ratio as an abstract

quotient

(B). Understanding a proportion as an equal

ity of ratios

(0). Understanding that a ratio, written in

fractional form, is SUbject to all the

laws of fractions

(D). Understanding variation as related to

ratio

(E). Ability to solve problems in variation

(F). Understanding more fully the idea of

function

(IX). Simultaneous linear equations

(A) • Understanding types

(B) • Ability to choose the best method

(0). Ability to solve applied problems

(D). Ability to check all results

(X). Powers and roots

(A). Understanding necessary terms

(B). Seeing the practical need for roots

(0). Ability to find the square root of a

number

(D). Ability to find the square root of a

polynomial

(E). Understanding how far to carry a square

root
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(F). Understanding common exponential sym

bolism

(G). APplication of square root

(H). Solving of radical equations

(XI). Quadratic equations

(A). Ability to construct and interpret the

graph of a quadratic function

(B). Understanding of the terms" complete"

and It incomplete"

(c). Ability to solve a quadratic equation

by factoring

(D). Ability to solve by completing the square

(E). Ability to find the maximum or minimum

of value of a quadratic function

(F). Ability to solve applied problems

(G). Ability to check the solutions

(XII). Numerical trigonometry

(A). General purpose

(1). To show the pupils the significance

of indirect measure

(2). To show the significance of trigo

nometry in the life of today

(B). Necessary functions

(1). Four important functions

(a). Sine

(b). Cosine

(c). Tangent

(d). Cotangent

(2). Definition of functions
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(3). Introduct1on to the functions

(4). Ability to find the functions

(5). Ability. to use any convenient

tables

(0). Applications

(1). Ability to apply the sugject to

solving right triangles

(2). Instruments needed

(3). Ability to check

10. Stone, John 0., and Mallory, Virgil S., First Year Alge

~ Manual ~ Teachers

a. Objectives

( I). General

(A). To think in an orderly and logical

manner

(B). To base reasoning on sufficient evidence

(0). To analyze situations for causal rela

tions

(D). To strip pertinent elements from a com

plex situation

(E). To learn to picture relations in a graph-'

ic manner

(F). To understand functional relationships

(a). To know the ~ffect a single varying ele

ment may have upon another element

(H). To express thoughts in quantitative

terms

(I). To develop a.ttitude of:

(1). Independence
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(2). Resourcefulness

(3). Inquiry after truth

(4). Insiste~oe on acouraoy

(5). Quantitative thinking

(6). Neatness of work

(J). To apply in more advanced fields the

power acquired

(K). To encourage pupils to transfer arith

metical skill and abilities to algebra

(L). To use abilities and skills they have

developed

(M). To develop the ability to solve problems

(II). Specific

(A). The formula

(1). Meaning and use of the formula

(2). Making and evaluating formulas

(3). Adding and sUbtracting literal num-

bers

(4). Powers and exponents

(5). Use and need of parentheses

(6). Representing a formula graphically

(7). Using formulas to give equations

(8). Solving equations

(9). Changing the subject of a formula

(10). Showing dependence by formulas

(B). Directed numbers

(1). Meaning and use of signed numbers

(2). Locating points on a graph
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(3). Adding, subtracting, multiplying,

and dividing signed numbers

(4). Adding and subtracting of poly

nomials

(5). Removing parentheses in equations

(6). Translating a problem into an equa

tion

(C). Multiplication and division

(1). Multiplying monomials

(2). MUltiplying a pOlynomial by a mo-

nomial

(3). Multiplying polynomials

(4). Dividing monomials

(5). Dividing a polynomial by a monQmial

(6). DiViding one polynomial by another

(D). Special products and factors

(E). Fractions

(1). Reducing fractions to their lowest

terms

(2). The signs of a fraction

(3). Multiplying fractions

(4). DiViding fractions

(5). Changing fraotions to mixed expres-

sions

(6). Changing a fraction to a given de-

nominator

(7). Changing two or more fractions to

a common denominator

(8). Adding and sUbtracting fractions
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(9). Solving equations

(10). Solving literal equations

(F). Linear equations

(1). Graphioal representation of a lin-

ear equation in:two unknowns and

graphioal solution of a system

(2). Inoonsistent and indeterminate sys-

tems

(3). Elimination by addition or subtrac

tion

(4). Elimination by substitution

(5). Use of two unknowns to solve a prob

lem

(6). Problems involving the digits of a

number

(7). Problems involving opposite rates

(8). Simultaneous equations whose un-

knowns are used as the denomina-

tors of fraotions

(G). Powers, roots, and radioals

(1). Power of monomials

(2). The meaning of roots and radicals

(3). Fractional exponents

(4). Method of finding the square root

of a number

(5). Applioations of square root

(6). Irrational numbers

(7) • Placing the ooeffioient of a radi-

oal under the radioal sign
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(8). The square root of a fraotion and

rationalizing the denominator

(9). Addition and subtraotion of radi

oals

(10). Multiplioation and division of

radioals

(11). The square root of trinomials

(12). Changing a quadratio equation to

the form x2+ ax = b

(13). Solving quadratio equations by

oompleting the square

(14). Solving a quadratio when the root

is irrational

(15). The general quadratio equation

(16). Making and using a formula for

solving quadratios

(17). Speoial types of quadratios

(18). Graphs and quadratio equations

(H). Ratio, variation,proportion

(1). The meaning of ratio

(2) • The meaning of oonstants, variables ,

and funot ions

(3). The language of variation

(4) • Inverse variation

(5). The language of proportion

(6). Finding heights and distanoes by

proportion

(7) • Problems of the lever
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(8). Trigonometric ratios

(9). The numerical value of trigonome

tric ratios

(10). Use of trigonometric ratios to find

heights' and distances

(11). Areas of triangles found by trigo

nometric ratios

(12). Use of trigonometric ratios giving

ona-sixth of a degree

(13).' Finding the value of ratios not

given in the table

11. Thorndike, E. L., The Psychology of Algebra

a. General objectives

(I). Acquaint the pupils with a knowledge of the

language of algebra

(II). Pay attention to the formula and to the

statistical graph

(III). Give preparatory work in various subjects

that contain algebra to those students

whose capacities will probably lead them

to fields of physics, electricity, etc.

(IV). Develop mastery of proportion and other easy

forms of the equation

(V). Extend the field of application of the con

struction of formulas as well as their

evaluation

(VI). Develop the art of criticism as applied to

graphs

(VII). Encourage the presentation of laws by means
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of mathematioal graphs

(VIII). Use the function concept when ~dvantageous,

but with economr

(IX). Form bonds which provide the pupil with us&

ful algebraic abilities in any case, and

stimulate him to understand principles so

far as he has the ability

B. Objectives in First Year Algebra

From Current Textbooks

1. Barber, Harry C., Everyday Algebra

a. General objectives

(I). To encourage straight thinking

(II). To strengthen computational abilities

(III). To develop a ohecking habit

b. Specific objectives

(I). What algebra does for us and how

(A). To show the utility of elementary

algebra

(B). To teach the solution of simple linear

equations

(0). To lay the foundation for a sound

method of problem solution

(D). To define algebra as a useful, interest

ing, rational subject

(II). Equations containing fractions

(A). To teach the simple uses of proportion,
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and other easy fractional equations,

together with the necessary multi

plication of monomial factors; and

meanwhile to keep algebra in the realm

of things understood rather than in

the realm of mechanical rule

(III). Graphs, pairscof linear equations, negative

numbers

(A). To illustrate the functional relation

as expressed by words, tables, graphs,

and equations

(B). To enlarge in the mind of the pupil the

meaning of the minus sign, and to show

how the addition, subtraction, multi

plication, and division of signed num

bers can be understood and explained

(0). To teach the solutions and uses

(IV). Quadratic equations, multiplication, divi-

sion, factoring

(A). To teach the solution of quadratic equ&

tions by factoring and by a formula

(B). To enlarge the pupil's control over the

four processes

(0). To strengthen the pupil's growing abil

ity.to write the shorthand of algebra

and to translate it into words

(D). To show that algebra has broader powers

than arithmetic

(E). To. show something of the nature of

mathematical proof
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(v). The useful and fundamental parts of algebra

(A). To provide the pupil with much interest

ing materi~l with whioh to test his

skill and understanding

(B). To review the more useful parts of ele

mantary algebra

(VI). Trigonometry

(A). To broaden the pupil's conception of the

utility of mathematios

(B). To strengthen the pupil's control of

practical numerical computation

(0). To teach the use of tables

(D). To show the method of studying one tri

angle and there-by obtaining useful

information about other similar tri

angles

(E). To show how algebra, geometry, and trig

onometry work together in the solution

of practical problems

(VII). Geometry

(A). To teach some of the facts about reason

ing which a ninth-year pupil should

know

(B). To enlarge his acquaintance with geomet

ric facts andtheir uses

(0). To teach convenient methods of using

radicals in 'numerical computatiohs

(VIII). Commercial mathematics: statistics

'" ' (A) ;To review commercial arithmetic and
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graphs

(B). To teach simple and useful ideas about

handling o~ statistics

(0). To encourage pupils in commercial courses

to lay a good mathematical foundation

for their future work

(IX). More about the mechanics of algebra

(A). To prOVide advanced work for pupils who

already understand much about the na

ture and purpose of elementary algebra

(B). To develop skill in the kinds of manipu

lation frequently demanded by formal

examinations

(X). Practical computation

(A). To interpret for the ninth school year

the very important reform in computa

tion which has occurred during the

past two decades

(B). To increase the pupills ability to per

form numerical computations in a com-

mon-sense manner

2. Betz, William, Algebra ~ Today

a. General objectives

(I). To make elementary algebra more meaningfu~

(II). To give greater emphasis to the really sig

nificantand basic ideas of the subject

(III). To make problem-solving more than a mere in

cident

. (IV). To make the technique simpler and more purpose-
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ful

(V) '. To blend the old and the new

(VI). To stress the new ideals in seoondary mathe

matics

(VII). To provide an adequate background for both

interest and effort

b. Specific objectives

(I). How letters are used in algebra

(A). The use of letters in algebra

(~)~.The meaning of certain new words

(0) • The rule of similar terms

(D) .' The rule of order for addition

(E) • The rule of grouping for addition

(F) • How to write certain formulas

(G) • How to evaluate formulas and algebraic

expressions

(H). How to combine letters and numbers by

the four fundamental operations

(II). The use of the formula

(A). To learn important formulas used in men

suration

(B). To learn important formulas used in

business

(0). To evaluate these formulas

(D). To express the meaning of these formulas

in words

(E). To apply these formulas

(F). To obtain formulas from verbal statements

(G). To obtain formulas from tables
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(H). To make tables- based on formulas

(III). The equation

(A). To solve equations by inspection

(B). Td solve equations by rule

(0). To check the solution of an equation

(D). To learn the use of the fundamental

axioms

(E). To learn the meaning of important terms,

such as equality, identity, equation,

root, solution, members of an equation

( IV). Problems

(A). To solve simple number problems

(B). To solve simple geometric problems

(0). To solve business problems

(D). To solve other applied problems

(V). Graphs

(A). To make and interpret various kinds of

statistical graphs

(B). To know the important uses of graphs

(0). To make and use the graph of a formula

(D). To solve problems graphically

(VI). Signed numbers

(A). The meaning and important uses of posi

tive and negative numbers

(B). To picture signed numbers

(0). To apply the four fundamental operatioIS

to signed numbers,

(VII). Fundamental operations·
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(A). To know the me'aning of base, exponent,

and power

(B). To oombine algebraio expressions by

addition and subtraotion

(0). To understand the laws of order, group

ing, exponeI?-ts, and distribution for

multiplication

(D). To multiply a monomial by a monomial, a

polynomial by a monomial, and a poly

nomial by a polynomial

(E). To understand the laws of exponents, and

distribution for division

(F). To divide a monomial by a monomial, a

polynomial by a monomial, and a poly

nomial by a polynomial

(VIII). Equations of the first degree in one unknown

(A). To solve equations of the first degree

(B). To transform an equation by addition or

subtraction

(0). To transform an equation by changing

signs

(D). TO.solve percentage problems, motion

problems, mixture problems, and other

applied problems

(IX). Equations having two unknowns

(A)~ To draw the graph of a linear equation

(B). To solve pairs of linear equations by

various methods

'(0). To use two letters in solving number-
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relation problems, digit problems,

and other applied problems

(X). Speoial produots and faotoring

(A). To find the following special produots

(1). The produot of any two binomials

(2). The square of any binomial

(3). The produot of the sum and the dif-

ferenoe of two terms

(B). To deal with the following Cases in

faotoring

(1). Removing a oomrdon monomial faotor

(2). Faotoring a trinomial of the form

ax2+ bx + c

(3). Faotoring a trinomial square

(4). Factoring the difference of two
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(A). To solve problems in whioh fraotional

equations are necessary

(B). To solve a literal fractional equation

for any letter appearing in the equa

tion in terms of the other letters

(0). To transform formulas containing frac-

tions

(XIII). How quantities change together

(A). The importanoe of related changes in

everyday life

(B). The expression of numerical relation

ships and cases of dependence

(0). The meaning of variable, constant, in

dependent variable, dependent variable,

funotion

(D). The use of ratios in numerical compari-

sons

(E). The use of proportions in the study of

similarity and in other applied prob-

lems

(F). The meaning and use of various types of

variation

(XIV). Numerical trigonometry

(A). The meaning and importance of indireqt

measurement

(B). The direct measurement of lines and

-angles

(0). Important facts about triangles

(D). The solution of trigonometric problems
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(8). Factoring'

(3). Oompleting the square

(4). The quadratic formula

(0). Solving problems involving quadratic

equations

3. Engelhardt, Fred, and Haertter, Leonard D., First Oourse

Y!. Algebra

a. Specific objectives

(I). To get acquainted with the nature and uses

of mathematios

(II). To make and use formulas

(III). The simple equation

(A). To teaoh the types of equations

(B). To study independent and dependent

variables

(IV). To apply the four fundamental operations to

positive and negative numbers

(V). Linear and fractional equations

(A) • To solve linear equations

(B). To solve equations containing parenthese s

(0). To solve problems containing fractional

equations

(VI). Problems

(A). To teaoh the important points to rem~m

ber in the solution of problems

(B). To solve work, geometry, and mixture

problems

(VII). Make and read various kinds of graphs
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(VIII). Multiplioation and faotoring

(A). To teaoh the laws of exponents

(B). To multiply polynomials by monomials

(0). To teaoh method of prooeeding in finding

a monomial faotor

(D). To multiply polynomials by binomials

(E). To find the produots of binomials

(F). To teaoh faotoring

(G). To teaoh how to find speoial produots

(H). To solve quadratio equations by faotor-

ing

(IX). Division and fraotions

(A). To teaoh the laws of exponents in divi-

sion

(B). To divide by monomials

(0). To divide a polynomial by a polynomial

(D). To use algebraio long division

(E). To reduoe fractions

(F). To apply the four fundamental operations

to fraotions

(G). To find the lowest oommon multiple

(X). Fraotional and literal equations

(A). To know the important facts to remember

in solving fraotional equations

(B). To solve fractional and literal equa

tions

(XI). To use various methods in solving sets of

linear ,equations
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(XII). Ratio, proportion, and variation

(A). To know the meaning of ratio, propor

tion, and variation

(B). To use ratio, proportion, and variation

(0). To solve problems oontaining ratio, pro

portion, and variation

(XIII). Square root and radioals

(A). To use fraotional exponents to express

roots

(B) • To use tables in finding roots

(0). To find a root of a monomial expression

(D) • To find the square root of numbers

(E). To solve problems involving square roots

(XIV). Indireot measurement

(A). To use three methods in doing indireot

measurement

(B). To find the tangent

(0). To use a table of sines, oosines, .and

tangents

(XV). Quadratio equations

(A). To solve quadratic equations by com

pleting the square and by a formula

(B). To graph quadratic equations

(0). To solve sets of equations, one linear

and one quadratio

4. Hart, W. W., First ~!!!. Algebra

a. Speoific objectives

(I). Foundations for algebra
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(A). Formulas

(B). To get acquainted with the mathematical

vocabulary

(0). Graph formulas

(II). Equations

(A). To learn the various methods of solving

equations

(III). Positive and ~egative numbers

(A). To familarize the pupils with positive

and negative numbers and their uses

in daily life

(IV). Addition and subtraction

(A). To add positive and negative numbers and

algebraic expressions

(B). To subtract positive and negative numbers

(0). To use and remove parentheses in addi

tion or subtraction

(V). Multiplication and division

(A). To multiply signed numbers

(B). To divide signed numbers

(VI). Simple equations

(A). To understand what a graph is and how

to make and interpret various k1nds

5. Krickenberger, W. R., Whitcraft, L. H., and Wilchons,

A. M., Bobbs-Merrill Algebra: Book One

a. Gener~l objectives

(I). To give the proper training for those going

to college
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(II). To give the proper training for those not

going beyond the first year of algebra

(III). To make algebra interesting to the student

by:

(A). Closely correlating the new subject with

the old

(B). Making it seem real

(C). Giving well-graded and practical exer

cises that the student can learn with

out discouragement

(IV). To master subjects

(V). To form correct habits of study

b. Specific objectives

(I). Introductory review

(A). To eliminate student difficulties with

fractions, decimals and percentages by

starting with a review of those funda

mentals

(II). Statistical graphs

(A). To familiarize the students with the use

and making of statistical graphs

(III). Literal numbers and equations

(A). To teach some of the terms of algebra

(B). To teach equations

(1). To subtract, add, mUltiply and di

vide each member of an equation

(2). To solve equations

(3). To teach transposition

(4) • To use the equation to solve problems
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(0). To make formulas from written statements

(D). To solve problems using formulas

(IV). Negative numbers

(A). To teach the meaning and use of positive

and negative numbers

(B). To use the four fundamental operations

involving signed numbers

(V). Adding and subtracting polynomials

(A). To add and subtract polynomials

(B). To solve equations containing symbols of

grouping

(0). Practice in the use of algebraic language

(VI). Multiplying polynomials

(A). Multiplying a polynomial by a monomial

(B). Multiplying one polynomial by another

(0). Products of two binomials by inspection

(D). Powers of monomials

(E). Equations involving multiplication of

polynomials

(VII). Dividing polynomials

(A). Dividing a polynomial by a monomial

(B). Dividing one polynomial by another

(VIII). Fractions and equations containing fractions

(A). Addition, subtraction, mUltiplicatio~,

and division of fractions

(B). To solve equations containing fractions

(0). To solve literal equations

(D). To evaluate and solve formulas

(IX). Ratio, proportion, similar polygons, and



66

numerioaltrigon~metry

(A). To teaoh ratio and proportion

(B). To teaoh the properties of similar poly

gons

(C). To study sines, oosines, and tangents

of angles

(X). Powers and roots

(A). To teaoh the meaning of powers and roots

(B). To find. powers and roots of numbers

(XI). Radioals and pure quadratio equations

(A) • To teaoh the meaning and use of radioals

(B) • To teaoh quadratio surds

(C). To simplify quadratio radioals

(D) • To add and subtraot surds

(E). To solve pure quadratio equations

(F) • To solve problems in geometry

(G) • To make quadrat io graphs

(XII). To oomplete quadratio equations

(A). Solve quadratio equations by:

(1). Completing the square

(2). Using the formula

(B). Solve problems involving quadratio equa

tions

(XIII). Systems of equations in two unknowns

(A). To teaoh the various kinde of equations

. (1). Indeterminate

(2). Dependent

(3). Independent
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(4). Simultaneous

(5). Inconsistent equations

(B). Solve simultaneous first degree equa

tions either by the addition and sub

traction, the substitution, or the

graphic method

(XIV). Factoring

(A). To teach the uses of factoring

(B). To multiply a polynomial by a monomial

(0). Find the prime factors of polynomials

(D). Factor the difference of two squares

(E). Factor a quadratic trinomial

(XV). Fractions and equations

(A). Reduce fractions to lowest terms

(B). To apply the four fundamental processes

to fractions

(0). To solve equations by factoring

(D). To solve literal equations

6. Longley, William Raymond, and Marsh, Harry Brooks,

Algebra: Book ~

a. Specific objectives

(I). To acquaint the pupil with the meaning and

usage of literal expressions

(II). To apply the four fundamental operations to

positive and negative numbers

(III). To make and interpret different kinds of

graphs

(IV). Addition and subtraction of polynomials

(A). To teach the addition and subtraction of



68

polynomials '

(B). To use the parentheses in addition and

subtraction of polynomials

(V). Multiplication and division of polynomials

(A). To teach the multiplication and divi

sion of polynomials

(B). To use the parentheses in multiplioa

tion and division of polynomials

(VI). To teaoh the solution and uses of linear

equations

(VII). Special produots and factoring

(A). To teaoh the pupils how to take care of

speoial produots and factoring

(B). To teaoh the laws of exponents and how

to use them

(VIII). To apply the four fundamental processes to

fractions

(IX). To solve fractional and literal equations

(X). To illustrate the funotional relation as ex

pressed by words, formulas, and graphs

(XI). To give praotice in dealing with roots and

fractional exponents

(XII). To solve systems of linear equations in two

unknowns

(XIII). To teaoh the uses of ratio, proportion, and

va.riation

(XIV). Trigonometric ratios

(A). To teach the uses of trigonometrio ratios

(B). To aoquaint the pupils with the meaning
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and usage of. the terms tangent, sine,

and cosine

(xv). To use various methods in solving quadratio

equations

7. Miriok, Gordon R., Wright, H. H., and Poole, Hallie S.,

Algebra and ~ ~: Book One

a. Objeotives

( I) • To give more emphasis to ideas and concepts

(II) . To give simpler and more purposeful examples

(III). To bring the various parts of algebra more

closely together by the dependence idea, or

function concept, which is carried through

the course by means of the fo~mula, graph,

table of values, and the equation
,

(IV). To develop factoring as a natural consequenoe

of the fundamental processes of multiplioa

tion and division

(v). To well motivate the new parts of the work

(VI). To plaoe special emphasis on the graph as a

means of showing dependence

b. Speoific objectives

(I). Symbols and graphs

(A) • To study the uses of symbols and graphs

(B) • To make and interpret various types of.
graphs

(II) • The formulas

(A). To study the uses of the formula

(B). To develop the ability to write formulas

(0). To know how to add, SUbtract, multiply,
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and divide similar terms

(D). To evaluate and solve formulas

(E). To know what exponents are and how to

use them

(III). Graphing formulas

(IV). Equations

(A). To know how to use the equation to solve

problems

(V). Positive and negative numbers

(A). To use the positive and negative numbers

(B). To know how to use exponents

(VI). Dependence and problems

(A). To know the ways of indicating the de

pendence of one literal number on an

other

(B). To use axes of coordinates to locate

points on cross-section paper

(VII). Fundamental processes with polynomials

(A). To apply the four fundamental processes

to polynomials

(VIII). Special products and factoring

(A). To develop division and factoring through

their direct relation to multiplicatlcn

(B). To emphasize the special products

(a + b)2 , (a - b)2 , and (a + b)(a -b)

(0). To use the simplest method for solving

the quadratic equation (factoring)

(IX). Fractions

(A). To show the similarity between the
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principles used in algebra in simpli

fying, multiplying, dividing, adding,

and subtracting fractions, and the

corresponding operations used in arith

metic

(B). To shorten algebraic operations by ap

plying the principle that the chang

ing of two of the three signs of a

fraction does not change the value of

the fraction

(X). Equations with fractions

(A). To solve problems by equations involving

fractions

(B). To solve equations containing several

literal numbers in terms of anyone of

these numbers

(0). To amplify the ideas of ratio and pro

portion

(XI). Linear equations

(A). To explain the different ways of solving

a pair of linear equations

(XII). Radicals, powers, and roots

(A). To introduce the radical number and how

to use it

(B). To solve equations involving radicals

(0). To find the square root of an arith

metical number

(D). To apply the final laws of exponents

(XIII). Quadratic equations
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(A). To present fou~ possible solutions of

the quadrat ic equat ion

(B). To give methods for checking to ~ee if

the roots obtained by these four sol~

tions of the quadratic equations are

correct

(c). To give a solution and a check for simul

taneous systems consisting of one lin

ear equation and one quadratic

(D). To apply the quadratic equation to many

practical problems

(XIV). Geometry and trigonometry

(A). To establish experimentally the three

theorems of congruence of triangles

(B). To explain the three elementary theorems

of similar triangles

(C). To define the tangent ratio and give a

method for finding the values of a

tangent

(D). To treat sine and cosine ratios in a

manner similar to that of the tangent

(E). To show how to use a table of trigono

metric ratios

(XV). Variation

(A). To present direct and inverse variation

8. Nyberg, Joseph A., First Course in Algebra (Revised Edi

tion)

a. General objectives

(I). To present algebra in such simple language
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that the pupil can understand the expla

nations, and grow confident of his abil

ity to learn from the text

(II). To stress the principle of the relationship

between variables

(III). To center attention on the study of problems

and of the formulas and equations to which

these problems lead

(IV). To introduce processes dealing with paren

theses, multiplication, factoring, frac

tions, and so forth when and because they

are needed to solve specific types of prob

lems

b. Specific objectives

(I). Literal numbers

(A). To know what is meant by literal numbers

and how to use them

(II). Positive and negative numbers

(A). Know what is meant by positive and nega:

tive numbers

(B) • Apply the four fundamental operations

to positive and negative numbers

(0). Use the parentheses

(III). Linear equations

(A) • Know the rules for solving linear equa-

tions and apply them

(IV). The solution of problems

(A). Know the preliminary steps in solving a
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problem

(B). Solve problems involving equations and

parentheses

(V). Solve equations containing fractions

(VI). Ratios and proportions

(A). To understand the meaning and uses of

ratio and proportion

(B). To solve problems involving ratio and

proportion

(VII). Make and interpret various kinds of graphs

(VIII). Sets of linear equations

(A). Use different methods to solve sets of

linear equations

(B). Solve problems involving sets of linear

equations

(IX). Formulas

(A). Make and use formulas

(B). Meaning and application of variables

(X) • Multiplication and factoring

(A) • Find the products and quotients of num-

bers containing exponents

(B) • Multiply and factor polynomials

(0). Solve quadratic equations

(XI). APply the four fundamental processes to

fractions

(XII). Solve fractional equations

(XIII). Literal equations

(A). Solve literal equations

(B). Solve sets of literal equations
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(XIV). Square roots

(A). Find square roots of numbers

(B). Apply the four fundamental operations

to radicals

(XV). Quadratic equations

(A). Solve quadratic equations

(B). Use sines, cosines, and tangents in

numerical trigonometry

9. Rothrock, David A., and Whitacre, Martha Anne., First

Year Algebra

a. General objectives

(I). To lead the pupil to appreciate and inter

pret the formulas of geometry, phYSics,

and other sciences through the essentials

of algebra.ic notation and development

(II). To acquire skill in algebraic manipulation

(III). To give the pupil an insight into the many

applications of mathematics to everyday

life

(IV). To use verbal problems to stimulate the pupi~

interest and to develop his confidence in

his ability to analyze a situation and

form his own equations

b. Specific aims

(I). Literal numbers and the formula

(A). To know what is meant by literal n~

bers and to know how to use them

(B). Get acquainted with the algebraic lan-
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guage

(0). Know how to make and how to use the

formula

(II). Positive and negative numbers

(A). Know what positive and negative numbers

are

(B). Apply the four fundamentals to positive

and negative numbers

(III). Addition and subtraction of algebraic num

bers

(IV). Remove and insert parentheses

(V). Multiplication

(A). Multiply algebraic numbers caring for

the:

(1). Signs

(2). Exponents

(B). Solve problems using mUltiplication

(VI). Division

(A). Divide algebraic numbers caring for

the:

(1). Signs

(2). Exponents

(B). Solve problems using division

(VII). Solution of simple equations containing

fractions

- (VIII). Graphical representation

(A). Know the uses of graphs

(B). Make and interpret graphs

(IX). Special products and factoring
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(A). To find special products

(B). To do faotoring

(X). Solution of quadratic equations by factoring

(XI). Fraotions

(A). To know what an algebraic fraction is

(B). Apply the four fundamental operations

to fractions

(XII). Solution of fractional equations

(XIII). Solution of sets of linear equations

(XIV). Extraction of square root

(XV). Application of the four fundamental opera-

tions to radioals

(XVI). Quadratic equations

(A). To know what a quadratic equation is

(B). To solve quadratic equations by various

methods

(XVII). Ratio, propo~tion, and variation

(A). Know what is meant by ratio, proportion,

and variation

(B). Know how to use ratio, proportion, and

variation

(XVIII). NUmerioal trigonometry

(A). Know the uses of:,

(1). Sine

(2). Cosine

(3). Tangent

10. Ruch, Go' M., and Knight, F. B., Standard Servioe Algebra

a. General objeotives
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(I). To lead the pupil gradually into full in

sight of the logic of algebra

(II). To focus the teaching on the needs of the

average pupil

(III). To effect mastery of the formula and equa

tion

(IV). To test mastery of formula and equation by

solving practical problems

(V). To introduce problem work to start with

arithmetic solutions and gradually make

the transition to algebraic solutions

proper

(VI). To aid the acquisition of real power in prob

lem solving:

(A). By provision of interesting and practi

cal problems

(B). By unusually large amounts of drill sup

plied on the fundamental operations

(0). Through the presentation of a definite

technique for problem analysis

(D). By regular measurement of progress in

problem solving

(E). By providing a program for the maint~

nance of skills

(F). By teaching a mastery of the prooesses

(G). By devices for arousing and maintaining

motivation:

(1). Competition with nation-wide grou~

of pupils by use of the problem
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scales and Self-Testing Drills

(2). Competition with one's own past

record

(3). Prevention of initial discourage

ment through leisurely attack

and mastery of few processes

(4). Persistent use of the principle of

"awareness of success or fail

ure at the time of learning"

(frequent standard tests)

(5). The variety and practicalness of

the exercises and problems pre

sented (common formulas, falling

bodies, thermometers, etc.)

(H). To secure motivation through the inter

est aroused in mathematics itself

(I). To care for individual differences by

exercises and problems graded for dif

ficulty

(J). To call attention to the most frequent

and persistent types of errors

(K). To present graphic methods

(t). To give attention to the history of

algebra

(M). To make extensive and systematic use of

primes, subscripts, and upper case

(capitals) letters

(N). To provide generous illustrations

b. Specific objectives
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(I). The nature and uses. of algebra

(A). To teach the nature and uses of algebra

(B). To understand the algebraic vocabulary

(II). The equation

(A). To know what an equation is and how to

use it to solve problems

(III). Statistical graphs

(A) • To present various types of graphs

(B) • To graph formulas and linear equations

(0). To solve problems by means of the graph

(IV). Positive and negative numbers

(A). To apply the four fundamental opera

tions to positive and negative numbers

(B). To solve two equations by two operations

(V). Multiplication and division of monomials and

polynomials

(A). To give the rules of algebraic multi-

plication

(B). To multiply monomials and polynomials

(0). To give the rules of algebraic division

(D). To divide monomials and polynomials

(E) • To remove parentheses

(VI). Equations of the first degree in one and two

unknowns

(A). To present equations of the first de-

gree in one unknown

(B). To use fractional coefficients in equa

tions

(0). To know what a literal equation is and
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how to use it

(D). To solve motion and mixture problems

(E). To solve simultaneous equations by the

graphic, addition or subtraction, and

substitution method

(VII). Special products and factoring

(A). To understand what special products and

factoring are and how to do them

(B). To solve equations by factoring

(VIII). Fractions. Fractional and literal equations

(A). To know what an algebraic fraction is

(B). To apply the four fundamental operations

to fractions

(IX). Ratio and proportion. Variation and depend

ence. The function concept. Introduction to

trigonometry

(A). To know the meaning of ratio, proportion,

variation and dependence

(B). To use ratios and proportions in solving

problems

(0). To define and use direct and inverse

variation

(D). To know what is meant by similarity and

how to use this knowledge

(E). To know how .to measure directly and 1~

directly

(F). To know what 1s meant by trigonometric

ratios

(G). To know what is meant by tangent, sine,
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cosine, and interpolation

(H). To solve problems dealing with trig

onometric functions

(X). Roots and powers. Equations of the second

degree

(A). To use various methods to find roots

and powers

(B). To use different methods to solve quad

ratic equations

11. Schorling, Raleigh, and Clark, John R., Schorling--Clark

Modern Algebra: Ninth School Year

a. Specific objectives

(I). How to express the relation between numbers

that change together

(A). To use graphs, tables, and formulas to

express relations between numbers

(B) • To use letters for numbers

(C) • To practice with formulas

(D) • To graph formulas

(II). Using the formula;- the axioms; the use of

equations in problem solving

(A). To show different forms of the Same

formula

(B). To learn what the four great principles

or laws used in solving equations are

(0). To learn what an equation is

(D). To use the axioms

(E). To use equations to solve problems

(III). How to apply important relations of the
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right triangle

(A) • To introduce the word I , tangent"

(B). How to find the tangent of an angle

(0) • How to use the tangent to solve practi-

cal measurement problems

(D). To use the cosine and sine ratios to

solve problems

(E). To use the tangent, cosine, and sine

table

(IV). The use of positive and negative numbers

(A). To learn the meaning of positive and

negative numbers

(B). To apply the four fundamental opera

tions to positive and negative numbers

(0). To learn the important law of exponents

in division

(v). Learning to apply the four fundamental opera-

tions to algebraic numbers

(A). To learn some useful names in algebra

(B). Addition of like terms

(0). Addition of polynomials

(D). Subtraction of algebraic signed numbers

(E). Multiplying a polynomial by a monomial

(F). Multiplication of a polynomial by a

polynomial

(G). Division of a polynomial by a monomial

(H). Division of a polynomial by a polynomial

(VI). Products and factors

(A). Translating algebraic language into
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words

(B). To find special products by the use of:

(1). The square of the sum of two num

bers

(2). The square of the difference of

two numbers

(3). The product of the sum and differ

ence of two numbers

(0). Factoring algebraic expressions

(D). Finding prime factors

(VII). More practice in solving equations

(A). To solve easy equations containing

negative numbers

(B). To solve equations containing paren

theses

(0). To solve problems expressed in words

(D). To solve various kinds of problems

(VIII). Some important principles of arithmetic ex

tended to algebraic fractions

(A). To know what an algebraic fraction

means

(B). To reduce fractions to lowest terms

(0). To apply the four fundamental opera

tions to fractions

(IX). Literal and fractional equations

(A). To solve equations that contain frac

tions with binomial denominators

(B). To construqt formulas

(X). Simultaneous linear equations
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(A). To graph and study linear equations

(B). To solve simultaneous equations by:

(1). The graphic method

(2). The addition or subtraction method

(3). The substitution method

(XI). How numbers change together; variation and

proportion

(A). To solve exercises containing variables

and constants

(B). To understand direct variation

(0). To know the different forms of propor-

tion

(D). To solve problems involving proportions

(E). To graph direct variation

(F). To understand inverse variation

(G). Applying the law of levers

(XII). Roots and powers

(A). To teach how to find square roots

(B). To use radicals

(0). To use fractional exponents

(XIII). How to solve equations of the second degree

(A). To solve quadratic equations:

(1). Graphically

(2). By completing the square

(3). By factoring

(XIV). What everyone should know about statistics

(A). To find the average, median, and mode

(B). To. arrange statistical data in a fre-
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quency table'

(XV)'. Logarithms and approximate numbers

(A) • Purpose of logarithms

(B) • To build and use a table of powers of 10

(0). To use the table of logarithms

(D) • Using logarithms to find powers

(XVI). Use of the slide rule

(XVII). The measurement of angles

12. Stone, John 0., ~ New Mathematics First Year Algebra

a. General objectives

(I). To develop the power to represent quantita

tive relationships by formulas and equa

tions

(II). To develop the power to interpret quantita

tive relationships by formulas and equa

tions

(III). To develop the skills needed in the computa

tion which is required in using formulas

and equations

(IV). To make skills in algebra more permanent by

frequent recall throughout a long period

of time

(V). To perform all the fundamental processes with

algebraic numbers accurately and quickly,

and thus to evaluate and solve all types of

formulas in order to solve all kinds of

equations in the first and second degree

(VI). To express all kinds of quantitative rela

tionships either as formulas or equations



87

b. Specific objectives

(Ir. The language of algebra

(A). To get acquainted with the language of

algebra

(B). To learn the meaning and use of general

numbers

(0). To make and evaluate formulas

(D). To make and interpret graphs

(E). To translate the statements of problems

into equations and to solve them

(II). A new kind of number

(A). To learn the meaning and use of signed

numbers

(B). To add and subtract signed numbers

(0). To apply knowledge already learned to

problem solving

(III). Multiplication and division of algebraic num

bers

(IV). Special products and factors

(A). To use special products and factors

(B). To solve equations by factoring

(V). Fractions

(A). To know what an algebraic fraction is

and how to reduce it to lowest terms

(B). To care for the signs of a fraction

(0). To change algebraic fractions to the

lowest common denominator

(D). To multiply and divide algebraic frac-
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tions

(E) • To change fractions to mixed expressions

(F). To change a mixed expression to a frac-

tion

(G) • To change a fraction to a given denomi-

nator

(H). To add and subtract fractions

(I). To handle complex fractions

(J). To be able to solve literal equations

(VI). Solving equations having two unknown numbers

(A). Solve two linear equations by the graphLc

method

(B). Solve simultaneous equations without

using graphs

(VII). Powers, roots, radicals, and quadratic equa-

tions

(A). To understand and to be able to use

powers, roots, and radicals

(B). Know what a quadratic equation is and

how to solve it

(0). To make and use a formula for solving

quadratics

(D). To solve problems involving quadratics

(E). To graph quadratic equations

(VIII). Ratio, variation, and proportion, and numer

ical trigonometry

(A). Know the meaning of ratio, variation, and

proportion

(B). To use trigonometric ratios



';.
1

89

13. Thorndike, Edward Lee, lli Thorndike Algebra

a. Specific objectives

(I) • Formulas and equations

(A) • To use formulas

(B) • To use parentheses

(C) • To use the equation to solve exercises

and problems

(II). Algebraic numbers

(A). To apply the four fundamental opera-

tions to algebraic numbers

(B). To use positive and negative numbers

(0). To apply the four fundamental opera-

tions to positive and negative num

bers

(III). Algebraic expressions and formulas: Addi-

tion and subtraction

. (A). To get acquainted with the algebraic

language

(B). To add and subtract algebraic expres-

sions

(0). To use the formula

(IV). Multiplication and division; Products and

factors

(A) • To find algebraic products

(B) • To multiply polynomials by monomials

(0). To multiply polynomials by a polynomial

(D) • To know the simple uses of powers and

; .roots
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(E) • To divide a polynomial by a monomial

(F) • To divide a polynomial by a polynomial

(G) • To simplify expressions

(H) • To do factoring

(I) • To find square roots

(V) • Fractions: Fractional equations and formulas

(A) • To apply the four fundamental opera-

tions to fractions

(B). To solve fractional equations

(0). To derive and transform formulas

(VI). Powers and roots

(A). To find square and cube roots

(B). To apply the four fundamental operations

to roots

(0). To solve equations containing powers

(D). To solve problems involving roots

(VII). Relations expressed by tables, graphs, and

formulas

(A) • To understand tables and graphs

(B) • To make tables and graphs

(0). To read and interpret graphs

(D) • To use tables and graphs as a means of

expressing the relation between one

variable and another

(VIII). Equations expressing important mathematical

relations: Direct .and inverse variation:

Equations of straight lines: Sets of equa-

tions
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(A). To solve simultaneous linear equations

(B). To find the equation of any straight

line graph

(0). To understand direct and inverse varia

tion

(IX). Solving quadratic equations

(A). To solve any quadratic equation in one

unknown

(B). To solve problems by quadratic equations

(X). Ratio and proportion

(A). To know the use of the words ratio and

proportion

(B). To compute with ratios

(XI). Tangents, sines, and cosines

(A). To understand the meaning of the tan

gent ratio and the uses of it

(B). To understand the meaning of sine ratio

(0). To understand the meaning of cosine

ratio

(XII). The general principles of algebra

(A). To use directed numbers

(B). To teach the extension of symbolism

(0). To solve numerical equations

(D). To factor and simplify expressions

(XIII). Logarithms and other labor saving devices

(A). To know the nature and uses of loga~

rithms
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14. Upton, Clifford Brewster, S"trayer-Upton Junior Mathe

matics Modern Algebra: Ninth Year

a. General objectives

(I). To present algebra so it can be clearly

understood by boys and girls

(II). To apply fundamental principles rather than

to manipulate symbols

(III). To present a thinking algebra

(IV). To make algebra an interesting and meaningfUl

subject

(V). To study relationships between quantities as

expressed by the formula, the equation, and

the graph

(VI). To show the dependence of one quantity on

another

(VII). To bring out the idea of a mathematical law

(VIII). To give a more complete treatment of the

formula

(IX). To learn the solution of equations based en

tirely upon a few fundamental principles

(X). To use the graph freely as a means of pic

turing the relationships expressed by

formulas and equations

(XI). To make numerical trigonometry meaningful to

the pupils

(XII). To effect complete mastery of each topic

(XIII). To provide an abundance of interesting prob

lems to afford a challenge to the pupil's

initiative
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b. Specific objectives

( I) '. Formulas

(A). To know the meaning of the formula

(B). To know how to make and use the formula

(II). Formulation and solution of equations

(III). Positive and negative numbers

(A). Apply the four fundamental operations

to signed numbers

(B). Learn the language of algebra

(IV). Fundamental operations

(A). Apply the four fundamentals to monomials

and polynomials

(B). Know and use the laws of exponents in

division and multiplication

(0). Remove parentheses

(V). Special products and factoring

(A). Find special products and do factoring

(B). Find square roots

(VI). Linear equations

(A). Learn the language of equations

(B). Solve linear equations

(0). Solve literal equations

(D). Make new formulas from old ones

(VII). Fractions

(A). Know the meaning of a fraction

(B). Apply the four fundamental operations

to fractions

(0). Solve and evaluate formulas

(VIII). Fractional equations
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(A). To find the lowest common denominator

(B). To solve equations'with fractional co-

efficients.

(0) • To solve fractional equations

(D) • To solve equations containing decimals

(E) • To solve literal equations
,

(F). To solve and evaluate formulas contain-

ing fractions

(G). To solve problems containing fractional

equations

(IX). Sets of linear equations

(A). Graphing sets of linear equations

(B). SOlving sets of linear equatio~s by

various me1ihods

(0). Solving sets of literal equations

(D). Solving problems dealing with sets of

linear equations

(X). Ratio, proportion, and variation

(A). Know the meaning of ratio, proportion,

direct and inverse variation

(B). Know how to use ratio, proportion, di-

rect and inverse variation
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(XII). Powers and roots

(A). Know the laws of exponents and how to

apply them

(B). Find squares and roots from a table

(C). Use the radical to solve exercises

(XII I'). Quadrat ic equat ions.

(A). To solve quadratic equations by:

(1). Completing the square

(2). Using the quadratic formula

(B). To solve problems containing quadratic

equations

(C). To solve quadratic equations graphicalJy

C. Objectives in First Year Algebra

from Courses of Study

1. Athens, Ohio

a. Objectives

(I). General

(A). To introduce training for those wish-

ing to pursue higher mathematics and

to enter the professions in which a

large amount of mathematical skill

is necessary

(B). To develop accuracy

(C). To develop conoentration

(D). To improve quality of thinking

1 (II). SpecificI.
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(A). To master to a·workable degree the

following subjeots: Addition, sub

traction, multiplication, division,

simple and simultaneous equations,

graphs, speoial products, factoring,

formulas, fractions, and square roots

(B). To produoe quadratic equations and

radioals

2. Cleveland, Ohio

a. Aims

It The primary purposes of the teaching of mathe

matics should be to develop those powers of

understanding and analyzing relations of

quantity and of spaoe which are necessary to

a better understanding of life and the uni

verse about us, and to develop those habits

of thinking which will make these powers ef

fective in the life of the individual. I' 1

(I). Practical aims

(A). To acquire command of mathematical prin

ciples and prooesses necessary to most

people regardless of 'vocation

(B). To acquire command of mathematical prin

ciples and processes needed for spe~

ial professions or vocations

lTentative Course of Study in Mathematios ~ Junior

High Sohools, Grades VII-IX Cleveland Public Schools, Bul

letin No. 23. Division of Publication, (1928-'29), p. 1.
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(0). To acquire command of mathematical

principles and processes required

in other sciences

(II). General aims

(A). To develop generally used concepts of

number and space relations and cer

tain mathematical thought modes

(B). To improve efficiency which may be

transferred to other closely related

fields

(III). Cultural aims

(A). To develop ideals of precision in state

ment and thought

(B). To develop ideals of perfection as to

logical structure and reasoning

(0). To develop discrimination between true

and false

(D). To degelop appreciation of the role of

mathematics in the development of civ

ilization

(E). To develop enjoyment of precision, of

logical reasoning, and satisfaction

in the recognition of truth

b. Objectives for first half of ninth year

(I). To have pupils understand and use in think

'ing about the common quantitative problems

of school, business workshop, and the sci

ences the following:

(A). Literal numbers
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(1). Uses

(2). Formulas

(3). Equations

(B). Directed numbers

(0). Ratio and proportion

(D). Graphs

(II). To have pupils acquire the understanding and

manipulative skill in facile and accurate

quantative thinking by:

(A). Reading and writing simple algebraic ex-

pressions including:

(1). Monomials

(2). Polynomials

(3). Signed numbers

(4). Exponents

(5). Quantities with parentheses

(B). Performing the four fundamental opera-

tions on:

(1). Monomials

(2). Polynomials

(3). Fractions

(0). Substituting a value for a letter in a

formula or other equation

(D). Expressing simple mathematical ideas or

rules in symbols

(E). Translating formulas into rules

(F). Checking work by repetition, reverse

process, or substitution

(G). The meaning and use of algebraic expres-
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sions

(H). Factoring simple algebraic expressions

(III). To have pupils acquire an understanding and

appreciation of the development of certain

usages of algebra as follows:

(A). The origin of the symbols of operation

(B). The development of certain ideas, as

the concept of zero

(C). The development of the use of positive

and negative numbers

(IV). To have pupils practice neatness and accuracy

and to take pride inidoing so, using such

devices as follows:

(A). Setting all work in an orderly and sys-

tematic manner

(B). Checking all work before considering it

finished

(V). To have pupils accept cheerfully the chal

lenge inherent in the subject of mathe

matics and to use persistently their ful-

lest intellectual powers in carrying on

the work to a successful conclusion

c. Objectives for the second half of the ninth year

(I). To have pupils understand and use in thin~

ing about the common quantitative problems

of school, business, work shop, and the

sciences the fo~J;?~i'p:'gr, ~.,'::. ". , .. . .. " .,.,.' " ),. . . ~ .') ,

(A). Literal nUl1lb:e.l·ii(~;:f;'$r!nulaA ;. ~:;:;::; ,:\ ~:: .
:.•.•• ~ • ,,' : '. ~ ',"; J" ;,,: :,' , '.. '
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(B). Literal numbers--equations

(0). Graphs

(D). Ratio and proportion

(E). Trigonometric ratios or functions

(II). To have pupils acquire the understanding and

manipulative skill useful in facile and

accurate quantitative thinking by:

(A). Reading and writing algebraic expressions

. (B). Performing the four fundamental opera-

tions on

(1). Monomials

(2). Binomials and other polynomiala

(3). Fractions

(4). Radicals

(0). SUbstituting a value for a letter in a

formula or expression

(D). Expressing simple mathematical ideas

or rules in symbols

(E). Translating formulas into rules

(F). Checking work by repetition, reverse

process, or substitution

(G). The powers and roots of algepraic ex

pressions inclUding signed numbers

(H). Factoring simple algebraic expression~

(III). To have pupils acquire an understanding and

appreciation of the development of certain

usages of algebra as follows:

(A). The origin of the symbols of operation
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(B). The development of certain ideas in

mathematics such as the concept of

zero

(0). The development of the use of positive

and negative numbers

(IV). To have pupils understand and use algebraic

concepts or modes of thought as distin

guished from algebraic techniques, in read

ing, thinking, and talking about the ordi

nary things in which educated people are

interested

(v). To have pupils practice neatness and accuracy

and to take pride in doing so

(VI). To have pupils accept cheerfully the chal

lenge inherent in the subject of mathe

matics and to use persistently their ful

lest intellectual powers in carrying on

the work to a successful conclusion

3. Fort Wayne, Indiana

a. Purposes

(I). To give pupils keener understanding of the

abstract workings of mathematical princi-

pIes

(II). To give the algebra necessary to simplify

solutions of arithmetical problems

(III). To enable pupils to read, grasp, and con

struct literal formulae and graphs

(IV). To develop the power to see relationships

(V). To give training in thinking in logical
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steps

4. I,.orain, Ohio

a. Aims

(I). To develop the power to interpret and use

symbolic formulas

(II). To round out the work of arithmetic by

generalizing and extending its processes

(III). To develop the equation and apply it to the

solution of a great variety of problems

(IV). To develop the concept of a function and its

gr~phic representation

(V). To furnish such material and develop such

skill as may be needed in the later stUdy

of mathematics and the various sciences

(VI). In general, to assist pupils to apply known

principles to the solution of new problems

5. Milwaukee, Wisconsin

a. General aims

(I). To increase the understanding and apprecia-

tion of the formula--its construction and

use

(II). To develop the ability to construct and to

interpret correctly graphs of various kinds

(III). To extend the pupil's power to work out pJ;ob

lems by setting up and solving the necessa

ry equations

(IV). To develop the fundamental laws of algebra

and to give the necessary drill in algebraic

technique
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b. Practical aims

(I)~ To provide a tool to be used in the study

of various branches of learning in which

some knowledge of mathematios is necessary

(II). To provide the mathematioal knowledge and

the skill in handling algebraic and trig

onometric formulas and expressions and geo

metric forms which will assist workmen in

various kinds of work to efficiency in their

work and to an understanding of, and in

terest in the things they are doing by giv

ing some degree of life to the "cut and

dried" formulas and tables that they are

constantly using

(III). To provide the mathematical knowledge neces

sary for the understanding of ordinary maga

zine reading and conversation with which

an intelligent citizen comes in contact

very frequently

c. Mental discipline

(I). The habit of thinking a mathematical proposi

tion through and,with given data arriving

at a logical conclusion

(II). The power to analyze and come to the truth

in a given mathematical situation

(III). Neatness, accuracy, and conciseness in both

written and spoken language

d. Cultural values

(I). To encourage the student
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(A) • To correctly estimate values

(B) • To gain the sense of mastery

(0). To get from life the most enjoyment

possible

6. San Francisco, California

a. General objectives for grade low nine

(I). Increased facility in:

(A). The uses of literal.and signed numbers

(B). Manipulating formulas

(0). Manipulating simple equations

(D). Solving problems

(E). Performing fundamental operations with

the enlarged number system

(II). Increased knowledge of special products and

skill in factoring

b. Specific objectives for grade low nine

(I). Literal numbers, negative numbers, formulas

(A). Knowledge of meaning of common algebra

1c terms and symbols

(B). Understanding of negative numbers

(0). Ability to read and use simple formulas.

(II). Addition and subtraction

(A). Ability to add and subtract signed num

bers and polynomials

(B). Ability to simplify and evaluate alge

braic expressions

(0). Skill in oheckingresults obtained from

addition or subtraction

(III). Simple equations and prOblems
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(A). Ability to solve and check simple equa

tions

(B). Knowledge of use of axioms in solutions

(0). Greater facility in manipulation of for

mulas

(D). Skill in use of equation as a ready

tool for solving problems

(E). Appreciation of utility of algebra

(IV)~ Multiplication and division

(A). Facility in multiplying and dividing

signed numbers and polynomials

(B). Understanding of first two laws of ex

ponents

(V). More complicated equations and problems

(A). Added skill in removing parentheses

(B). Increased ability in solving linear

equations in one unknown

(0). Facility in solving practical problems

(VI). Special products and factoring

(A). Understanding of products and factors

(B). Ability to get mental products of two

binomialS

(0). Facility in recognizing certain products

and giving rapidly the factors

(D). Ability in solving equations by factor

ingand simple problems involving

quadratic equations which can be fac

tored

C. General objectives for grade high nine
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(I). Skill 1n:

(A). Performing fundamental operations with

fractions

(B) • Solving fractional equations

(0). Solving quadratic equations

(D) • Solving simultaneous linea.r equations

(II). Facility in:

(A). Use of roots and powers

(B). Development of further power to solve

practical problems

d. Specific objectives for grade high nine

(I). Fractions and fractional equations

(A). Skill in performing fundamental opera

tions with fractions

(B). Appreciation of utility of factoring in

obtaining least common multiple

(0). Fixation of laws of signs

(D). Further skill in manipulating formulas

(E). Ability to solve fractional equations

and practical problems

(II). Simultaneous linear. equations

(A). Appreciation of graph as picture equa

tion

(B). Accuracy and speed in solving simultan

eous linear equations by graphing or

elimination

(0). Ability to solve problems involVing

linear equations

(III). Roots, powers, and exponents
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(A). Knowledge of meaning of roots, powers,

indices, exponents, radicals

(B). Skill in finding exact square roots by

table, graph and division

(0). Ability to change fractional exponents

to radicals, and vice versa

(D). Facility in reducing radicals and in

performing fundamental operations with

them

(IV). QUadratic equations

/ (A). Skill in solving quadratic equations by

different methods

(B). Ability to solve problems involving such

equations

(0). Facility in judging best method to use

(D). Knowledge that problem-solving is final

aim of instruction in algebra

7. Trinidad, Oolorado

a. Practical aims

(I). To develop the ability to grasp, interpret,

and master the simple problem situations

which are of common occurrence in everyday

life

(II). To stimulate progressive increase in under

standing of fundamental processes, and to

develop skill and precision in using them

(III). To train in the exercise of common sense and

judgment in computing, and to develop self-
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re1ianoe in the use of the check

(IV).' To cultivate a definite degree of skill

in using the ordinary tools of problem

solving--the formula, the graph, and the

equation--together with the essential

technique

(V). To develop the ability for mathematical

reading

(VI). To provide the necessary foundation for

understanding higher mathematics and

science

b. Disciplinary and cultural aims

(I). To acquire the ability to think in abstract

terms, and to ooncentrate on the processes

of mathematical combination as distin-

guished from particular numbers

(II). To furnish material for sustained mental

effort and to require such sustained

effort

(III). To foster habits of accuracy, neatness, and

order

(IV). To develop appreciation of logical continu

ity of thought

(V). To give an insight into the processes that

are used as the basis for the great con

struotive work of the world in astronomy,

navigation, and the physical sciences

8. Florida

a. Objectives for mathematics
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(I). To learn mathematics that is olosely re-

lated to life

(II). To compute quickly and accurately

(III). To think independently

(IV) • To apply mathematical knowledge to their

everyday life

9. Idaho

a. Primary purposes

(I). To develop powers of understanding and of

analyzing relations of quantity and of

Space which are necessary to an insight

into and control over our environment and

to an appreciation of the progress of civ

ilization in its various aspects

(II). To develop those habits of thought and of

action whioh will make these powers effec

tive in the life of the individual

10. Indiana

a. General objectives in secondary mathematics

" These objeotives have to meet the needs of

three groups of students: first, those who

will not pursue the sUbject beyond the ninth

year, either beoause they will not continue

in high school, or because they have little

aptitude for the subject; second, those who

will pursue the study further because of

their natural aptitude and love for the sub-

jeot; and third, those who will require a '

maximum course so that they may follow work



2Revised Tentative Course 2! Study in Mathematios for Sec

ondary Schools ~ Indiana, Bulletin No. 100D. Rev., Department

of Publio Instruction (1930), p. 10.

, .,.
1-.

I

110

along their special vocational lines." 2

(I)'. Objectives for the first group

(A). To increase the ability to perform the

ordinary mathematical computations

with a reasonable degree of accuracy

and speed

(B). To develop the ability to read and in-

terpret such statistical and graph-

ical data as occur in popular discus-

sions of current scientific, social,

industrial, and civic problems

(C). To afford that socializing influence

which results from an understanding

and appreciation of the dependence of

everything on something else

(D). To increase the ability to analyze a

situation, and to appreciate its

quantitative aspects

(E). To increase the tendency toward accura

cy in estimating and checking results

(F). To develop the ability to do accurate

quantitative thinking

(G). To provide the practical knowledge of

mathematics that is necessary to meet

the immediate needs of pupils, and,
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at the same time, to serve as a basis

for preparation for vooations requir

ing additional training in mathematios

(H). To teaoh thrift by presenting ohalleng

ing finanoial problems and projeots

(I). To inorease the ability to understand

and use mathematios that those who

appreoiate it will oontinue the study

for the love of the subjeot

(II). Objeotives for the seoond group

(A). To oontinue to develop skill in the

fundamental prooesses

(B). To appreoiate the role mathematios has

played in the progress of civiliza

tion

(0). To stimulate an interest in the histor

ical and reoreational side of mathe

matics

(III). Objeotives for the third group

(A). To increase the ability to cOlleot,

organize, and ohart data for soien

tifio and praotioal investigations

(B). To further develop the funotion concept

(0). To provide for the vocational needs of

the pupils who plan to specialize

along such lines as engineering, soi

enoe, and arohitecture

(n). To give some understanding of the com

mon phases of mathemat ical investments,
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such as life. insurance, annuities,

savings accounts, and statistics

b. General objectives for ninth year mathematics

(I). To increase the ability to think accurately

along mathematical lines

(A). Through derivations, evaluations, and

use of formulas

(B). Through the use of the equation as a

problem-solving device

(0). Through the development of the ability

to read and interpret graphical rep

resentations

(D). Through the development of the ability

to use directed numbers

(E). Through the acquisition of an algebraic

vocabulary

(II). To develop the practice of checking all work

so that the pupil may experience the sat

isfaction that comes from confidence in

the result and mastery of the subject

(III). To develop a deeper insight into mathematical

situations encountered in arithmetic which

admit of better treatment in algebra

o. Specific objectives for first semester algebra

(I). Literal numbers

(A). To bridge the gap between grades eight

and nine by review of the use of lit

eral numbers

(a). To develop the ability to understand
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and use algebraic words and phrases

(II)'. Directed numbers (positive and negative)

(A). To develop the ability to use directed

numbers

(1). Using familiar examples to develop

the idea of directed numbers

(2). Adding directed numbers

(3). Multiplying directed numbers

(4). Dividing directed numbers

(5). Subtracting directed numbers

(III). Linear equations and parentheses

(A). To acquire a knowledge of the princi

ples involved in the solution of lin

ear equations

(1). Solving linear equations by divi-

sion

(2). Solving linear equations by addi

tion

(3). Solving and checking, using trans

position

(B). To acquire a knowledge of the symbols

of grouping and the principles in

volved in removing them as an aid in

solving equations

(0). To learn that a formula is a rule writ

ten in algebraic shorthand

(D). Making formulas and solving problems in

volving the use of the formula
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(IV). Solution of verbal problems

(A). To learn to translate verbal statements

into equations

(B). To increase the ability to solve equa

tions

(1) • Forming and solving equations

(2) • Forming and solving equations oon-

taining fraotions

(V) • Ratio and proportion as an aid in solving

problems

(VI). Graphs

(A). To learn to make and interpret graphs

(B). To acquire some familiarity with the

vocabulary pertaining to graphing

(0). Locating points and graphing linear

equations

(VII). Sets of linear equations

(A). To learn the methods of solution of

linear equations having two unknowns

(1). SolVing sets of linear equations

having two unknowns, by the use

of·the graph

(2). Solving sets of linear equations

having two unknowns by the mU1--:

tip1ication addition method

(3). SolVing sets of linear equations

having two·unknowns by the sub

stitution method

(4). Verbal problems which involve the
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forming and solving of sets of

linear equations 'having two un

knowns

(5). Checking every problem by substitu

ting the values of the unknowns

in both equations

(6). In the case of verbal problems,

checking by the conditions stated

in the words of the problem, not

by substitution in the equation

only

11. Kentucky

a. General aims and objectives

(I). To satisfy the needs of the various types of

pupils who take the subject

(II). To exhibit mathematical type of thought

(III). To discover mathematical abilities

(IV). To help to a better understanding of the

laws of nature

(V). To give sufficient skill in the actual per

formance of mathematical processes to meet

the future needs of" the pupil

(VI). To show the mathematical relationships that

exist in the social organism and in the

activities of modern life

b'. Specifio aims and objectives

(I). To aoquaint the pupil with:

(A). The use of letters to represent numbers
\
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(B). The use of the equation

(0). The construction and evaluation of

formulae

(D). Methods of graphical representation

(E). The properties of the more important

spaces, forms in the expression, and

determination of relationships

(II). To give the pupil some idea of the use of

geometry and trigonometry of the right

triangle

(III). To maintain and increase his skill in arith

metic and give him a more thorough under

standing of some of its rules

(IV). To furnish the pupil with an appreciative

basis for other subjects involving the use

of algebra

12. New York

a. Objectives for ninth year of four-year high schools

(I). The ultimate goal of mathematical training

(A). The development of power to solve prob

lems of quantity and space (of appro

priate difficulty) with reasonable

skill and confidence

(II). The primary purposes of the teaching of

mathematics

(Al. To develop those powers of understanding

and of analyzing relations of quantity

and of space which are necessary to an



117

insight into'and control over envi

ronment and to an appreciation of the

progress of civilization in its vari

ous aspects

(B). To develop those habits of thought and

of action which will make these pow

ers effective in the life of the in

dividual

(III). Underlying principle

(A). The idea of relationship between vari

ables, inclUding the methods of de

termining and expressing such rela

tionships

13. New York

a. Aims for first year algebra in junior high schools

(I). Preparation for further stUdy

(II). Oommand of fundamentals

(III). Ability to read and construct formulae

(IV). Ability to read and construct graphs

(V). Mental efficiency

(VI). APpreciation of algebra, its general mean

ing, and its place as an interesting, use

ful, rational subject

(VII). Desire for higher mathematics

(VIII). Formation of habits of accuracy, concentra

tion, common sense, judgment

(IX). APplications of algebra in daily life
,,:,

(X). Relation of algebra to other SUbjects



118

(XI). Benefit of algebra to mankind

(XII)'. Accuracy and clearness in thinking

(XIII). Ability to think in quantative terms with

a high degree of accuracy when dealing with

familiar ooncrete material

(XIV). Logical thinking

(XV). Power to think straight

(XVI). Understanding of the essentials of mathematics

necessary to intelligent citizenship

14. Oregon

a. Objectives

(I). To reyiew, develop, and extend the most im

portant processes of arithmetic

(II). To develop the equation as the central topic

of algebra

(III). To develop the use of graphs and graphic rep

resentations in general

(IV). To develop the ability to analyze problems,

to formulate them, and to interpret the

results obtained

(V). To develop those powers of understanding and

analyzing relations of quantity which are

needed to give a better understanding and

appreciation of life

15., Wiscons in .

a:. Objective

(I). To develop those powers of understanding and

of analyzing relations of quantity and of
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space which are necessary to an insight in

to and control over our environment and to

an appreciation of the progress of civili

zation in its various aspects

(II). To develop those habits of thought and of

action which will make these powers effec

tive in the life of the individual

D. Results of the Survey of General Objectives

in First Year Algebra

1. The results of the survey showed that practically all

the authorities agree that first year algebra has for

its general objectives:

a. An appreciation of the uses and values of algebra

b. A provision for a knowledge of the language of

algebra

c. An encouragement of the development of the powers

to think and to do

d. A provision for the practical needs of the child

e. An encouragement of the development of skill in

reading, analyzing, and solving algebraic exer

cises and problems

E. Results of the Survey of Specific Objectives

in First Year Algebra

The methods books and courses of study do not discuss the

specific objectives as elaborately as they discuss the general
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objectives of first year algebra

The textbooks' are agreed on the topics on which the specific,

objective~ of first year algebra are based. They differ, some

what, as to the sequence of those topics.

1. The authorities who discuss specific objectives agree

that first year algebra has for its specific objec

tives:

a. A provision for the learning of the symbols of

algebra

b. A provision for the learning of the concepts of

algebra

c. An encouragement of the development of the powers

to read, analyze, and take care of the phases of

algebra as listed in Table II

F. Explanation of Tables I and II

Table I is based on a study of eleven methods books, four

teen textbookS, and fifteen courses of study. Table I may be

read as follows: The objectives, powers, and attitudes are used

by nine out of the eleven methods books, ten out of the fourteen

textbooks, and eleven out of the fifteen courses of study, used

to make this study.

Table II is based on the same sources on which Table I is

based. The same procedure may be used for reading Table II that

was used in reading Table I
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TABLE I

A SUMMARY OF RESULTS OF THE SURVEY OF GENERAL
OBJEOTIVES IN FIRST YEAR ALGEBRA

Sources
Objectives Methods Text- Oourses of Total Rank

Books Books Study

Powers and attitudes 9 10 11 30 1

Practical needs 8 8 12 28 2

General knowledge 9 10 6 25 3

Appreciation of the
uses and values of 7 8 8 23 4
algebra

Habits and ideals 7 6 6 19 5.5

Skills 6 5 8 19 5.5

Mental training 4 1 10 15 7

Pupil'S interest 4 7 3 14 8

Future needs 5 1 7 13 9

CUltural 5 2 3 10 11.5

Historical 3 1 6 10 11.5

Relation to world 6 1 3 10 11.5

Social needs 5 1 4 10 _11.5

Relation to other
8 14. sUbjects 3 2 3

Citizenship 4 1 2 7 15·
I

Individual differences 1 2 1 4 16.5

Reoreational 2 1 1 4 16.5
,<



122

TABLE II

·A SUMMARY OF RESULTS OF THE SURVEY OF TOPICS
UPON WHICH THE SPECIFIC OBJECTIVES OF

FIRST YEAR ALGEBRA ARE BASED

Topics upon Which the Sources
Specific Objectives Methods Text- Courses of Total Rank
Are Based Books Books Study

Formulas 6 11 9 26 2

Graphs 5 10 11 26 2

Linear equations 6 13 7 26 2

Direct ed numbers 5 14 3 22 4

Operations with
4 13 3 20 5.5polynomials

Ratio, proportion,
5 13 20 5.5variation

Special products and
13factoring 3 3 19 7

Powers and roots 3 13 2 18 8

Fractions 3 12 2 17 10

Sets of linear equations 4 10 3 17 10

QUadratic equations 3 12 2 17 10

Fractional equations 3 12 1 16 12

Numerical trigonometry 1 11 2· 14 13



A list of objeotives has an invaluable part to play in the

oonstruotion of a test. The following objeotives were utilized

in making the test.

1. First year algebra should provide for:

a. A knowledge of the uses and values of algebra

b. A knowledge of the language of algebra

o. The development of the powers to think and do

d. The praotioal needs of the ohild

e. The development of skill in reading, analyzing,

and solving algebraio exeroises and problems

~.

CHAPTER III

I. OBJECTIVES OF FIRST YEAR ALGEBRA

A. General Objeotives

B. Speoifio Objeotives

1. First year algebra should provide for the ability to:

a. Use letters in algebra

b. Use formulas

(I). Translate verbal expressions into formulas

(II). Evaluate formulas

(III). Work with ordinary simple formulas

o. Graph

(I). Represent points by means of the usual 00

ordinate system

123
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(II). Read values from a graph

d. Use equations

(I). Translate a verbal problem into an equation

(II). Translate an equation into words

(III). Solve linear equations with one unknown

(IV). Solve linear equations containing common

or decimal fractions

(V). Use equations in solving problems

e. Understand directed numbers

(I). Use directed numbers practically

(II). APply the four fundamental operations to

directed numbers

(III). Use directed numbers in graphs

(IV). Use directed numbers in formulas

(V). Remove one set of parentheses

f. Perform operations with polynomials

(I). Apply the four fundamental operations to

polynomials

(II). Factor

(III). Find prime factors

(IV). Apply the laws of exponents

g. Understand and use algebraic fractions

(I). Understand the principle of signs

(II). Reduce a fraction to lowest terms

(III). Apply. the four fundamental operations to

fractions

h. Understand and use fractional equations

(I). Clear an equation of fractions



( I) • Solve by the graphic method

(II). Solve by the substitution method

(III). Solve by the mUltiplication-addition method

(IV) . Solve problems involVing sets of linear

125

(I). Speed

(II). Skill

(III). Accuracy

(IV). Clearness

(V). Logical thinking

(VI). Self-reliance

(II). Solve fractional equations

i. Understand what is meant by ratio, proportion, and

variation

(I). Solve problems in variation

j. Solve sets of linear equations

equations

k. The development of:

"

r



test.

In constructing a test it is necessary to follow Some order

of procedure.

Chapter IV presents the techniques used in constructing the

1G• M. Ruch, ~ Objective or New-!X.E! Exam!.nation (Ohicago:

Scott Foresman and Co., 1929), p. 149.

a~., p. 149.

A. Preliminary Test

I~ THE TECHNIQUES USED IN CONSTRUCTING THE TEST

CHAPTER IV

126

1. Building ~ Test. In constructing the preliminary test,

Ruch.s l general order of procedure was followed.

a. Drawing up a "Table of Specifications. It It The

term "Table of Specifications" was adopted for

the sake of emphasizing the need for a general

guide or skeleton in building a test. Such a

table guards against the omission of essential

items, the over-emphasis of minor topics, and

improper balance of the sampling." 2 The" Table

of Specifications" goes a considerable distance

in establishing the validity of the final test

when completed. The II Table of Specifications"

which waS drawn up is shown as Table III and

Table IV.

M.'C.·"
• '., •• '¥
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b. Drafting the items in preliminary form with the

. II Table of ,Specifications" at hand, the next

step was that of writing down tentative test

items. The topios and sub-topics were consid

ered in turn, and items covering the high points

were listed. Two objectives were kept in mind:

(I). To cover the field thoroughly but at the

same time to avoid trivial points; and

(II). To decide which objective technique or type

(true-false, completion, multiple-choice,

or matching) was best suited to handling

the particular question in mind.

Approximately 300 preliminary items were selected

for the. test.

c. Deciding upon the length. The basis for deciding

upon the length of the preliminary test were:

(I). The test must be long enough that no student

can complete it in ninety minutes. 3

(II). The number of pages of the text to be cover

ed, 242 pages for Form A, and 252 pages

for Form B. 4

(III). Approximate number of worthwhile items which

could be made. The number of items was

reduced to 126. Two forms of the test

were made, sixty-three items to each form.

3See Appendix A

4Ibid A
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d. Editing and selecting the final items. In the

process of editing and selecting the final items.

the following points were kept in mind:

(I). Avoidance of misleading statements

(II). Clear sentence structure

(III). Simple language

(IV). Careful punctuation

(V). Good form for the algebraic expressions

(VI). The objectives of first-year algebra

e. Rating the items for difficulty. The items were

grouped into ten groups. The items were rated

in each group according to difficulty. The

groups were as follows:

(I). Linear equations

(II). Addition, subtraction, multiplication, and

division of polynomials

(III). Simplification

(IV). Changing verbal expressions to algebraic

expressions

(V). Evaluating formulas

(VI). Factoring

(VII). Multiple choice based on algebraic language

(VIII)~ Sets of linear equations"

(IX). Written problems

(X). Graphs

Some desirable reasons for this grouping were as

follows:

(I). The material seemed to lend itself to this

grouping
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(II). "Encouragement is offered to all pupils

when they find something easy on which

to begin

(III). The slow pupil is not penalized until he

approaches the end of the first group

(IV). The good pupil is checked as he approaches

the first "peak' of difficulty, but he

increases his speed after passing this

point·5

(V). Easier to rank the items according to dif

ficulty within the group

(VI). Easier to evaluate the items

A classification of the various types of problems

in Nyberg's text led to the above grouping.

f. Breaking the items into equivalent forms. When the

items were being formulated an effort waS made to

select them in pairs. Two similar items were

selected for each pair. One of the items in each

pair was placed in Form A, and the other item waS

placed in Form B. A few exceptions were neces

sary in order to take care of the additional ten

pages of material that Form B was to cover.

g. Rearranging the items in order of difficulty. This

step was largely taken care of in the first ar

rangement of items in each group according to

5John E. Houston, !Standardized~~ the First Semes-
~,

~ 2! World History (Masters Thesis Indiana state Teachers

College, 1931), p. 15.
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difficulty

h. Prepa~ing the instructions for the test. The in

structions were made simple, clear, and brief.

Examples were given whe.re they were needed in

order to give a better idea of what was to be

done

i. Making the answer key. A suitable key was made for

scoring the test, the writer keeping in mind the

elements of efficiency and economy relative to

time and effort. The scoring of the test was

facilitated by arranging the items so that all

the results would by placed on the right side of

each page

j. Deciding upon rules for scoring. Rules for scoring

the preliminary test were as follows:

(I). Check each item that is correct

(II). Mark each incorrect or ommltted answer with

"X"
(III). Give one point for each question

(IV). When an exercise has more than one answer,

give the proper fractional part of one for

each correct answer (amount depending upon
I

the number of parts)

(V). Place the student's total score in the proper

place, on the front page

B. The Final Test

The preliminary test ~as scored and the results were tabu

lated. The tabulation helped to point out those questions that

were misleading, too easy, or too difficult. The questions that
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were either misleading, too easy, or too difficult were elimi

nated anq. other items were substituted for them. Very few

changes were made. Therefore, the final forms were very simi-

lar to the preliminary forms.

1. Changes made in Form A

a. Directions were given in exercise 4 to II answer in

lowest terms."

b. The order of exercises eleven and twelve were re-

versed because exercise eleven was more diffi-

cult than exercise twelve.

c. The directions for exercises 14 to 19, inclusive,

were reworded.

d. Exercise 22 was reworded.

e. The directions for exercises 24 to 27, inclusive,

were omitted because they were not necessary.

f. Another problem was substituted for exercise 24

because it was too easy.

g. The direction for exercise 34 was reworded.

h. A sign and a letter in exercise 38 were changed.

The exercise as first given was too difficult.

2. Changes made in Form B

a. Exercise 14 was changed from~ to 3.2a. Too
2.4 .8

many students read the decimal points as multi-

plication signs

x2 ax 3 2 1 2b. 5 - Er - 5 was substituted for 48a - Bab + ~ in
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exercise 33. The expression, before revision,

was puzzling to the students.

c. The negative sign Was moved closer to the 6 in

exercise 34.

d. One sign was changed in each exercise of 38 and 39.

The directions for scoring and evaluating the final forms

were made by the Mathematics Contest Committee. 6

6See APpendix A
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f lIdentification blank as formulated by the Indiana State
I
ti
~ High School Mathematics Oontest Oommittee.
~'
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Town

(to be filled in by the director.)

OHAPTER V

A. State High School Mathematics Oontest, 1934

Identification Blank~ (Sectionals)

Algebra

B. Directions to students

I. AN AOHIEVEMENT TEST IN FIRST YEAR ALGEBRA

freshman, sophomore, junior, senior

There are 63 questions in this test. Each question is

weighted according to its difficulty. The time is limited to

ninety minutes. Do not spend too much time on anyone item,

but work as accurately and as rapidly as you can.

Name of your teacher __

Name of Oontestant ___

Identification Number

Sectional at which you are competing --------------

Underline the word which indicates your high-school standing:

School----------------
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c. Form A

INDIANA STATE- -HORN- -FIRST YEfill ALGEBRA TEST
1934

Form A Identification No.

Directions for Exercises 1-6: Solve the equations and
place your answers in the spaces at the right.

+ 3) = 3x - (16x + 25)(2x - 3)

3x + :3 = 8

(Express answer in lowest terms) ..

..............................................

5

x= 3

y=-_" ,1

x= 2

x=-.E, _

x= 4

x= _

........................

.........................................

. .. .. . .. . . . .. .. .. . .... .. .. .. . . .. .. . . .. .. .. ..

- 3.8x

For example:

1. 15 2y - 3 = - 5y

2. 2x = 9 - 3(x - 2)

3. 6.3x - 3.1x = 9.8

4. ~~ ~x = 4 - ~x

5. 10 (4x + 3)(8x

6-------...

Do what each exercise says to do and place your re
sults on the spaces at the right.

6. Add: x2_ x + 3 , 3x2+ 6x - 5 , x2+ x - 4

7. Take 5 - 6x + 8y from 2 + 8x - 13y .............
S. Find the product: (9ab - 4) ( 2ab + 5) ........
9. Simplify completely: 6(3x - 4)2_ 2(x + 1)2

10. Divide: 2SxlO_ 40x7+ 24x3- 4x by 4x . .. .... .. .
11. Divide: 4x2- Sax + 3a2 by 2x - 3a .........

............
12. Divide: - 8 + x3 +x + 4x2 by x - 2

13. Multiply: (a + x + y)(a - x - y)

......

_________7

_________8

_________9

10

________11

________12

, 13

Simolify the following 6 expressions by performing
indicated> operations and reducing fractions to lowest terms.

........................................................... _________14

1~3
.
3~2 l~ lx3 lx215. + + + + + x .·............(;. 2 4 2 8 2kt.

~'~

x2 2x 1 5x"'~

16. + + ... .. .. ...·....... .....
x2 - 1 x + 1

17. x 3 - 3x.3 + 2x ...... . . .· . . . ..... .. ....
ax2

. .. ....
- lOx + 12

18. ~X(2x2 - 5x + 4) - 4x(x2 + 3x - 6) ..........

________15

16--------
________17

----__~l8



22. When the radius of a circle is doubled, the area of
the larger circle is how many times as large as that
of the smaller circle? .••.................•.. 22

20

135

19·--------

________21

_______---:23

x=

.... " ... " " " " . " " " " " " " " " . "

answer to each exercise on the space

• " • " • " " " " " " " " " " " " . " " " " "" " " " " " " • " " " " " • . 28

_________29

30

_______31

_________32

33---------

1S. x 2_ 4y2
x + 3y + (xy

Place the
at the right.

20. Change this verbal expression into an algebraic
equation: Five times a certain number diminished
by 19 is equal to 2 times the nU;[lbel' diminished
by 7. "".. """"""".. """""""""""""""""". ". """""

21. When the distance and the time are known write the
formula for finding the rate, (use r, d, and t)

23. If the area and the width of a rectangle is known,
write the formula for finding the length of the
rectangle (use A, 1, and w) •••••••••••••••.••

24. ~~en S = 784, an~ g = 32, find the value of t from
the formula S = ~t2 _t__= 24

25. When P = $522.00, r = 4~%, and t = 5 yrs., Find
the value of A from the2formula A = P + Prt ..• A= 25:;.:....--------

26. When I = $55, P = $400, and t = 2~ yrs., Find the
value of r from the formula I = Prt ........•• ~r_-- ~26

29. x2y2~ lOxy + 25 .. """""""""""""""""""""""""""

30. 21x
2

+ ax - 8 "". """"""""""""""""". """""""""""

31. 16x2y 25yz2 "".. """"""""""""". """""""""""".

32. 0
4

- d
4

... "". ~ " " " " " " " " . " " " . " " " " " " " " " " " " " " " " "

33. 50ax2_ 140ax + '98a ••.•••••••••••.•••••••••••

27. When A = 107.2, a = 7.2, and b = 19.6, find the
value of h from the formula A = ~(a + b) ••••• h~= ~27

Find the prime factors of the following 6 express-
ions and place your results in the spaces to the right.

28. 9a2_ 100

35. Divide:

x 2 x 934. Find the roots of the equation: 3 + 2' = ~~

-20x + 10x2- 5x3
-5x

i
t Miscellaneous Exercises - Follow directions as
~ given for eaqh exercise and place the result in the

space to the right.
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2

36-------
37--------

_______47

41-------
42--------

40-------

44--------

____""""-_48

43-------

46-------

________49

5
a-4

a + 2

...........................

expression 2x
l
the exponent of x is (1) 0

(3) 2 (4) 2" •••••••••••••••••••.••••••

expression x2 + 7 the coefficient of x2 is
(2) 0 (3) 2 (4) 1 ••.•••.......••••

X - Y
?

X.... + xy
38. Add:

39. Combine into 1 fra.ction:

For example: A statement of the equality of two
quantities is called (1) a formula (2) an equation
(3) a polynolllial (4) a binomial •.....•...•...•....-------

Directions for exercises 40-49: Draw a line under
the answer and put the number of that answer in the space
at the right.

40. Two angles are called complementary if their sum is
(1) 909 (2) 180 0 (3) 45 0 (4) 120 0 ••••••••

49. The dividend = divisor. quotient + the (1) sum
(2) Mult"iplicand (3) product (4) remainder .•••

42. In the
(1) 7

36. Solve for XI 3x. + 2 l(x + 2)= x=11 4 ................
q7. Simplify: 4x2_ 25y2 4x2+ 3xx,

l6x2_ ..............
9y~ 2yx _ 5y2

41. In the
(2) 1

48. The y-value ofa given point on the graph is called
the (1) abscissa (2) origin (3) ordinate
( 4 ) axi.s .

43. The expression ax2+ bx + c is a (1) monomial
(2) linear equat ion (3) binomia.l (4) trinomial .•

44. A number placed to the right and slightly above an
other to indicate a power is called (1) the monomial
factor (2) the coefficient (3) an exponent (3) the
product of the numbers ...•.....................

45. The expression 5t + 2u is made up of (1) one term
(2) 2 terms (3) 3 terms (4) 4 terms ..•••..•.. 45

46. In the formula P = 2(1 + w), the 2 is (1) a root
(2) a variable (3) an exponent (4) a constant ••

47. The point on a graph where the axes cross is called
the (1) ordinate (2) abscissa (3) origin
(4) coordinate .
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53

56---

57---
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x= 50
y=-

x= 51
y=

x= 52

y=

unknowns in the following
your' a.nsv,rers in the spC!>ces

...................................·' .

· .
· .

x + Y =, 3000 ••••.................... .........•.
.06x +.031 = .04(x + y) ••••••......•..•..•...

1 3- + - = 11x y

5 + 4 = 22x y

58. A family spends twice as much for food as for rent,
and $200 a year less for clothing than for rent. If
these expenses total ~~2600, how much is spent for
each i t·em? • • • • • • • • • • • • • • • • • • • • • • • • • . . • • • • •• Food. 58

Clothes
Rent _

59. If 15 men are needed to complete a job in 10 days,
how many men are needed to do the work in 3 day~?

Write the DroDortion .•..............• Proportlon _
. . Men needed

~-----
60. If a bu. of oats is worth 33 cents and a bu. of

corn is worth 45 cents, how many bu. of ea.ch should
a miller use to make a mixture of 100 bu. worth 40¢
a bu'l Write the equation. • ••••• Eq.'==~-::--------------60Oats . _

Corn. _

Solve for each. of the
sets of equations and place
to the right.
5'0. 6y + x' = :3

8y + 2"e = 3

51.

52.

Follow the directions of each problem and place
your results in the proper pla..ces at the right.

53. If 5 times A's salary exceeds twice B's by $6400
and 4 times A's salarv exceeds 3 times Bls bv
$2600, find the salar~r of each man. . •..•.. "...• Als ==--------=-Bls =

54. A farmer wishes to fence a. rectangular field
which is 3 times a,S long a.S it is wide. He wishes
to use 160 rod of fencing. Find the length and
width of the field. • •....•............... Length_= . 54

VVidth_= . _
55. A is 2 yrs. younger than B; but 6 yrs. ago 7 times

B's age added to 5 times A's age waS 110 yrs. Find
their present ages. Write the equation .•. Eq.= 55

A's age_=__. _
B I S a.ge".-..= _

56. One pipe can fill a tank in 9 hrs. another in 5 hrs.
If both pipes are used, how many hours a.l'e needed to
fill the tank? Write the equation•...• Eq.~=~ __
(Find results to the nearest tenth) Hrs. needed _

57. After paying an agent 3% for selling his bouse, a.
man received $6111. Vfuat was the selling price of
the house? .
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=

(2) Y = 2x - 2
x'

-2
-1

o
1
2
3
4

(1) Y = x + 1
x v

-2
-1
o
1
2
3
4

be
:v

61. A boy has n nickels, 4 more dimes than nickels,
and 3 times as many quarters as nickels. If the
value of all the coins is $6.70, how many nickels,
dimes, and quarters did he have? Write the equa-
tion. ' ••••..•.••.••.............' .. Eq.=--...,....-....,..... 61

Nickels _
Dimes---------Quarters _

63. A part of $5000 is invested at 6% and the remain
der at 6.5%. If the annual income from the sec
ond investment is ~~57.50 more than from the first,
find how much is invested at each rate ..•. Amt. at 6~~ 63

Amt. at 6.5%, _63. Graph this set of equations
on the graph paper below
using the Srune axes. Finish
filling out the two tables
of values. state the
coordinates of the point of
intersection.



For example: 5x + 1 = - 9 . . . . . . . . . . . . . . . . . . . . .. x= - 2 1

Directions for exercises 1-5: Solve the equations and
place your answers in the spaces at the right.

5

11
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Score

________14

_______17

_______6

7-----

19-------

12--------
13----------

_______10

________18

...
.........

......................

~ , , , ~ ~ ~ ~ ~ ...............

D. Form B

Identification No.

INDIANA STATE -HORN- FIRST YEAR ALGEBRA TEST
1934

Form B

7. Take: 2a - 5b + 4c from - 5a + 7b - 3c

1. 5 - 3x = 7x + 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. x= l

2. - 3x = 8 -(5 + 2x) x= 2

3. 8(x + .25) - (3x + .75) = x + 6.25 - 6(2x - .5) ••• x= 3

4 • ~ (8x - 4) = ~ (6x - 9) • • . • . . • • • • • • • • • • . • • • • • • • • • • •. X= 4

5. 3x + 20 5 x"+ 16 + 2(6 + x) •••••.••.......... x=
6 +3'= 5 3 ---

Do What each exercise says to do and place your re-
sults in the suaces a.t the right.

6. Add: - 3x + 2y - Z , 5x - 3y + Z , + 2x + 3y

15. - 4 (a + 1) - 3 (5 - 380) •........................ __...-------15

a2_ ab 1616. 2
a2_ b

17. 18(~ - ~ + ~) - 12(~ + ~ - ~) ••••.•..•...

x2+ 2xy + y2 . y'2y + xy2
18. 2 3

x4_ y4 x y + Y

19. a2+ 4a - 12 a2_ 4a
. a2- a - 12 a 3+ 6a2

8. Divide: 20x5- 24x4+ l2x3- 4x2 by 4x2 •••••.••.. 8

9. Simplify complete1y:3x(2x2- 5x + 4)-4x(x2+ 3x - 6) 9

10. Multiply: (7a - 3b)2 ..••.•...•.................

11. Multiply: (2a - 3) (3a2_ 7 + 4a) ....•..•••••.•..

12. (lZa3-lla2b + 8ab2- 4b 3 ) . (3a- 2b) .•••••••••

13. Divide: 8x3+ y3 by 2x + Y ••••••••••••••••••••

Simplify completely the following 6.expressions.
Place your results in the spaces at the r~ght.

14 3.2a .. -:s-



Place the result of each exercise in the space at the
right.

Evaluation: Do as each exercise directs you to do
and place your results in the spe.ces at the right.

25

27
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28-----------
_____ . 29

30-----
31------------

__________32

___________33

34------------.....15a3b
-6ab • l8ab""2"

.........................

............. ............
.................................

20. Change this verbal expression into an algebraic equa~
tion. ,Ten added to 4 times a nwnber is equal to 9 times
that number diminished by 15. . . . . . . . . . . . . . . 20

21. Write the formula for the number of tons, T, of coal
that a bin will hold if 1 ton of coal occuoies 38 cu.
ft . • • • .................•............... :. T= 21

24. When C = + 40, find the value of F from the formula
F = 9/50 + 32 F= 24

23. Write the formula for finding the principal, when the
rate, time, and interest is given.(use i,P,r,t,) P= 23

22. When the cost and the amount of profit on e.n article,
is known, write the formula for finding the selling
price. . S.P.= 22

25. When P = 34, and 1 = 7, find the value of w from the
formula P = 2 (1 + w) •••••••••••••••••••••.••.• w= _

26. When A = 107.2 in., b = 19.6 in. and a = 7.2 in., find
the v8,lue of h from the formula A = h/2( a + b) .•• h= 26

27. When A = $302.50, P = $250 and t = 3 1/2 yrs., find the
value of r from the formula A = P + Prt .•..••.. r= __

Find the prime factors of the following 6 exercises
and place your results in the spaces at the right.

28. x
2

_ 1. .16 4

29. r 3_ 12r2+ 32r

30. 28y3_ 22y2+ 4y

31. a4_ 16

34. Simplify completely:

32. x4_ 8x2+ 16 .

x 2 2x 3
33. '5 -"5 ~ 5"

Miscellaneous Exercises: Follow directions as
given for each exercise and place the results in the
spaces at the right.
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______36

. 38
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35------------

. . . . .. . . . .

..........

.. . . . . . . . . .. .. . . . . . . . . .

(9 + 11
8 )

x....- 1

&58_-=--XJ.
5

eque;t ion: 3x2_ 8x + 4 = 0----

Add: x - 5 2x 7
x2_ 1 + 6x 6

36. Solve for x: 3x _
307-

37. Find the roots of the

38. Divide: (3 _ 2 )
x + 1

39. Solve for X; 5x 13 5x - 7
3 - 2x 6 = 3x 9 ..... x=X + + +

DiI'ect ions for exer'c ises 40-49: Dr2,w a line underthe right answer and nut the number of that anSViel' inthe proper space at the right.

39

For example: The graph of a linear equation is
always (1) a straight line (2) R broken line
(3) a curve line (4) two intersecting lines .•.

40. The expression ab 2c is (1) a trinomial (2) a poly
nomial ( 3) a monomial (4) 3,n iclent i ty .....

1

______40

41. An algebraic expression in which the parts are sepa
rated by the signs + or - is called (1) a monomial
(2) a prime number (3) an identity (4) a polynomial 41

42. Two angles are called suoplementary if their sum is
(1) 90 0 (2) 60 0 (3) 180 0 (4) 120 0 •••.••••..•••

43. In the expression 4x the x is (1) a constant (2) a
root (3) an exponent (4) a vc1riab1e ........•••.•

44. In the expression 5a3 the figure 3 is the (1) base
(2) exponent (3) coefficient (4) root .

45. In the expression 2x3 , the 2 is the (1) coefficient
(2) base (3) eXDonent (4) root ....•...........•

42

______43

44-----

_____45

46. The x-value of a. given point on tbe graph is called
the (1) ordinate (2) coordinate (3) abscissa
(4) origin ........•.............................. 46-----

47. If the product of two or more factors is zero then
at least one of the factors must be (1) negative
(2) zero (3) a fraction (4) positive .......•...

48. The expression 6h2 means (1) 6h'6h '(2) 6'6h
( 3) 6h' h (4 ) (6h) 2 .

47---

48----
49. The two-numbers which locates a point on the graph

are called (1) axes (2) abscissa (3) origin
(4) coordinates . 49
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b= _

• • • • • . • • • • • • • • • . • . . • . • • • • . • .• a= _

.. . .. .. .. . ... . . . . . . . . . . . . . . ..

, .
. .•............................ r= 51

s= _

= - 3 . .•..•••.•......•.•................ X=
= 1 , . . . . . . . . . . . . . . . . . . . . . . . .. v=

+ s) = 3
s) = 18

~(b 10)

~(b + 20)

50. 6x + 5y
9y - 2x

51. 5 2(1'
l' + 2(1'

52. a- 10 =

a + 20 =

Solve for each of the unknovms in the following sets
of equations and place your anS\7erS in the spa.ces at the
right.

Follow the directions as given for each problem and
place your results in the proneI' spaces at the right.

53. A dealer wishes to sell hats nt $4.50. At what price
must he buy them to wake 25)-~ on the cost? Price 53

" 57

56----------

A man wishes to fence a rectangulal' field. The ratio
of the dimensions is to be 3 to 2. He wishes to use 60
rod of fencing. l::rhat al'e the dimensions of the field?~L-,...- 54

W=-------

54.

56.

57.

55. A post 33 feet long is to be cut into two pieces so
that one piece ~ill be 3/5 of the other piece. How
long is eClch piece? .. , Short piece 55

Long piece__"__
Als salary exceeds twice Bls salary by $500. And 6
times A's sal~ry exceeds 9 times B's by $7200. Find
the salary of eClch man. Write the equ2,tion or equa-
tions Eq.

Als-
B's

The sum of the circumference cmd the diaJiletel' of ct
circle is 116 in. Find ~he radius. (use 22/7 for n)
Write the equation 01' equations. . ... ,. Eq.-=-- _

Rctdius-0--_58. A post is 4 ft. 6 in. tall and CRStS a shadow 2 feet
long. At the same ~ime the Shadow of a bUilding is
352 ft. long. How tall is the building? Write the
proDortion. . Pronortion 58

BUilding
59. The cost of one kind of coffee is 6 cents more a---

pound than the cost of another kind. If 50 lb. of the
better kind and 70 leo of the cheaper kind ~ill make a
mixture worth 25~ a. pound, how much per pound does each
kind cost? Write the equation or equations ... Eq. 59

Cheaper kind
Better kind ----------------

60. John and Frank, together, cnn do a piece of work in
30 hrs •.John needs 32 hr. more than Frank does to do
the work. How long does it tpke each one to do the
work alone? John 60

Frank _
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-2
-3

2x + 4 = 0
x y
1
o

-1

(2) Y += 0?v
- '.JJ.~

x y
1
o

-1
-2
-3

(1) y

· .

Graph this set of equations on
the graph paper below USing the
Same axes. Finish filling out
the two tables of values. state
the coordinates of the 90int of
intersection.

61. A farm hand was to be paid $2 a day for the d~,.ys he
worked. He was to forfeit 70~ a day for his board for
each day tha:t he W<J.S idle. After 60 days he l'8ceived
$106.50. How many days did he work and how many days
was hfi idle? •...........•....••.......•.. Days worked 6l

Days idle _

62. The cost of a trip for a. number at' men was :$120. and
was to be shared equally. Because 5 men failed to a.p
pear, however, the cost per person was increased $2.00
V/llat W;:'lS the ori3'inal number of men? ...•..•... Men _

63.

63x= _

y=---- ._------
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CHAPTER VI

I. VALIDITY AND RELIABILITY OF THE TEST

A. Validity

The most important single fact which can be known about a

test is the degree of validity which it possesses. validity

may be defined variously; these separate definitions consti

tuting collectively, the ideas incorporated in the term.

1. Definitions of validity

a. Validity is the degree to which a test or exami-

nation measures what it is intended to measure.

b. Validity is the general worthwhileness of an ex

amination.

c. Validity refers to the care taken to incorporate

in a test those elements or items which are of

prime importance, and to the pains taken to

eliminate the non-essential.

d. Validity is in general the degree to which a test

parallels the curriculum and good teaching prac-

tice.

e. Validity refers to the value of the test for meas

uring specific abilities in an accurate fashion,

and a test ceases to have validity when applied

to the measurement of abilities for which it was

not intended.

Validity includes reliability. That is, a valid test must

144
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of necessity be a reliable test." 1

2. Methods-used to validate the test

a. One of the sectional group of papers was chosen as

a basis for determining the validity of the test.

This sectional group of papers was chosen because

there was a gradual decline in the scores from

the highest to the lowest Bcore. The median

Score was found and the papers were divided into

two groups; those papers above the median were

called the "good" group, those papers on or be

low the median were called the "poor" group.

The scores were taken for each item in each group

and totaled. The scores were expressed in per

cent.

" The best items will show the largest difference

in successes in favor of the "good" group." 2

The "good" group made a larger score than the

"poor" group on fifty-one items (81.95) per

cent), an equal score on eight of the items (12.7

per cent), and the" poor" group made a larger

score than the "good" group on four of the

items (5.35 per cent).

A study of the tabulation seemed to show that four

of the items in the test were too easy and five

lG. M. Ruch, The Objective .Q£ New-~ Examination. (New

York: Scott, Foresman and Co. 1929), pp. 27, 28.

2Ibid., p. 37.
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of the items were too ~ifficult to measure what

they were supposed to measure. Items, 7, 9, 14,

and 48 were too easy. Items, 24, 54, 55, 60,

and 62 were too difficult.

The items that are too easy or too difficult are

doubtful as valid items. However, a study of

these items showed that three of the four items

which are too easy come at the first or near the

first items in their group. The fourth item is

located in the multiple-choice section. Four of

the five items which are too difficult come in

the section of written problems. The other item

seems to be misplaced as it is located at the be

ginning of its group when it should be nearer the

end.

The test should not be criticized too severely be-

cause of these nine items. Some easy and some

difficult items are necessary in order to measure

the weaker and better students. The writer had

no way determining the ability of the students

beforehands. Some easy and some difficult items

are necessary to test the various abilities.

These items probably would not have been too easy

or too difficult if an average group was tested.

Summary: In comparing the per cents of the 1t gobd"

and the "poor" group the writer found that

81.95 per cent of the items showed sucoesses in

favor of the" good" group, 12.7 per cent of the
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items ehowed no difference between the two groups,

arid 5.35 per cent of the items showed successes

in favor of the "poor" group.

According to the too-easy and too-difficult items

four items were too easy, and five items were too

difficult, making ninety per cent of the items

valid.

When consideration is given to the necessity and

proper allocation of easy and difficult items,

all but one of the nine items may be considered

valid, making sixty-two out of the sixty-three

items, or 98.4 per cent of the items, valid.

The above data would indicate that the test is

valid.

b. Tables III and IV show the proposed and actual dis

tribution of -questions by units for the first

year algebra test, Form A and Form B respectively.

Such tables aid in making the test more valid.

c. The test items of this study were checked and ap

proved by two of the committee. The test, Form A

and Form B, was accepted and given by the Mathe

matics Contest Committee or their repre~entatives.
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~TABLE III

TABLE OF SPECIFICATIONS SHOWING THE PROPOSED AND ACTUAL
DISTRIBUTION OF QUESTIONS BY UNITS FOR

THE FIRST YEAR ALGEBRA TEST,
FORM A

Number of Per Cent Proposed Actual Number
Units Pages for of Number of of

Each unit Pages Questions Questions

Literal numbers 22 9.3 6 7

Positive and
25 10.6negative numbers 7 3

Linear equations 21 8.9 5 10

The solution of
problems 30 12.7 8 6

Equations con-
21 8.9 5 5tain!ng fractions

Ratio and pro-
12 5.1 3 3portion

Graphs 14 5.9 4 3

Sets of linear
18 7.6 5 6equations

Formulas 12 5.1 3 2

Multiplication
33 14.0 9 9and factoring

Division and
28 11.9 8 9fractions

Total 236 100.0 63 63
.:~

r;
%

'\
'j

It

~
(:

l'
f..
~
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~. TABLE IV
~,

~ TABLE OF SPECIFICATIONS SHOWING THE PROPOSED AND ACTUAL

I DISTRIBUTION OF QUESTIONS BY UNITS FOR
THE FIRST YEAR ALGEBRA TEST,

FORM B
~.

r
I

I
I Number of Per Cent Proposed Actual NumberI

I Units Pages for of Number of' ofI
r Each Unit Pages Questions QuestionsI
!
I
" Literal numbers 22 8.9 6 6'I-
I

Positive and
25 10.2 6 3negative numbers

f

Linear equations 21 8.5 5 10

The solution of
30 12.2 8 4( problems

r Equations con-I

! taining fractions 21 8.5 5 6
I

Ratio and pro-I'
12 4.9 3 3[ ,portionI

I

I Graphs 14 5.7 4 3

I Sets of linear
18 7.3 5 6equations

Formulas 12 4.9 3 2

Multiplication
33 13.4 8 9and factoring

Division and
30 12.2 8 7fractions

Fractional
8 3.3 2 4equations

--
Total 246 100.0 63 63



TABLE V

DISTRIBUTION OF THE STATE MATHEMATIOS SOOREsX
IN FIRST YEAR ALGEBRA,

FORM B

150

State Soores Students t Ident ifioat ionRank State Sectional Initials Number

1 305 274 R. T. 442 297 281 M. H. 453 290 277 B. w. 214. 285 298 H. O. D. 264 285 307 R. M. 365 283 267 R. v. F. 386 278 302 M. J. O. 516 278 276 J. L. M. 377 274 261 M. D. 67 274 260 B. G. 118 272 288 J. w. 279 270 271 J. G. 810 269 272 M. P. M. 1411 267 275 R. B. 20
11 267 275 H. K. 46
12 262 265 H. o. 5
13 261 302 H. J. w. 50
13 261 269 H. w. 3
14 260 280 M. H. 53
14 260 290 B. P. 41
15 258 281 M. M. M. 52
16 257 275 O. H. 24
17 2531- 257 G. A. K. 55
18 2532 280 H. R. R. 25
19 252 299 D. F. 33
20 251 276 J. N. S. 43
20 251 269 H. Z. 31
21 250 . 262 M. D. 39
22 249 277 D. S. 47
23 247 278 J. O. 29
24 242 283 E. H. 10
24 242 275 J. R. 7
25 240 265 . M. A. w. 54
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f TABLE V (continued)
I
r.'r

'I 26 239 303 J. P. 15! 27 232 298 L. M. 35
1 28 231 268 E. J. 23

It
29 230 299 J. L. P. 4
30 229 277 L. H. 28Il 30 229 285 L. P. 34

~ 31 228 269 R. s. 13
I 31 228 271 M. w. 42

,I 32 227 273 E. A. 48
32 227 269 R. s. 40
33. 225 261 M. E. 12
33 225 264 D. Q. R. 17

l, 34 224 261 E. K. 19

I 35 222 271 J. w. G. 18
36 221 280 I. s. 30
37 218 284 W. P. 49
38 214 271 P. M. 22
39 203 236 C. E. B. 16
40 197 287 E. s. 32
41 194 283 C. H. C. 9

~Report of the Mathematics Contest Committee on the state

Contest Results for Algebra.

d. TABLE V gives the state rank, state and sectional

scores, initials, and ,identification number of

each student. state test scores ranged from 194

to 305. The highest possible saore for the sec

tional test (Form A) was 339. The highest pos

sible score for the state test (Form B) was 340.

No student made the highest possible score on

either test. Fifty-three students competed in

the state contest.

TABLE V 1s another criterion of the validity of

the teet.
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B. Reliability

"Reliability is second only to validity as a criterion of

the worth of a test or examination. 'We might say that the sec

ond most important fact which we can know about a test is the

degree of reliability which it possesses. A number of state

ments are given below, which, collectively and indiVidually,

serve to define the concept.

1. Definition of reliability

a. Reliability refers to the degree to which a test

measures what it does measure; not necessarily

what it is claimed to measure.

b. Reliability refers to the degree of accuracy of

measurement.

c. Reliability refers to the amount of confidence

that may be placed in the mark or score on a

test as a measure of some ability of a pupil.

d. Reliability is one aspect of validity. A valid

test is necessarily reliable, but a reliable test

need not have high validity at all for a partic-

ular purpose.

e. Reliability refers to the stability of an estimate

of a pupil's ability from one sampling to another.

2. Methods of insuring reliability

a. Objectivity of scoring, or evaluating.

b. Character of the sampling included in the test

items. ,,3

3G• M. Ruch, ~. £!!., pp. 40-42.
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3. Determining the reliability of the test

a. For, determining the reliability of the test the

chance-halves method was used. One hundred forty:

seven cases were selected from seven sectionals.

The sectionals were picked at random. The only

practice followed was to use all the papers from

the sectionals selected.

From these papers the correct scores of the odd

numbered questions were compared with the oorrect

scores of the even-numbered ones. The formula as

given by Ruch4 was used to find r. The results as

given by this formula is to be interpreted as the

reliability of either half of the examination.

What is needed is the reliability of the whole ex

amination. To obtain the reliability of both

parts of the examination the Spearman-Brown for

mUlaS was used. This gave a coefficient of re-

liability of .835 for Form A. The reliability

coefficient of Form B was .582. The reliability

coefficient for Form B was double checked by the

statistics class.

The coefficient of reliability for Form A is con

sidered fairly satisfactory. According to Ruch's

Table 81,6 it would take twice as many items in

4 G• ~. Ruch, ~ Objective .Q£~~ Examination (New

York: Scott, Foresman and 00. 1929), p. 418.

5~" p. 418.

6Ib1d~, p. 421.
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order to bring the reliability coefficient up to

.90. The group being a select group would tend.

to lower the reliability, as the textbook on

which the test was based was made largely for the

average student.

The figures indicate that Form B waS not very reli

able. According to Ruch's Table 81,7 it would

take about 275 items to bring the reliability co

efficient up to .90. The test would be too long

for the purpose it was to serve.

The reason for this low coefficient of reliability

is probable due to the fact that test (Form B) w~

taken by starred mathematics students allover the

state and their variation is probable due to mere

computational errors rather than to mathematical

reasoning •

•

7G• M. Ruch, 22. £!i., p. 421.



CHAPTER VII

I. CONCLUSIONS

The bUilding of an achievement test does not provide a very

fertile field for drawing conclusions. There are few definite

results except the one chief objective--the finished test. How

ever, the writer wishes to mention the invaluable experience

which he, himself, has received in constructing tests. Going

through the various methods books, textbooks, courses of stUdy

and tests has given the author a better knowledge of algebra.

Making the list of objectives in algebra gave the writer a bett~

knowledge of what the aims of algebra should be.

The best suggestion this stUdy has to offer on test con

struction is to cite those interested to the work of Ruch. l

The test revealed certain defects in teaching. Exercise

15 in Form A waS the outstanding example which showed defective

teaching, or lack of thought on the part of the students. The

following expression was to be simplified: ~~3+~2+~x+~3+~2+x.

A great number of students worked this exercise incorrectly.

Most of those who missed it made the same mistake; namely, they

tried to simplify it the same way they would simplify an equa

tion. As a result, they got eight times as much as they should

have got. The students changed the denominators to a common de

nominator, added the like terms" and discarded the common denomi:

nator altogether, getting eight times too much.

It is believed that this test has served its purpose;

la. M. Ruch, Ope cit., pp. 30-31.
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namely, to take oare of the seotional and final examinations

of the Indiana state Mathematios Contest for the school year
,

1933-34.

The test may be of value to those algebra teaohers who

are using Nyberg's First Course in Algebra (Revised Edition)

as a textbook.



APPENDIX

A. Contest Rules

STATE HIGH SCHOOL MATHEMATICS CONTEST
1933-34

Contests in first year algebra and in plane geometry will
be conducted this year by the Mathematics section of the State
Teachers' Association in cooperation with the Extension Divi
sion of Indiana University.

Contest Committee. The following committee was appointed by the
Mathematics section to formulate rules for the contests:

Mr. A. M. Welchons, Technical High School, Indianapolis, chair
man
Mr. E. D. Hilderbrand, Greenfield High School, Greenfield
Mr. Clarence Lane, Jefferson High School, Lafayette
Mr. Walter O. Shriner, State Teachers college, Terre Haute
Mr. Arthur Sims, Lebanon High School, Lebanon
Mr. H. N. Whittern, Central High School, Muncie
Mrs. Adela Bittner, Extension Division, Indiana university,
Bloomington

Enrollment. Enrollment is open to any high school in Indiana
which fills out an enrollment blank and returns it with the en
rollment fee to Indiana University before March first, 1934.
The enrollment fee is one dollar ~ ~hool, whether the school
enrolls for one contest or for both contests.

Dates.

Contest Series. Sectional contests will be held at approximate
ly twenty centers. The list of centers is included with the, en
rollment blanks so that the school may select the most conven
ient center.

The-fifty contestants in each contest who make the highest
grades will compete in the finals, except that the winner o~
first place at each sectional will be eligible even though he
does not place in the first fifty.
Length 2f. Examination. The algebra examination will be a ninety

157
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Expenses. All expenses for transportation, entertainment, etc.,
must be borne by the contestants or by the schools they repre
sent.

Awards. A certificate of merit will be awarded to the winner in
each sectional. A gold, a silver, and a bronze medal will be
awarded by the Extension Division to the three in each contest
who make the highest ratings in the finals. .

Through page 242.
Through page 252.

Sectional test:
Final test:

minute examination. The directors of. the sectionals will be in
struoted to schedule the examinations at 10:00 a.m. in order
that time may' be allowed in the morning for the contestants to
reach 1;he examination centers and in the afternoon for the mark
ing of the papers.

Questions. The questions will be prepared by Indiana mathematics
teaohers selected by the Mathematics contest committee. ,Copy
for the questions and keys will be sent by the question making
committees to the Extension Division of Indiana University not
later than March first. The Extension Division will distribute
the questions to the directors in charge of the sectionals.

Grading ~ Filing of Manuscripts. The manuscripts will be mar~
ed by graders at the sectionals and then sent to the Extension
Division of Indiana University. The Extension Division will re
port all grades; no grades will be announced by the sectional
directors. The Extension Division will file the manuscripts and
identification cards for reference.

ALGEBRA ANNOUNCEMENTS
(Fourth Annual Contest)

Eligibility. All pupils selected to represent the schools must
have oompleted or must be taking first year algebra during the
current school year. Note that:

Juniors and Seniors are not eligible; pupils
taking third semester algebra are not eligible.

Content and Scope. The algebra contest will be confined to fir~

year algebra. The contest will conform to the principles out
lined in the state course of study in mathematics issued by the
state Department of Public Instruction. The test will be based
on Nyberg's First Course in Algebra (Revised Edition).

~uestions. The algebra test will be formulate~ by a committ~e
of algebra teachers. The question makers are ~nstructed to make
a test longer than any student can complete in ~he ninety minute
period; to take into account in making the questions ~he best of
the new-type tests; tO,include some true-false, matchlng and •
selection exercises (not more than 10.p~rcent of the contest)~
,to weight the problems according to dlfliculty and importance,
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EqUipment. Each student must bring to the examination one or
two well-sharpened pencils.

Extension Division, Bloomingtcn
Extension Division, Fort Wayne
Logansport
Manchester College, North Man
chester
Marion College, Marion
Purdue University, Lafayette
Rensselaer
University of Notre Dame, S.Bend
Valparaiso University, Valparaiso
Vincennes University, Vincennes

to avoid ambiguous problems; to adher.e strictly to the limits
for both sectionals and finals; to indicate on the examination
the complete possible score and the score for each question;
and to, prepare an answer key carefully correlated with the
questions.

Tentative Sectional Centers.
Angola
Ball State, Muncie
Indianapolis
Central Normal College, Danville
Wabash College, Crawfordsville
Depauw University, Greencastle
Earlham College, Ricm~ond

Evansville College, Evansville
Franklin College, Franklin
Greensburg
Hanover College, Hanover
Indiana State Teachers College,
Terre Haute



160

B. BlB.LIOGRAPHY

1. General

Garrett, Henry E. Statistics In Psychology and Education. New

York: Longmans, Green and Co., 1926.

Harper, F. H. Elements of Practical Statistics. New York:

Macmillan Co., 1930.

Holzinger, Karl J. Statistical Methods for Students in Educa

tion. Boston: Ginn and Co., 1928.

Kelley, Truman Lee. Interpretation of Educational Measurements.

Ohicago: World Book Co., 1927.

Monroe, Walter S. ~ Introduction 1£ the Theory 2t Educational

Measurements. Chicago: Houghton Mifflin Co., 1923.

Monroe, Walter S. Measuring ~ Results of Teaching. Chicago:

Houghton Miffl~n Co., 1918.

Monroe, Walter S., Devoss, J. C., and Kelly, J. F. Educatio~l

Tests and Measurements. Chicago: Houghton Mifflin Co. 1917

Monroe, Walter S., and Englehart, Max D. ~ Techniques of

Educational Research. University of Illinois Bulletin,

Vol. XXV, No. 19. Urbana, Illinois: University of

Illinois, 1928.

Odell, C. W. Educational Measurement in High School. New York:

The Century Co., 1930.

Odell, C. W. Traditional Examination and ~-~ Tests. New

York: The Century Co., 1928.

Orleans, -Jacob S., and sealy, Glenn A. Objective Tests.

Chicago: World Book Company, 1928.
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Houghton Mifflin 00., 1931.

Tiegs, Ernest w. Tests ~ Measurements for Teachers. Ohicago:

Ruch, G. M. ~ Objective ~ New-~ Examination. Chicago:

Scott, Foresman and 00., 1929.

Ruch, G. M., and Rice, G. A. Specimen Objective Examinations.

Chicago: Scott Foresman and Co., 1930.

Ruch, G. M., and Stoddard, G. D. Tests ~ Measurements in

Hig~ School Instruction. Chicago: World Book Co., 1927.

Rugg, Harold. A Primer 2f Graphics and Statistics. Chicago:

Houghton Mifflin 00., 1925.

Russell, Charles. Classroom Tests. Chicago: Ginn and 00., 1926.

Smith, Henry Lester., and Wright, Wendell William. Tests ~

~{eaSUrtillents. Ohicago: Silver, Burdett and Co., 1928.
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2. Sources

a. Courses of Study

(I). City.

"

Athens, Ohio. Brief Statements of the Aillls--Method-Content of

the Courses in the Junior High School. 1926.

Cleveland, Ohio. Tentative Course of Study in Mathematics for

Junior High Schools. Grades VII-IX Oleveland Public Schools,

Bulletin No. 23. Division of Publication, 1928-129.

Fort Wayne, Indiana. Course of Study ~ Junior HiEh School.

Bulletin No. V. April, 1920.

Lorain, Ohio. Courses of Study for Junior High Schools. 1923.

Milwaukee, Wisconsin. Tentative Syllabi for Oourses in Mathe

matics.

San Francisco, California. Mathematics. Junior High School

San Francisco Public Schools, City and County of San Fran

cisco: Curriculum Bulletin No. 108. 1929.

Trinidad, Colorado. Tentativ~ Course of Study Trinidad Public

Schools. Trinidad, Colorado. 1928.

Florida. Glimpses from Intermediate and High School Departments

£[ the Florida High School. Florida State College for

Women, Bulletin of Education Vol. XVIII, No.3. Tallahassee,

Florida: August, 1925.

Idaho. Manual and Course of Study for the High Schools o~ Idaho.

Idaho Bulletin of Education, vol. XII, No.3. Sept. 1926.

I
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Indiana. Revised Tentative Oourse of Stud~ in Mathematic~ for

Secondary ~chools !£ Indiana. Bulletin No. 100 D. Rev.

Indianapolis: Department of Public Instruction, 1930.

Kentucky. Manua~ Programs ~ Oourses of Studies ~ ~e~~ucky

High Schools. Frankfort, Kentucky: Published by order of

State Board of Education, 1927.

New York. Courses £[ Study and CUrriculum Offerings in ~unior

High School.!!. in ~~ Stat e. Albany, New York: The

University of the State of New York press, 1931.

New York. Syllabus!£ Elementary Algebra. Alban~ New York:

The University of the State of New York press, 1930.

Oregon. Courses 2f Study ~ the High ~chools of Oregon.

Issued by the State Department of Public Education, 1929.

Wisconsin. A Manual for lli High Schools £[ Wisconsin. Madison,

Wisconsin: 1924.

b. Methods Books

Breslich, E. R. The Teohnique of Teaching Seoondary School

Mathematios. Chicago; The University of Chioago Press,

1930.

Englehardt, Fred, and Haertter, Leonard D. Method of Teaohing

the First Course in Algebra. Chioago: The John C. Wins----
ton Co., 1931.

Percy, Nunn T. ~ Teaching of Algebra. New York: Green and

Co., -Ltd., 1927.

Lide, Edwin S. Instruction in Mathematic~. National Survey

of Seoondary Education, Monograph No. 23, Bulletin No. 17.
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1930.

c. Textbooks

Report of Commission ££ Mathematical Requirements, under

the auspices of the Mathematics Association of America,

It The Reorganization of Mathematics in Secondary Eduaation."

Washington: United States Printing Office, 1932.

Ligda, Paul. ~ Teaching ~ E1ementar~ ~lgebra. Ohicago:
,

Houghton Mifflin Company, 1925.

Schorling, Raleigh. A Tentative~ of Objectives in the

Teaching Q! Junior High School Mathematics. Ann Arbor,

Michigan: George Wahr, Publisher, 1925.

Schultze, Arthur. ~ Teaching of Mathematics in Secondary

Schools. New York: The Macmillan ilimpany, 1931.

Smith, David E., and Reeve, William D. ~ Teaching of Junior

High School Math~~atic8. Chicago: Ginn and Co.', 1927.

stone, John C., and Mallory, Virgil S. Firs~ Yea~ Algebra

Manual for ~eachers. Chicago: Benj. H. Sanborn and Co.,

millan 00., 1923.

Waples, Douglas, and Stone, Oharles A. The Teaching Unit.

A~ Study. New York: D. APpleton and Co., 1929.

Inc. Boston: Houghton Mifflin Co., 1927.

Thorndike, E. L. The Psychology of Algebra. New YQrk: Mac-

Barber, Harry C. Everyday Algebra. Oambridge, Massachusetts!

The-Riverside Press, 1926.

Betz, William. Algebra for Today. Chicago: Ginn and 00., 1929.

Engelhardt, Fred, and Haertter, Leonard D. Firs~ Oourse in
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Algebra. Chicago: The John C. Winston Co., 1928.

Hart, W. W•. First ~ in Algebra. Chicago: D. C. Heath and

do., 1933.

Krickenberger, W. R., and Whitcraft, L. H. Bobbs-Merrill

Algebra: ~~. Indianapolis: The Bobbs-Merril1 Co.,

1927.

Longley, William Raymond, and Marsh, Harry Brooks. Algebra:

~~. New York: Macmillan Co., 1932.

Mirick, Gordon R., Wright, H. H. Algebra and Its~: ~

~. Evanston Illinois: Row, Peterson and Company, 1932.

Nyberg, Joseph A. First Course .!£ Algebra. Revise.O: Edition.

Chicago: American Book Co., 1932.

Rothrock, David A., and Wnitacre, Martha Anne. E-~~

Algebra. Chicago: Charles Scribner's Sons, 1932.

Ruch, G. M., and Knight, F. B. Standard Service Algebra.

Chicago: Scott~ Foresman and Co., 1932.

Schorling, Raleigh, and Clark, John R. Modern Algebra: Ninth

School~. Chicago: World Book Co., 1924.

Stone, John C. ~~ Mathematics. Chicago: Benj. H. Sanborn

. and Co., 1931.

Thorndike, Edward Lee. ~ Thorndike Algebra. Chicago: Rand

McNally and Co., 1927.

Upton, Clifford Brewster. Strayer-Upton Junior Mathematics

Modern Algebra: Ninth Year. Chicago: American Book Co.,

1930.
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, State High School Mathematics Contest, 1934

o. DIRECTIONS FOR GRADING THE MANUSCRIPTS

Use red or blue pencil. Use X to mark every incorrect or
omitted answer or method, and C to-mark every correct answer,
placing the mark on the right hand side, and next to it in the
right hand margin the score for each exercise in a circle, thus,
~, using red or blue pencil.

If you have an adding machine, add the scores, and clip the
summation to the questions. 12.£ £2! attemRt to ~ l!E. Without ~
adding machine.

If it is not possible to use an adding machine at the
sectional, the Bumming up will be done by the Extension Division
after the papers are returned. Q£ £2! announce any scores.

When the papers are graded, wrap them securely together
with the identification blanks, and return them to the Extension
Division, by express collect. Please be sure to return also
the unused copies of the questions and the keys.

If questions arise about the interpretation of the key,
please make a note of such instances on a separate sheet of
paper and mail it to me when you send the manuscripts.

Please make sure that all papers are graded by competent
graders. The graders should include at least one mathematician.
as a referee to whom questions about the grading may be referre~
Use the key as a guide. It has been very carefully prepared,
but it is pOssible that an error may have crept in, in spite of
our care.
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Pts.

(4)

(4)

(4)

(6 )

(6)

( 8)

(4)
(4)

(4)

( 3)

(5)

(3)

(6)

(S)

( 5)

(5)

.( 4)

or-

Total Possible Score: ~

Page 2

r = d
t

4

1 = !w
t = 7

A = $639.45

r = 51%2

h = 8

(3a - 10)(3a + 10)

(xy - 5)2 or
(xy - 5)(xy - 5)

(3x + 2){7x - 4)

y(4x + 5z){4x - 5z)

(c 2+d2) (c-d) (c+d)

(Possible score for page, 83)

(20) Sn - 19 = 2n - 7 (3)
(some other letter
may be used)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

( 29)

(30)

(31)

(32)

( 33) 2a(Sx - 7)2 or
2a(Sx - 7)(5x - 7)

( 34) x = 3 and x = ..Q
1 2-42' 2E. -4.5

4 - 2x + x 2 or
x 2_ 2x + 4

(35)

(36) x = 14

Key

( 2)

(3 )

(4)

(3 )

(8)

(2)

(4)

( 2)

(5 )

Pts.

(3 )

(3 )

( 5)

(4)

(5)

(8)

(8)

(9)

(9)

or l~
5

D. Answer Key for Form A

Indiana State--Horn--First Year Algebra Test
1934

Page 1

y = - 4

x = 3

x = 1.4

x = 8

- 3 + 14x - 21y

18a2b 2+ 37ab - 20

2(26x2- 74x + 47)
£E. 52x2- 148x + 94

7x9_ 10x6+ 6x2- 1

,
Form A

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11) 2x - a

(12) x + 6x + 13 + ~
x-2

(13) a2_ x2_ 2xy _ y2
2

(14) ~ or 2a2
Sbe:J - - b 2

(IS) ~(sx2+1ox+12I or
8 -

X(~2+rS+~) 2!.
Sx3+10x +12x

8 or

£x3+ 5:x2+ 3:xe 4 2

(16)

(17)

(18)

(19) x + 2y or x + 2y (9)
. y(x + 3y)- xy + 3y2

(Possible score for page, ~)



§Possib1e score for page, ~) (Possible soore for page, ~)

Form A

(3)

(3)

(5)

(5)

( 3)

(3)

(2)

(2)

(3 )

(4)

Pts.

( 4)

(6)

(2)
(2)
( 2)

(4)

(3)

( 3)

(3)

168

110
(3 )
(3)

(4)

110

110
110

W = 20 rd.

7(x-4)+5(x-6) =
7{X-S)+5(X-8) =

x - y = 2
or 7(x-6)+5(y-6) =

or f~(;~)~5rX-6) =

A's = 14
Bts = 16

Brs. needed: 3.2
(2 pts. if an2wer is

given as 314 )
$6300

Page 4

(51) x = 1000

:y = 2000

(52) x = 1.
y = r

3
(53) Ats = $2000

Bts ;:: $1800

(54) L = 60 rd.

(56) Eq: ~ + ~ = 1

(57)

(58) Food: $1400
Clothes: $500 .
Rent: $700

(59) Prop: 1§. = k
X .LO

or x - 15 x - 10- 10- '"3 2!. 1:5 - 3'
Men = 50

(60) .33(x)+.45(100-x)=.40(100)
~ 33x+45(100-x)= 4000

(x + Y = 100
~ (33x+45y = 40(100)

Oats = 412
3

Corn = 58!
3

(9)

(7)

(9)

( 2)

(2)

( 2)

(2)

(2)

( 2)

( 2)

( 2)

( 2)

( 2)

( 2)

(2)

Key

Pts.

.5or

1

2

4

4

3

2

4

3

3

4

x ~ 1
2

Y = 1
4

Page .3

(37) ~f:~ + ~~t or

2x2 + 5xy
4xy _ 3y2

(38) -x-3y or x+3y
x2+xy -- x2+xy

or -(x+3y} ar _ x + 3y
- x2 + xy - x(x+y)

(39) - 4a - 33 or
a2 + 3a - 28

-( 4a + 33)

(40)

(41)

(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)



Page '5 Pta.
(61) Equation:' 5 (n) + 10(n + 4) + 25(3n) = 670 (4)

No. of nickels: 7 (3 )
No. of dimes: 11 (3 )

No. of quarters: 21 (3)
(62) Amount at 61~ $2140 (5)

Amount at 6~% $2860 (5)

(63) x = 3 (2 pts.) (3 pta.) (3 pta.)

Y = 4 (2 pts.) y = x + 1 y = 2x - 2

x

~ I~-2 -1
-1 0 -1 -4

0 1 o ,-21 2 1 0
2 3

2 I23 4 3 . 4
4 5 4 6

(3 pta. for each line) (Tables must be completely corre~)

Form A Key

169

(Possible score for page,39)



( 3)

Pts.

(3 )

(5)

(3)
(6)

(5)

(5)

(5)

(4)

(4)

(4)

( 6)

(6)

(6)

(6)

Total Possible Score: £!Q

(Possible score for gage 11)

Page 2

(20) 4x + 10 = 9x - 15 or
10 + 4x = 9x - 15

( 21) T - cu.ft. of bin
- 38

(22) S. P. = Cost + Profit

(23) P = ..i.
(24) F =rt164o

(25) w. = 10

(26) h = 8

(27) r = 6%

(28) (~- 1)(~+..l:.) or
424 2

(X - 2)(x + 2)
4 4

(29) r(r - 8)(r - 4)

(30) 2y(7y - 2)(2y - 1)

(31) (a2+ 4)(a - 2)(a + 2)

(32)· (x - 2)2 (x + 2)2 ~
(x+2)(x - 2)(x + 2)(X-2)

(33) ~(x - 3)(x + 1)

(34) - 5a3

Key

E. Answer Key for Form B

Indiana State-Horn-First Year Algebra Test
1934

Form B

(Possible score for
page §!§.)

170

Page 1 Pts.

(1) x = - ! -.8 (2)
5

(2) x = - 3 (3)

(3) x =.5 or! (4)
2

(4) x = - 1 (3)
2

(5) x = - 6 (8)

( 6) 4x + 2yS- 2 (2x + y) ( 2 )

(7) -7a + 12b - 70 (4)

(8) 5x3_ ~x2+ 3x - 1 or (2)
x(2x - 27x + 36)--

(9) 2x3_ 27x2+ 36x or (5)
x(2x - 3)(x - 12)

(10) 49a2- 42ab +9b2 (3)

(11) 6a3_ a 2_ 26a + 21 (5)

(12) 4a2_ ab + 2b2 (3)

(13) 4x2_ 2xy + y2 (4)

(14) 4a (5)

(15) 5a - 19 (8)

(16) a : b (8)

(17) 3a - 9b + 110 (9)

(18) x(x 1 y) or 2
1

(9)
- x -xy



(Possible score for page, 51) (Possible score for page, §!)

Pts.

(3 )

(3)
(3)

(4)

(2)

(2)

(3)

(3 )

(5)

(5)

(6)

(2)

(~)

(4)

(4)

Page 4

(50) x=-!
2

y = 9
(51) r = 4

s = - 3

(52) a = 60

b = 40

(53) Price = $360

(54) L = 18 rd.

W = 12 rd.

171

(55) Short piece = 12.375

Long piece = 20.625

(56) Eq: =fA = 2B + $500
6A = 9B + $7200

.2£ 6(2B + $500) = 9B + $7500

.2£ 12B + 3000 = 9B + 7200
A = $3300
B = $1400

(57) Eq: (0 + D = 116
(0 = TID

o + D = 116 or 2r+2TIr = 116
r = 14 in. -- (4)

(58) Prop. 4.5 =~ or (4)
2 35-2·· -

4.5 2
7=352
Building = 792 ft. (4)

(59) Eq. (x = Y + .06 (3)
(50x + 70(y + 6) = 25(12~

50(x + 6) + 70x = 3000
50(x+.06) + 70x = 120(.25)

Cheaper kind = 22~ (3)
Better kind = 28~ (3)

(60) John = 80 (6)

Frank = 48 (6)

~',
"

Form B !jay

Page 3 Pts.

(35) '2x2+ x - 37 (4)
6(x - 1) (x + 1)

22x - x - 37
.2£ 6x2- 6x

(36) x = 238 (4)

(37) x = ~ or 2 (7 )3 -
(38) x-I

(8)3x - 1
(39) x = 11 (8)4"
(40) 3 (2)

(41) 4 (2)

(42) 3 (2)

(43) 4 (2)

(44) 2 (2)

(45) 1 ( 2)

(46) 3 (2)

(47) 2 (2)

(48) 3 (2)

(49) 4 (2)
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Pts.

(5)

(5)

(12)

(2)

(2)

(3 pts.)

y + 2x + 4 = 0

x

1 -6
0 -4

-1 -2
-2 0
-3 2

(Possible score for pege, 38)

Key

x

, . . .: , ... .. ..
. . .. 0" <0 ••• •••• '.' ". '.'''''.: . ,,: i.: ":; . ,

1 2
o 0

-1 -2
-2 -4
-3 -6

(3 pts. for ~ line)

(3 pts.)

Y - 2x = 0

Page 5

(61) Days worked = 55

Days idle = 5

Form B

(62) Men = 20

(63) x = -1

y = -2
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