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Mathematics is a many-sided science. For many years, it was
taught as a disciplinary subject with little or no emphasis placed
on its functional value. With the changing social and economic
conditions, the content of the mathematics courses has changed to
meet these conditions. The practical and functional aspects of
mathematics are being stressed more now than formerly. One partlcu^
lar area In which functional mathematics courses can play a large
part is the area of non-professional occupations.

In recent years competition has become keen in these various
occupations. Employers are in a position to be particular In the
selection of the workers. For this reason, this study has been
made to determine the mathematics requirements of some of the non
professional occupations.

Forty-five employers and two hundred and sixty-six employees
were given questionnaires to fill out. They were asked to"" check
requirements as well as valuable phases of mathematics on the job.
These persons were also interviewed. Some of the following points
were revealed on the questionnaires and in the interviews.

Mathematics beyond the ninth grade was not required in these
occupations, however, some algebra and geometry were desirable in
a few cases. Fundamental skills, fractions, decimals, and per cent
were among the most valuable phases of mathematics to workers on
the job. Supplementary phases of mathematics were of little value
on the job, but they were of much greater value to the individual
personally.

Mathematics did not prove to be a factor causing discharge
or preventing promotion. A large number of employers recommended
that mathematics be taken through the twelfth grade despite the
fact that it was not indicated as a requirement for the non
professional occupations.

Through the questionnaires and Interviews, it was revealed
that, as might be expected, fundamental skills are of the greatest
importance. However, accuracy in these skills must be emphasized
and drilled so that efficiency in them will be achieved and retainec
It was further revealed that sufficient stress has not been placed
on the practical, functional value of mathematics. By stressing
this value more, mathematics would gain meaning for many; and it
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would become a living subject well worth the time and study of
pupils.

While the reorganization of mathematics courses to meet
the needs of individuals on the Job and personally is of great
importance, it is not the complete solution to the problem.
Proper guidance for pupils entering non-professional occupa
tions is essential. The average high school pupil must be
given correct information concerning the mathematics require
ments of occupations they may choose to enter. Then guidance
must be given to these pupils to enable them to select the
proper mathematics courses to meet the job requirements.

The indications of the employers contacted in this study
were that mathematics should be taken through all four years
of high school. This would seem to indicate that mathematics
has a value other than the mere assimilation of mathematical
fact8 and skills. Therefore, It is the task of the mathematics
teachers to make their courses of as much practical value as
possible.
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MATHEMATICS REQUIREMENTS FOR SELECTED
OCCUPATIONS IN OREGON

CHAPTER I

INTRODUCTION

In recent years there has been a decline in the number

of pupils enrolled in mathematics courses. Many courses

have been offered; but, up to the present time, they have

fallen short of the needs of the majority of pupils. It is

for this majority that we need a mathematics course. This

course must stress the phases of mathematics that will be

of value in fitting these pupils for the non-professional

occupations they may choose to enter. In order to accom

plish this, it is necessary to know the mathematical needs

and requirements of such non-professional occupations.

This study has tried to determine the particular phases

of mathematics that will be most helpful to individuals

both on the job and personally.

Very few studies have been made in this field. In

looking through the literature, articles can be found that

mention the existence of the problem; but very rarely has

a study been made on the problem.

Much of the failure in the past can be attributed

to the fact that the counselors and teachers are not sure

of the mathematics requirements of an ordinary Job. Some

would try to put a halo over mathematics and insist that
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everyone should take it because it is sure to be of some

value. Others would have only the very brilliant take

mathematics. Still others realize that in order to be of

value the amount and type of mathematics taken must be

determined by the needs of the individual. It is true

that as a freshman in high school a pupil's life work

cannot be predicted. There has been a general postponement

of gainful employment with the social and economic changes.

The Committee on the Function of Mathematics in General

Education (13, pp. 6-7) states:

This situation has resulted in part from
a general reduction in economic opportunity
for all, and in part from the fact that modern
business and industry employ relatively fewer
youthful workers than formerly. Reduction in
employment opportunities for youth has con
tributed to an unprecedented increase in
secondary - school enrolments, and has set
certain new problems in the education of
adolescents.

For this reason our aims in education must be changed.

Therefore, a number of occupations frequently found in

Oregon have been chosen in this study hoping that from

them we might not only see the mathematics requirements

for a particular occupation; but also on a broader plane

see the implications for new and practical courses in

mathematics.

Statement of the Problem

The problem investigated in this paper is the

mathematical needs of adults In non-professional occupations
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In order to determine the mathematics content that should

be offered to the youth of today, a number of approaches,

some of which Alberty (1, pp. 183-195) suggests, are used.

They are: (1) textbook, (2) laissez faire, (3) scissors

and paste, (4) activity-analysis, (5) social functions,

and (6) adolescent needs. The approach used in this study

could be termed that which Alberty calls activity-analysis.

Concerning this approach, Alberty (1, pp. 185-8) states:

An analysis of human activity should be
made in order to find out what activities
people perform in the significant areas of
human experience. The activities of adult
life are the specific objectives of the
curriculum. The activities by which students
learn to perform them is the curriculum.

By determining the mathematics needed by adults in non

professional occupations, one will be able to see the

Implications for a mathematics course that should be taken

by pupils who intend to enter similar non-professional

occupations. A course of this nature would aid in making

the pupils of today well adjusted adults of tomorrow.

Purpose of Study

Although there are many lists of mathematics require

ments for various occupations, they are primarily for

engineers, scientists, statisticians, and public accountants

Therefore, the problem Investigated in this study is the

mathematics requirements for non-professional occupations

held by the masses of our people in Oregon. This problem
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was suggested by the State Department of Education which

felt that implications for a functional course in mathe

matics would be of great value. There was also a felt need

for Information leading to the amount of mathematics to be

required of the average pupil. The state department has

set this up as one of the most pressing problems in mathe

matical education In Oregon today*

The purposes of this study might be summarized as

f0II0W8:

1. To determine the mathematics required for

different non-professional occupations accord

ing to the employer and the employee.

2. To determine the number of years of required

mathematics.

3. To determine whether or not deficiency in mathe

matics is a common cause for discharge.

4. To determine whether or not deficiency in mathe

matics is a common cause preventing promotion.

5. To determine the phases of mathematics considered

of greatest value on the Job according to the

employer and the employee.

6. To determine the supplementary phases of mathematics

considered of greatest value on the Job and per

sonally according to the employer and the employee.

7. To determine how much mathematics employees

completed while in school.
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Location of Study

This study was conducted in Oregon during April and

May, 1949. The business establishments and occupations

studied were selected from various towns in the Willamette

Valley and metropolitan areas. The places visited were

located in communities that varied greatly in size. Some

were located in large industrial centers while others were

in rural areas.

Subjects Employed in Study

Pupils can be classified in three categories according

to their mathematical needs: those who wish to enter

specialized groups, the ordinary citizen, and those who

desire to teach mathematics. (41, pp. 75-6). For pupils

in the first and last categories, courses of study have

been prepared; most of our teaching is being done for these

groups. This study, however, deals with the middle category,

the ordinary citizen.

In this study, a search has been made for the mathe

matics requirements of occupations that are most predomi

nant as well as those in which specialized college training

is not deemed necessary. This objective was quite well

realized by interviewing personnel managers or general

managers (depending upon the size of the establishment)

of businesses in Oregon and by interviewing the employees

working in these establishments. Each person was requested
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to fill out a questionnaire which in almost all cases was

done with willingness and enthusiasm. There were two

questionnaires used in making this study. One was designed

for the employer and the other for the employee. The

questionnaires were personally distributed with the feeling

that in this manner more sincere and accurate replies would

be given. The results of the interviews and the question

naires will be discussed in CHAPTER III. A sample of each

of the questionnaires is in the APPENDIX.

Table I shows the five general classifications and the

number of employers and employees interviewed in each.

Table I

Classifications and Number of Persons in Each

Classifications no. of employers no. of employees

58

47

56

59

46

The industries included lumber and paper mills, woolen

mills, and a factory for making aircraft parts. The retail

stores included large, medium, and small stores, engaged

in selling all types of merchandise. The agriculture group

included canneries that preserve food, as well as the farms

Industries 9

Retail stores 9

Agriculture 10

Domestic service 9

Miscellaneous 8
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that produce them. The domestic service group was obtained

from hotels, restaurants, and laundries. The miscellaneous

group included a construction company, advertising agencies,

beauty shops, and telephone and telegraph company.

The employers filled out the questionnaires in regard

to different types of persons employed; as for example,

supervisors, office personnel, and laborers. They stipu

lated the mathematical requirements of each group. The

employees merely filled out a questionnaire stating their

own needs and requirements. These questionnaires were

designed keeping the objective of the study in mind.

Limitations of Study

That questionnaires were distributed to the employers

and the employees in person, thus reducing the total number

distributed, was among the limiting factors in this study.

This method was used in preference to mailing the question

naires, because it insured a one hundred per cent return

which was of decided value to the study. Since not all

industries and businesses in Oregon could be reached, it

became a difficult task to determine those industries and

businesses which would be representative of Oregon. A

greater number of contacts would naturally have given more

valuable information. Traveling great distances in order

to visit the various places was another limiting factor.

Interviews had to be held during office hours; and In some
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instances, it was necessary to return at a time when

personnel managers were in or were not so busy. These

Interviews were also limited in length so that all could

be contacted during the limited time available for this

purpose. One was also limited by the fact that firms are

not as ready to give information to a student as they

might be to give it to persons in some authoritative

position. Although accuracy was stressed in the filling

out of these questionnaires, the results indicated that

the amount of mathematics had by each individual was a

determing factor in the individual's opinion of the value

of mathematics. Another factor to be considered is that

most of these people have been out of school for a long

time; and as they considered the questions, they may have

laid greater or less emphasis than actually existed on the

mathematics courses they had taken. Most of them were

rather certain as to the obvious mathematical facts for

which they had a need, but many did not readily realize

the many incidental phases of mathematics they use each

day. In this way, they did not clearly define the value

of each phase.
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CHAPTER II

GROWTH AND DEVELOPMENT

Historical Background

Mathematics is a many-sided science. In order to

fully realize this, it is necessary that we look briefly

at the various steps by which men, down through the ages,

have come into possession of a vast amount of mathematical

knowledge. Mathematicians are proud of the fact that few

things done in the field of mathematics have proved to be

useless. Persons in other fields often smile at the

childish efforts of those who have gone before them:

for example, the chemists of today view the alchemists.

However, modern mathematicians find that the arithmetic

used by the Hindoos and the geometry of the Greeks have

lost little of their usefulness and are of as much value

today as modern research in the field. Although growth

has been slow in some periods of history, mathematics has

been mainly a progressive science. In looking at the

history of mathematics, we are warned against hasty con

clusions and also learn how many seemingly distinct

branches have been discovered to possess unexpected

connecting links. (9, pp. 1-3). The history of mathe

matics can be of value in pointing out that mathematics

is a living science in which steady progress is made.
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Cajori (9, p. 4) states:

The history of mathematics Is important
also as a valuable contribution to the history
of civilisation. Human progress is closely
identified with scientific thought. Mathe
matical and physical researches are a reliable
record of intellectual progress. The history
of mathematics is one of the large windows
through which the philosophic eye looks into
past ages and traces the line of intellectual
development•

Long before writing was invented, primitive man had

devised a method of counting. A concept of numbers slowly

grew in the minds of men until today it is a fact that is

taken for granted. John Dewey (25, pp. 5-36) attributes

the entire existence of number to the fact that things of

this world are limited. For this reason we are very often

prone to Inquire about the quantity of existing things.

Thus in order that our minds might be set at ease and our

questions answered, we have employed the use of numbers.

We are all familiar with the fact that any word or figure

acquires meaning by being connected with some real thing,

event, quality, or relation. This connection may be

direct or indirect, but nevertheless it is there; and so

it is that numbers gain meanings. The next logical step

after the concept of numbers was the notation of numbers

for which we must credit the Babylonians. The characters

they used grew out of pictures that at first were used to

represent the various numbers. For example, the character

< stood for 10. Cajori (9, p. 5) states: "Grotefend
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believes the character for 10 originally to have been the

picture of two hands, as held in prayer, the palms being

pressed together, the fingers close to each other, but the

thumbs thrust out."

Man has always had certain essential material needs.

(24, p. 27). Two of the most important ones are to

satisfy hie appetite and to secure protection from the

elements. Primitive man began to look for ways of improv

ing his chances of survival by making use of objects and

forces about him. He proceeded to make instruments with

which he could obtain food as well as build a shelter for

himself and family. With the advancement of civilization,

men invented more and more of these simple instruments as

their practical need arose. In so doing they unconsciously

laid the foundation for mathematics. The Egyptians accumu

lated a great deal of this practical, empirically dis

covered knowledge. This knowledge was, however, based

on experiment and testing alone; and not on logical reason

ing. The reasons that lay beyond such knowledge were left

to the Greeks to discover. From the Greeks we received

the deductive form of pure reasoning in the form of

geometry. (24, p. 34).

Algebra, as we know it today, was worked out by the

Greeks through the medium of geometry. All problems were

at first written out in prose and were long and detailed.
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The Egyptians introduced the use of the word "hau" which

was used for any unknown quantity in a problem.

(24, p. 65). This, of course, is the basis of all

algebra. As time progressed symbols were used to repre

sent words. We now use X in place of "hau" or the unknown

quantity. The value of algebra has been proved by its

great saving of time.

Trigonometry when linked with algebra goes back to

the eighteenth century. However, if we consider its

actual meaning, "triangle measurement"; it can be traced

back to the time of the mathematician-astronomers and the

beginnings of geometry or to the Egyptians over 4000 years

ago. (24, p. 108). It is evident that each one overlaps

the other. Therefore, it is next to impossible to

specialize in any one phase of mathematics; for to become

efficient in one is to be reasonably well-versed in the

others. This is especially evident in modern mathematios

where the generalising tendency is one of ite outstanding

characteristics. Cajori (9, p. 293) states: "In mathe

matics, as in all true sciences, no subject is considered

in itself alone, but always as related to, or an out

growth of, other things."

Mathematics is a very old science and among the

subjects that were first introduced into the secondary

school system of the United States. When the school
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system was founded in America, very few subjects had a

sufficiently well organized body of material that could

be used for effective teaching. Since mathematioe was

among the few subjectB with comparatively well organized

material, it was included in the curriculum. (26, p. 6).

For a long time our secondary school systems were for

only a very select group. Their main object was to pre

pare the minority of young people for entrance into the

colleges in which they could pursue studies leading into

some well established profession. This small group that

was being educated came from the upper and some middle

class homes and was of comparatively high intellectual

capacity and ability. This maintaining of the secondary

schools for a select few continued as late as 1890.

(16, p. 713). During this period, mathematics was taught

as a college preparatory subject.

It was included in the curriculum as a college

requirement mainly because it was believed to possess

both disciplinary and transfer value. It was strongly

believed that the study and mastery of mathematics would

discipline the mind, and this discipline would in turn

transfer to other studies and activities. The old theory

of formal discipline insisted that in order to prepare

for success in later life, one should study "solid"

subjects that demanded much mental exercise. Study was
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for the sake of mental discipline rather than the utili

tarian value of subject matter.

It has been said that mathematics was first taught

in the schools because of its value in transfer, in

disciplining the mind, and In preparing youth for college.

Teachers ardently have clung to these traditional values

of mathematics and have been reluctant to change their

point of view. However, social changes and demands have

forced a gradual transition from these traditional values

to more functional values of mathematics.

The first purposes for teaching mathematics have been

broken down to such a degree that they no longer are the

most important reasons for teaching it. As the ideal of

equal educational opportunity has progressed and as more

and more young people have entered the secondary schools -

and not all with the purpose of going on to college - it

became necessary to alter the curriculum from time to time

to meet the needs of the many different Individuals. The

secondary or high school was forced to lose its strictly

academic character by the changing demands of society. As

the high school population increased and the traditional

mathematics courses were still required, many pupils failed

in them. Many administrators began to lose confidence in

mathematics as it was being taught; and, therefore, made

these courses elective. Most of the pupils were only too



15

happy to avail themselves of the opportunity to omit mathe

matics from their program. That interest declined in the

mathematics courses offered in high school Is shown by the

figures in Table II from a report of the Committee on the

Function of Mathematics in General Education (13, p. 10).

This table indicates the decline in the per cent enrolled

in the various mathematics courses from 1928 to 1934.

Table II

The Number of Pupils in Secondary Schools and the Per Cent
Registered in Certain Mathematics Courses for

the United States in 1928 and 1934

No. of %Registered %Registered %Registered
Pupils in in in in

Years Sec. Sch. Gen. Math. Elem. Alg. Plane Geoni.

1928 2,897,000 5.4 27 18

1934 5,402,000 2.4 19 12

With mathematics courses becoming elective, the only

persons forced into taking these courses were those who

wished to go on to college and must meet those require

ments. The Committee on the Function of Mathematics in

General Education (13, p. 11) states:

Eventually colleges were pressed to admit
students who had not taken these courses. As
more and more colleges have yielded, even this
compulsion upon secondary-school students to
elect algebra and geometry is losing its force.
As a result, the education of a large portion
of the high-school population involves no more
than incidental experience with mathematics.
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Consequently mathematics can no longer be taught only as a

necessary subject for entrance into college. In the Second

Report of the Commission on Post War Plans (11, p. 195), it

states:

The high school needs to come to gripe
with its dual responsibility, (1) to provide
sound mathematical training for our future
leaders of science, mathematics, and other
learned fields, and (2) to insure mathematical
competence for the ordinary affairs of life
to the extent that this can be done for all
citizens as a part of a general education
appropriate for the major fraction of the
high school population.

The theory of transfer has also lost its impetus.

Most psychologists agree that some transfer may take

place, but the degree in which this happens varies greatly.

Edward L. Thorndike's (23, p. 29) theory proposes: "That

transfer depends upon the presence of identical elements

in the original learning and in the new learning which

it facilitates." He agrees that there are times when one

activity is learned more easily because another activity

has previously been learned; however, he contends that

this is due to overlap. According to Thorndike (23, p. 30)

it might also be said: "Intelligence as measured by tests

may be thought of as to some extent a measure of the trans

fer capacity of an individual." The gestalt (23, p. 205)

concept advocates: "A pattern of dynamic relationships

discovered or understood in one situation may be applicable

to another." Other psychologists go along similar lines.
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Kurt Lewin agrees with Thorndike in stressing Intelligence

as a factor. Edwin R. Guthrie agrees in part with

Thorndike; but, on the other hand, he believes that to

acquire the desired behavior in a new situation, practice

must be employed. (23, p. 71).

Today in order to have transfer take place, we must

teach with this purpose in mind. All mathematical think

ing is of the type of thought process used in other human

affairs. In daily life as well as in mathematical study,

clearness and exactness of thinking are necessary. It is

essential for anyone starting a business to have in mind

a clear and concise idea of the purposes and the existing

conditions. Therefore, he follows the same train of

thought as a pupil who, in geometry, must recognize the

hypothesis and the conclusion. Mathematics is also of

value in the building of character - disciplining the mind

of the child so that he will know how to live a worth

while life. To Instill good character into children, it

is necessary to do more than teach them in mere words how

they should live. They must learn by doing. Thus, through

mathematical training, orderly habits may be formed as well

as respect for truthfulness and honesty. Adolescent years

are years of uncertainty. According to Smith (37, p. 25):

"The fact that the child finds a positive truth, an immuta

ble law, at the time in his development when he is natu

rally filled with doubt, with the desire to investigate,
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and with the feeling that he must put away childish things,

has a value difficult properly to appreciate." Mathematics

has, too, its general cultural value. Schultze (35, p. 28)

states: "A person unfamiliar with the elements of mathe

matics cannot fully comprehend the simplest facts of

astronomy, he is not able to read and to grasp the accounts

of the wonderful discoveries and inventions of our time."

Consequently, the modern concepts of mathematics have

changed greatly from those in earlier years. First of all

we must select the content of the courses in mathematics

with great care. According to Breslich (4, p. 174):

"Claims that the content of the mathematical courses has

been poorly selected have been verified by investigators

who have prepared statistics which make it appear that the

system is lacking In purpose, is unreal to the pupils, and

remote from the world they live in." Mathematicians and

educators today are convinced that, divested of a great

deal of its conventional content and formal organization,

mathematics, as an instrument of analysis and a mode of

thought, has an indispensable function in general educa

tion. The Committee on the Function of Mathematics in

General Education (13, p. 20) set up categories in which

the needs of our curriculum lie. They are: (1) personal

living, (2) immediate personal social relationships,

(3) social-civic relationships, and (4) economic
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relationships. In the first category, it is believed that

as the adolescent interacts with hie environment he will

build unique characteristics that give him individuality.

In the second category, it is deemed necessary that an

adolescent be given some standards that can be used in

determining proper conduct in all such relationships.

An adolescent Is in need of responsible participation in

social activities as well as becoming aware of the social

Implications of his own actions in social-civic relation

ships. In the last category, It is necessary that the

adolescent be able to make wise selections and be a good

citizen in helping gain a solution to basic economic

problems.

The major problem of the school in the twentieth

century according to Edwards and others (16, p. 717) has

been and still is: "...to select from the expanding

volume of knowledge those elements that are essential

for the education of all." Mathematics has a very

definite functional value in this type of curriculum.

In order to keep up with the rapidly changing industrial,

social, and political life of our nation, courses in

mathematics have been forced to change. They have changed

so that modern youth may take advantage of the opportu

nities afforded him for developing the higher mental

processes. These processes are developed by generalizing
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relations and then applying these generalizations. The

Committee on the Funotion of Mathematics in General

Education (13, p. 242) states: "Much of mathematical

progress has been a direct response to the immediate

practical needs of the everyday life of the community.•

Mathematics has a destinctive function in a functional

curricula. According to Butler and Wren (8, p. 47):

Mathematical techniques afford a most
effective means of investigating, tabulating,
classifying, and interpreting natural and
social phenomena; mathematical concepts and
symbolism provide a rhetoric of concise
expression which is elegant in its simplicity
and exactness; and mathematical subject
matter sets a pattern for logical precision
and objective evaluation.

In this century, at least a start has been made to

make mathematics more meaningful and in keeping with the

changing conditions. It is necessary that changes be

made to fulfill the needs and desires of the people of

our society. The Committee on the Function of Mathematics

in General Education (13, p. 18) states: "Education can

not neglect the quests and urges of the individual since

they determine the situations that he seeks and avoids,

and profoundly affect what he learns."

In a report by the National Committee on Mathematical

Requirements written in 1923, we find mention made of

changing the curriculum from the old established sequential

mathematics courses to something more flexible and
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practical. This committee (28, p. 10) set up as a basis

for its consideration the following:

The primary purposes of the teaching
of mathematics should be to develop those
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 civilization in its
various aspects, and to develop those
habits of thought and of action which will
make these powers effective in the life of
the individual.

The committee felt that the emphasis should not be placed

on the mere acquisition of skill in manipulation, but

rather on the ability to grasp and to utilize ideas,

processes, and principles in the solution of concrete

problems. It is especially important that the courses

taught in the junior high school be chosen with care.

According to the afore mentioned report (28, p. 14):

"...the course for these three years should be planned

as a unit with the purpose of giving each pupil the most

valuable mathematical training he is capable of receiving

in those years, with little reference to courses which

he may or may not take in succeeding years." It was also

suggested that schools with special needs add electives

to their programs. These electives would include:

mathematics of investment, shop mathematics, surveying

and navigation, and descriptive or projective geometry.

Thus our educational system progressed. Each attempt
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enabled us to be one step closer to the realization of

education for all. An attempt has been made to gradually

drop the useless material taught In mathematics and to

replace it with material of more valuable content. In

this manner, pupils are more and more acquiring the

mathematics that the well educated man should know and

is able to use, not the technical type formerly given.

It became obvious that social utility should guide the

selection of content but not dominate this selection.

(21, p. 200). The growth of the pupil's mind must be

considered. In the process of elimination of useless

material, we must be sure not to lessen the emphasis

on the fundamental operations on numbers. These opera

tions are used more than anything else learned in school

with the exception of reading and writing. In the grades,

it is essential that a clear understanding and efficient

use of the fundamental skills be taught. These should

include addition, subtraction, multiplication, and

division on integers, common fractions, and decimals.

Courses which fall to provide sufficient material for

drill on these operations and do not emphasize them are

deficient. In order to develop understanding and proper

use of these operations, we must teach the pupil to cope

with special applications as they arise in his experiences.

By emphasizing these fundamental skills and their
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applications, many failures in mathematics could be

averted. In more recent years, many experiments have been

tried in this field and many new ideas have been placed in

our school systems.

In order to provide the valuable and needed mathe

matics courses for all, the double-track plan has been

put into operation. In this system, two distinct avenues

are opened to the pupil. On the one hand, they may follow

the regular sequential courses that we have offered in

mathematics for years. On the other hand, courses in

practical or applied mathematics are offered. The

sequential courses are set up for the bright and highly

intelligent students or, we might say, for the specialist

in some mathematical field. (40, p. 454). The practical

courses are set up for the growing mass of high school

students. According to Harl Douglass (15, p. 425), these

courses give them: "...the mathematical information,

skills and attitudes necessary to meet problems of every

day life in home, business, recreation, vocation, citizen

ship and health..." This has been an outgrowth of the

fact that many of our high school graduates have been

criticized for not having mastered even the fundamentals

In arithmetic. The sequential courses were fine for those

who wished to pursue farther the study of mathematics, and

even those students could have profited by a more practical
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application of their studies. Harl Douglass pointed out

that in this double-track plan we carefully should con

sider types of outcome other than mere calculation. He

(15, p. 426) states:

We should give considerable attention
to types of outcomes involving such as (a)
ability to read carefully and think logically
about mathematical problems, (b) certain
attitudes and habits of mind such as critical
attitude relative to proof, habits of think
ing about cause and effect and other inter
relationships, (c) importance of developing
a wholesome attitude toward mathematics and of
avoiding an unhealthy attitude towards it or
toward the school as a result of unfortunate
experiences in mathematics classes.

Some school systems, such as Los Angeles City Schools, have

a program in mathematics made so flexible that it might be

called a multiple-track plan. (10, p. 48). There is, to

be sure, much opposition to the double-track plan. Gager

(19, p. 296) insists that: "...the two-track plan ie

nothing more than one main track with some spurs..."

A segregation of the highly intellectual pupils from

those of average mentality has been brought about by

this plan. The misconceived idea that the general mathe

matics courses are for those who are unable to master

sequential mathematics has developed. It would be better

if, as Price (29, p. 447) states: "...we (must) remove

the halo from algebra and the stigma from general mathe

matics." We must not imply that the one group is below

average Intelligence. It is wise to run the classes
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parallel so that anyone wishing to change to the other

course may easily do so. (17, p. 10). If the value of

the practical mathematics courses was brought out, many

who are now in sequential courses would, no doubt, wish

to take advantage of some of the other courses. However,

even some of these practical courses teach much that la

very seldom used. While the double-track plan has been

a step in the right direction, it also has many drawbacks

and much room for Improvement.

In order to put such functional plans Into operation

the mathematics teachers have been provided with many

functional teaching aids. Possibly among the best is

the U. S. Treasury School Savings Program. (2, p. 207).

This can fulfill a twofold purpose; aid to one's country

as well as gaining mathematical skill in a practical

application. In a community where a new athletic field

was to be laid out, the mathematics teacher used it as a

project for his trigonometry and Intermediate algebra

classes, having the pupils do the necessary surveying

and figuring. Out of this developed a unit involving

the local airport. Dahlll (14, p. 364) states:

The practical applications of mathematics
in these units were many and diversified.

1. Spatial relationships in picturing
the finished Job and methods of
attaining it.

2. The use of plus and minus numbers
in recording elevations as above
or below fixed base line.
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3. Estimation of quantities.
4. Accurate calculation of quantities.

a. Area

b. Volume

5. Use of coordinates.

6. Use of slide rule.
7. Use of logarithms.
8. Relationship between dollars avail

able and quantities of materials
required.

Through proper training in the use of functional teaching

devices, mathematics teachers can make their subject more

vital. In order to make mathematics a living subject, a

subject in this world not out of It, it is also necessary

that problems be presented as they occur in life and then

find the mathematics to solve them. (32, p. 81). Text

books offer only suggestions to teachers; it is dependent

upon the teacher to use these to the best advantage in her

class. (5, p. 65). Mathematics must also be correlated

with other ooursee by the use of supplementary references

and topics. Fehr (18, p. 6) suggests that this should be

done by developing the ability to think clearly, knowledge

of fundamental skills, desirable attitudes, and interests

and appreciations of the arts.

In attempting to present mathematics to the pupils

on a functional basis we must realize the faults In the

program as it is set up at the present time. One main

problem is that many mathematical problems are presented

to the pupils while they are still too young to understand

them and before they have experienced these problems in
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their own lives. (7, p. 58). Without experiencing these

problems, they are of little or no meaning to the individual

pupil. It is necessary in our mathematics courses to

introduce topics dealing with social problems at the proper

grade level and then continue their study on through high

school so as to become as meaningful as possible. Because

many fundamental steps in mathematics were taught early

and then not stressed again, the army found that it was

necessary to give remedial instruction. In discovering

the minimum army needs two points were especially empha

sized. We should teach using practical situations and

also try to develop the ability to estimate and approxi

mate. (39, pp. 251-262). We must attempt to afford our

pupils understanding as well as experience in application.

(20, p. 517). Mathematics must be applied to the practical

needs of the students so as to enable the student to be

self-supporting and socially adjusted. These needs must

be considered on an individual basis. The teacher should

measure results in the light of their total contribution

to the etudent's personality development in order to do

effective teaching. Moser and others (27, p. 317) state:

"Meaning arithmetic demands that arithmetic be intelli

gible, sensible, and useful to the learner rather than

mechanical." The following quotations show the sentiment

of three persons on the subject of making mathematics
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valuable to the pupil. According to Brueckner (6, p. 371):

"Attainment of the objectives of Instruction in mathe

matics is possible only if meaning, the fact that the

pupils see sense and utility in what they learn, is made

the central consideration at all stages." According to

Hawkins (22, p. 569): "The pupil who understands what

he is doing and who is succeeding in his work is much

more willing to accept the teacher's statement that a

given topic will be useful to him later. " According to

Betz (3, p. 201): "And so, we may safely assert that the

second component of functional competence in mathematics

is a proper emphasis on the significant interrelations

between mathematical theory and its many-sided applica

tions. "

Although much has been done to have mathematics

courses planned for all pupils in meeting the changing

demands, there is still much to be desired. This fact

is borne out by statistics gathered in Oregon. Table III

(30;a,p.55;b,p.72;c,p.89;d,p.43;c,p.58) on the following

page shows a comparison of registration in high school

mathematics courses for the years 1931-32, 1935-36,

1939-40, and 1943-44 with the year 1947-48 In Oregon.

The only Increase shown on this table in 1947-48 is in

general mathematics. This increase Is, however, very

slight indicating that even though general mathematics



Table III

A Comparison of the Number of Pupils Registered in
Various Mathematics Courses in Oregon

1931-32 1935-36 1939-40 1943-44 1947-48
Subject no. % no. % no. % no. % no. $

Higher
Arithmetic 1,967 3.78 875 1.49

Commercial

Arithmetic 3,286 5.63 1,556 2.48 440 .81 419 .65

General

Mathematics.... 1,076 2.05 3,516 6.02 8,544 13.61 11,630 21.27 14,008 21.86

Advanced Sr.
Mathematics.... 876 1.37

Algebra 1 6,906 13.21 11,342 19.43 8,243 13.13 10,188 18.62 9,421 14.70

Algebra II 1,482 2.85 2,119 3.63 1,443 2.30 2,167 3.96 1,528 2.38

Geometry
Plane 4,482 8.55 6,625 11.35 5,133 8.17 3,614 6.61 4,085 6.37

Geometry
Solid 564 1.06 767 1.31 639 1.02 712 1.30 468 .73

Trigonometry 418 '.80 925 1.58 774 1.23 980 1.79 946 1.48

Total enrollment. 52,113 58,806 63,057 54,687 65,416
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may be closer to the needs of the pupils than the other

mathematics courses, it Is a far way from meeting the

needs of the majority of the pupils.

Oregon has realized the problem and has taken some

of these points into consideration in planning the mathe

matics course of study. Oregon has realized that the

stress has been placed on the college preparatory courses

and is attempting to give similar stress to the general

mathematics courses. With this in mind the Oregon course

of study for mathematics (31, p. 4) states:

It is recommended that the ninth grade
General Mathematics be required for all
pupils, that Algebra, Geometry, and Advanced
Mathematics be offered as electives in the
10th, llth, and 12th grades respectively,
and that Advanced Mathematics be offered
as an elective during the same year in
which Socio-Economic Problems Is offered.

It has also been proposed that as early as possible the

pupils be divided into two groups. The one group is to

consist of the majority of pupils who know definitely

that they will not continue their formal education beyond

high school graduation. The other group is to consist of

those who intend to further their education along lines

that require considerable mathematics; those who have a

desire and apptitude for it for its own sake; those who

plan to take other high school courses that require a

knowledge of it; and those who intend to enter vocations

that require advanced high school mathematics.
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The Oregon course of study for mathematics

(31, pp. 7-8) states:

It is the function of the high school
mathematics curriculum to contribute
directly to the growth of individual
pupils in the development of:
A. Essential abilities

1. The ability to use mathematical
procedures in practical life
situations.

2. The disposition and ability to use
reflective thinking in the analysis
and solution of problem situations.

3. The ability to study and learn
effectively.

4. The ability to earn a living for
oneself and his dependents.

5. The ability to function as a dis
criminating consumer.

6. The ability to utilize leisure
through a variety of enjoyable,
worthwhile activities.

7. The ability to cooperate intelli
gently and effectively in the affairs
of a democratic society.

8. The ability to read and understand
materials involving mathematical
concepts and terminology.

9. The ability to express oneself
forcefully, clearly, and correctly
in situations Involving quantitative
relationships.

B. Basic understandings
1. An understanding of the ways in which

the science of mathematics has trans
formed man's modes of thinking and
living.

2. An understanding of quantitative
concepts and relationships.

3. An understanding of the relation
of the social heritage to man's
development.

4. An understanding of the difficulties
which have arisen because man's
progress in the solution of his
social problems has not kept pace
with his progress in solence and
invention.



C. Attitudes and appreciations
1. An attitude or personal responsibility.
2. An attitude of sane optimism concern

ing one's own potentialities to cope
successfully with personal and social
problems.

3. An attitude of thoughtful respect for
duly constituted authority.

4. A desire to be a good workman in one's
chosen field.

5. An attitude of constructive participa
tion and cooperation in the activities
of democratic society.

6. A desire to rely upon orderly methods
of effecting social changes.

7. The attitude of withholding Judgment
until all available evidence is in and
of viewing all situations open mindedly.

8. The attitude of developing working
hypotheses upon the basis of existing
evidence.

9. The willingness to test one's hypotheses
against new evidence and to discard
such hypotheses when new evidence is
discovered which disproves them.

10. An appreciation of the contribution of
mathematics to the fine and practical
arts.

11. An appreciation of the contributions of
applied mathematics to the social heritage.

The ninth grade general mathematics course

(31, Part I, pp. 5-21) includes the following units:

UNIT I MEASUREMENTS IN MODERN LIFE AND IN
THE LONG AGO

UNIT II USING GEOMETRY IN PRACTICAL DRAWING
UNIT III SOME EVERYDAY USES OF MATHEMATICS
UNIT IV HOW PER CENT IS USED IN EVERYDAY LIFE
UNIT V USES OF GRAPHS: HOW TO PICTURE NUMBER

RELATIONS

UNIT VI WISE USE OF MONEY IN HOME AND COMMUNITY
UNIT VII LEARNING TO USE FORMULAS
UNIT VIII LEARNING TO USE EQUATIONS

The course in advanced social mathematics

(31, Part IV, pp. 6-14) Includes the following unite:

32
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AREA I MONEY PROBLEMS IN THE STUDENT'S
IMMEDIATE ENVIRONMENT

UNIT I PLANNING TO EARN AND SPEND MONEY
UNIT II HOME MANAGEMENT
UNIT III TRANSPORTATION AND COMMUNICATION

AREA II THE PROBLEMS TEE STUDENTS WILL FACE AS
FUTURE MEMBERS OF SOCIETY

UNIT I WAGES AND MATHEMATICS COMMON TO
VARIOUS SKILLS

UNIT II OWNING A HOME
UNIT III LIFE INSURANCE AND OTHER INVESTMENTS

This program is a decided step in the right direction.

There are, however, serious drawbacks to it. As in so

many other programs, there is too great a distinction

made between those who take the sequential mathematics

courses and those who do not. Many teachers, as well as

pupils, still believe It is a matter of mental capacity

alone that makes the distinction in groups. Then also,

much of this supposedly practical or functional mathe

matics, when taught directly from the textbook without

an experience - centered program planned around the

text, can be as meaningless as quadratic equations would

be to the same pupils. Many of the hypothioal problems

set up in the books are far from actual situations in

which the child will find himself. The general principles

of the program are fine; but administrators, teachers,

textbook writers, and the pupils must be indoctrinated

with the underlying philosophy behind the program so as

to make it a functional program worth while for the pupils

to take.
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Relationship to Occupational Information

An improved curriculum Is very essential in meeting

the needs of all the pupils. However, an improved curricu

lum, without a proper guidance program, is not the complete

answer. Schult (34, p. 39) states: "The solution to the

problem as I see it is, first* to offer varied mathematics

courses to meet varied needs and Interests, and second, to

do a good Job of guidance." Through a proper guidance

program, pupils can be helped to select courses that will

be beneficial to them. Without this guidance service some

may be found who are taking a formal sequential algebra

oourse that are not fitted for it. On the other hand,

many find in later years that they lack specific mathe

matical training. (33, p. 25). Those who would guide

our pupils in the selection of proper courses must be

sincere In their efforts to do what is best. However,

something more than sincerity is necessary. The would-be

counselor should have a way by which he too can obtain job

experience and training. Many factories are now providing

a short period of practical and useful factory experience

for people in such positions. (38, p. 560). This enables

the counselors to understand more fully some of the

experiences which the pupil will encounter.

It was by 1925 that the leaders in education became

conscious of the fact that from preparing youth for
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college, the goals of the high school had changed to

social-civic competency, healthful living, constructive

use of leisure time, and occupational efficiency.

(16, p. 741). The counselor must be concerned with all

of these goals, but in this study we shall consider only

his task in aiding the pupils to gain occupational

efficiency. In many schools, occupational information

is taught as a unit in the social studies courses by the

teacher in that department. It, nevertheless, remains

the responsibility of the counselor to see that the

teacher is provided with the latest information as well

as assisting in any other way deemed necessary.

It is advisable to set up a file on occupational

information. Numerous Job analyses have been made and

occupational briefs written that will make the file a

valuable one. This type of occupational information

became more widely used by industry and business during

the war years. Large concerns have gone so far as to

hire Job analysts to analyse the Jobs In their particular

work. When workers were scarce, it was not always possible

to adhere to the particular Job specifications. At the

present time, however, as jobs become more scarce, business

men are more particular In their selection of workers.

Rather than hiring someone who falls a little short of

the requirements for the Job, employers are now in a
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position to demand more training than previously was

required. At a time like this, we cannot afford to let

our pupils go through high school missing essentials that

will later keep them from obtaining suitable positions.

Occupational information also is being used more and

more by employment agencies in an attempt to place people

in Jobs for which they are best suited. Shartle (36, p. 4)

states:

Thousands of vocational counselors and
interviewers, trained and untrained, are
making decisions which affect the future
lives of millions. When the information
about jobs which these counselors depend
upon Is incomplete or inaccurate vast
harm can be done to thousands of citizens.

This substantiates the faot that the information in our

files must be accurate and up-to-date. With everyone

else using occupational information to its best advantage,

the schools must step lively to keep pace. According to

Shartle (36, p. 5):

The schools are often criticized by
industry and business for not gearing
educational programs to the actual re
quirements found in Jobs. Students are
also frequently critical of educational
programs in the light of the actual needs
that graduates or school leavers encounter
in trying to secure and hold a job.

It is necessary to train for these requirements in order

to save a great amount of effort and money. Mathematics

is a part of this educational program that must be geared

to meet actual Job requirements.
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The Commission on Post-War Plans, realizing the

situation, wrote a pamphlet, "Guidance Pamphlet in

Mathematics for High School Students." In It, they

pointed out to the students how important mathematics

was to them personally as well as on the Job. In a

brief summary (12, p. 8) concerning the needs of the

skilled and semi-skilled workers, they said:

The mathematics needed by skilled and
semi-skilled workers and by persons in
other occupations described in this section
is pretty much the same as for personal
use. Here also the fundamentals applied
to whole numbers, common fractions, decimals,
and per cents are very important. Accuracy
in trades is perhaps even more Important
than it is in the mathematics for personal
use. You can make mistakes in your personal
affairs without losing your Job.

This last statement should be noted especially. A Job

is necessary to all for their very existence; and we,

therefore, are in no position to be lacking in require

ments. Not only must the proper oourses be taken, but

these courses must also be taught so that the information

gained will be retained. Many teachers complain that the

mathematics supposedly learned by their pupils in previous

classes has not been retained long enough to be used when

necessary in other classes or succeeding mathematics

classes. Bresllch (4, p. 171) states:

To the foregoing criticisms may be added
those of the business men who claim that high-
school graduates are not sufficiently grounded
in the fundamentals of arithmetic used in
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ordinary business transactions, and of the
men in the Industries who find them lacking
in the mathematics necessary for success in
industry.

An essential factor that must be known in order to

carry out proper occupational guidance is the specific

mathematics requirements for the different occupations.

This study has endeavored to find out these requirements

in selected occupations in Oregon. This is one of the

first steps that must be taken to put into effect

occupational efficiency in regard to mathematical

requirements.

It is necessary, in order to effect a workable

solution to the problem, to offer mathematics courses

varied to meet the individual needs of the pupils and

aleo to do a very good job of occupational guidance.

In this way, the pupils in our schools today will become

well-adjusted adults tomorrow.
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CHAPTER III

THE STUDY

The information gathered for this study was obtained

in two ways by personal interviews with employers and

employees in key industries and business establishments

in Oregon, and by questionnaires filled out by these

same persons.

During these personal interviews with the employers,

five important points concerning the teaching of mathe

matics were brought out. The first point made was that

much of our mathematics is not taught at the proper age

level. The employers of retail stores strongly emphasized

this point, however other employers expressed the same

point of view. They felt that the maturation of the pupil

should be considered more carefully when determining the

levels at which the different phases of mathematics are

taught. Many phases are taught before the child has any

opportunity for experiences that involve these phases, and

thus they are meaningless and of little help in later life.

The second interesting point made concerning the

subject was that often the knowledge of certain unrequired

facts are what make life and work interesting. This point

was brought out by a personnel manager in a company dealing

in paper - all sizes and shapes. He said that while

geometry was not a requirement for any of their employees,
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a knowledge of it helped make the work more interesting.

Monotonous, tedious tasks become enjoyable. Pieces and

pads of paper become rectangles, squares, and cubes -

some larger and some smaller. He felt that if people

could be shown the interesting side rather than the

difficult, monotonous side of mathematics, a great deal

would have been accomplished; and the ordinary citizen

would never be lacking in the necessary mathematics.

A third point was brought out by restaurant owners

and hotel managers when they expressed a desire for speed

and accuracy in performing the fundamental operations in

mathematics. They revealed that many embarrassing situa

tions arose because waiters and waitresses made errors in

making out bills. Many of these places must hire someone

to check all such calculations in an effort to avoid as

much difficulty with patrons as possible. While this

point was stressed by those in domestic service, it was

also acknowledged as important by employers in other

groups.

That caution should be used in determining the minimum

amount of mathematics taught to an individual Is the

fourth point as brought out by the employers in the

agriculture group. They used their own business as an

example. Little if any mathematics Is required of the

ordinary laborers in the field of agriculture. However,
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this should not be used as a factor in determining the

amount of mathematics being offered pupils because most

of these workers are only seasonal and in reality occupy

most of their time with some other tasks - some attend

school, others keep house, and still others are just

traveling through the country. The personnel managers

In canneries as well as those on farms feel that the

minimum mathematical education of the average person

should be higher than the mathematics required of the

majority of their employees. The fact was also stressed

that while some of these Jobs require very little If any

mathematics, pupils should be educated so that if the

opportunity arises, they might be promoted to a better

position.

The fifth point which was stressed by most of the

employers was the socio-economic need for mathematics.

While a Job is necessary in order to receive wages with

which to buy the necessary things of life, it is also

necessary that people know how to manage these wages to

their best advantage. These people who are the citizens

of our country must participate in its affairs. To

contribute wisely to one's community and country, it is

necessary to interpret statistics properly so as to be

able to apply them to the particular locality of interest.

The employers realized that to be able to get along at
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home and in the community is as vital as getting along on

the job. But then that is one of the main objectives of

education - to develop individuals that are well adjusted

to life. To accomplish this goal Is not an easy matter,

and is one that is much more easily written about than

carried out. It entails the cooperation of every depart

ment in the school. Mathematics is one of the departments

which needs to cooperate. Mathematics can be cooperative

and be made vital if, only, we teach the necessary factors

as well as their functions. With mathematics made vital

and useful, it can easily do Its share towards attaining

the goals of education.

The employees also had varied points of view. For

one thing they pointed out the time-saving advantage in

mathematics. They stressed the fact that even though some

tasks could be performed without mathematical knowledge,

this knowledge would make their tasks easier and quicker

to accomplish. Many a task was made simple by a few mathe

matical facts.

It was brought out by the employees that some facts

that are taken for granted are really an outgrowth of

mathematical training. People seldom realize that it is

their mathematical training that enables them to speak of

things in terms of quantities. When buying food and

supplies, people also do not take time to consider the
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jnathematical training necessary to enable them to figure

quickly how much they can afford or need. There are

numerous other everyday occurrences that employ

mathematical knowledge of some degree; and, yet, very

few stop to realize this. They merely use the handy

tool that has been provided them without ever giving

it due credit.

Last of all, the employees urged that the real, true

value of mathematics be explained more clearly to pupils

and that teachers keep this value in mind when teaching.

There are many tools or conveniences that have been pro

vided for us in this modern world; such as, power-mowers,

automatic eashers, dryers, comfortable automobiles, and

many others. Everyone would be happy to possess these

convenient tools if they were offered at a reasonable

price. In fact, most people are willing to work hard

and sacrifice a great deal for them. However, there is

a tool that is of very practical value to all who posses

It which can be obtained with a minimum of expenditures

if only people can be made to realize its value. Mathe

matics is precisely this type of tool, and it is up to

mathematics teachers to see that its offerings are of such

nature that its usefulness is easily and clearly seen.

These interviews brought out many points of view by

both employers and employees. It is imperative that in
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considering a mathematics program that will meet the needs

of the average citizen, these opinions be considered.

Pertinent information was also obtained from the

questionnaires that were answered by forty-five employers

and two hundred and sixty-six employees. These question

naires were taken out personally to insure more and

accurate returns. They were taken to about nine employers

in each of five groups and to approximately fifty employees

in each of these groups. Table IV shows the number of

persons contacted in each group as well as the categories

into which they were placed. The tables that follow In

Part I and Part II are all made referring to the groupings

and numbers given in Table IV. A questionnaire was made

out for the employers that were to be contacted. This

questionnaire contained questions inquiring as to the

courses in mathematics they require of their employees,

the grade level to which they would recommend mathematics

to be required, common causes for discharge, and defi

ciencies preventing promotion. The employer was also

asked to check the regular and supplementary phases of

mathematics which would be of value to his employees on

the job. Then, last of all, they were asked to check the

supplementary phases of mathematics that they felt were

of value to them personally. The results of these

questionnaires appear in Part I of this chapter.



Table IV

The Number of Employers and Employees Interviewed in the Five Groups

Group 1 Industries

Group 2 Retail Stores...

Group 3 Agriculture

Group 4 Domestic Service

Group 5 Miscellaneous...

Advertising Co.
Baking Co.
Beauty Salons
Construction Co.
Fish Co.
Telephone & Telegraph

Total...

Employers

9

9

10

9

8

45

Employees
Supervisors Office Laborers Total

9

8

5

10

8

38

13

9

15

10

11

58

36 58

30 47

36 56

39 59

29 46

170 266
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Another questionnaire was made out to be distributed to

the employees. They were asked to check the mathematics

courses they had completed while In school as well as

those they felt were necessary for their present job.

Then, they were requested to determine the value of the

regular and supplementary phases of mathematics to them

on the job. They were also asked to determine the value

of the supplementary phases to themselves personally.

The results of these questionnaires appear in Part II

of this chapter.
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Part I Employers• Report

The tables in Part I show the results as obtained

from the questionnaires filled out by the employers.

Each employer was requested to check the mathematics

courses he would require of his employees for their various

Jobs. Table V shows the requirements that the employers

in each of the five groups deemed necessary for their

supervisors, office personnel, and laborers. The totals

for each type of employee are given in per cent. Ninety-

one per cent of the employers believed that fundamental

skills in mathematics should be required of supervisors.

For the office personnel there were ninety-three per cent

who considered fundamental skills necessary. The few per

cent that did not indicate fundamental skills as a require

ment were from the agriculture group. Only the laborers

in retail stores were required by all employers to know

the fundamental skills. In regard to decimals, fractions,

and per cent, they are mostly required by the office

personnel. Twelve per cent less employers considered it

necessary for supervisors, and thirty-nine per cent less

listed it as a requirement for laborers. Considering the

high school courses, the table shows that those in

Industries and retail stores have the highest require

ments - the supervisors being required to have the most.



Table V

Mathematics Required In the Various Occupational Areas
as Indicated by Employers

Supervisors
in groups

Subject 12 3 4 5

Addition, subtraction,
multiplication,
& division 8 9 7 9 8

Decimals, fractions,
& per cent 8 9 6 3 6

9th grade general
mathematics 5 7 1 0 1

1 year of algebra 1 4 0 0 1

2 years of algebra....1 3 0 0 0

Plane geometry 1 110 0

Solid geometry 0 0 0 0 0

Trigonometry 1 0 0 0 0

Office Personnel
Total in groups Total
in $ 1 2 3 4 5 in #

91 8 9 8 9 8 93

72 9 8 8 7 6 84

31 5 4 2 3 2 36

13 0 1 1 0 1 7

9 1 0 0 0 0 2

7 0 0 0 0 0 0

0 0 0 0 0 0 0

2 0 0 0 0 0 0

Laborers
in groups Total
2 3 4 5 in %

4 9 4 6 7 67

2 9 4 14 45

15 0 0 1 16

10 0 0 1 4

10 0 0 0 2

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

00
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Solid geometry is not a requirement for any of these non

professional groups. The totals indicate a logical

pattern. As the courses reach a higher level, the per

cent requiring them declines.

Table VI Indicates the level of required mathematics

recommended by the employers of each of the five groups.

Table VI

Level of Required Mathematics
Recommended by Employers

in Groups

Grade Level 1 2 3 4 5 Total in %

7th 0 0 0 0 0 0

8th 0 0 2 0 2 9

9th 0 2 2 1 2 16

10th 2 3 1 2 0 18

11th 4 0 2 0 1 16

12th 3 4 3 6 3 42

The total recommendations are given in per cent.

Here must be noted that forty-two per cent of the employers

recommended mathematics through the twelfth grade. Sixteen

per cent recommended eleventh grade, eighteen per cent

tenth grade, and sixteen per cent ninth grade. The table

shows that mathematics through only the seventh and eighth

grades is insufficient. Those in industries Indicated
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only the very highest grade levels. The high percentages

recommending the higher levels of mathematics, even though

Table V Indicates that these same persons do not require

them of their employees, shows that mathematical knowledge

has a value. It would Indicate that a functional mathe

matics course be taught in all the grades as well as the

traditional algebra and geometry. These figures are some

what inconsistent with other data from the questionnaires,

and it is the opinion of the writer that most employers

felt that mathematics has some disciplinary value when

taught in the school.

The employers were asked to check the four most

common causes for discharge as well as the four most

common causes preventing promotion. This was done in

order to determine whether or not mathematics was a cause

for discharge or a deficiency preventing promotions. Each

employer, however, rated only those causes that were con

sidered common ones in his firm. If this numbered only

two, he only checked two; but no one checked more than

four. The results obtained to this question are shown

in Table VII. Irresponsibility rates as the most common

cause for discharge with lack of ambition and initiative

second, and non-cooperation third. Mathematics was listed

by only four per cent as being a cause for discharge, and

only thirteen per cent cited it as a cause preventing
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promotion. Lack of initiative is the main cause prevent

ing promotion with laok of ambition and good Judgment

coming next in line followed by non-cooperation.

Irresponsibility is found to rate much lower in the

latter group because those persons who are irresponsible

are most likely discharged or never considered for

promotion. It is also interesting to see that dishonesty

does not play too great a part In discharge. The different

groups did not appear to centralize their causes for

discharge or lack of promotion. The table shows that

the same causes prevail despite the type of business.



Table VII

A. Most Common Causes for Discharge

Cause Group 1 Group 2 Group 3 Group 4 Group 5 Total

in %

Lack of mathematics.. 0 1 0 0 1 4

4 7 5 5 5 58
Dishonesty 0 3 5 4 2 31
Lack of initiative... 6 6 6 3 7 62

5 7 7 3 6 62
9 6 6 7 5 73

Lack of good judgment; 5 6 1 4 4 45

Cause

B. Most Common Causes Preventing Promotion

Group 1 Group 2 Group 3 Group 4 Group 5

Lack of mathematics.. 1
Non-cooperation 8
Dishonesty 0
Lack of Initiative... 6
Lack of ambition 6
Irresponslbility 5
Lack of good Judgment 8

0

6

1

5

6

5

5

3

3

0

8

4

5

4

0

3

0

6

4

4

6

2

5

3

7

7

3

4

Total
in %

13

56
9

72
60

49

60

oi
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In the opinion of the various employers, Tables VIII,

IX, X, XI, and XII show the regular phases, as well as the

supplementary phases, of mathematics that if stressed,

would be of great value, some value, or no value to the

different types of workers on the Job. Each table repre

sents the results as obtained from one of the five specific

groups of employers.

Table VIII, which shows the results from the employers

In industries, indicates that supervisors need a great deal

of the mathematics listed. Over half of the employers

considered almost all of the regular phases of mathematics

essential. Square root was the only phase that was deemed

of no value. Interpretation of graphs and spatial rela

tions were considered the least valuable of the various

phases listed for supervisors. The employers also indi

cated that most of these phases of mathematics were of

considerable value to the office personnel. Here, also,

square root was of no value as is the general indication

shown by all of the tables. In contrast to the super

visors, less stress was placed on weights and measurement,

spatial relations, ratio and proportion, interpretation of

graphs, and formulas for the office personnel. It also

shows that fundamental skills and weights and measurements

were considered of the greatest value to the laborers.

Spatial relations and fractions were indicated to be of



Table VIII

The Value of the Various Phases of Mathematics as Indicated
by Nine Employers in Industry

Phase

A. Regular Phases
Decimals

Formulas
Fractions

Fundamental skills..

Interpretation
of graphs

Interpretation
of tables

Per cent
Ratio & proportion..
Spatial relations...
Square root
Weights &

measurement
B. Supplementary Phases

Banking procedures..
Budgets
Consumer buying
Installment buying..
Insurance

Investments

Loans & security....
Taxation

Supervisors
great some no
value value value

9 0 0
6 2 1
9 0 0

9 0 0

4 4 1

5 4 0
5 3 0

5 3 1
4 2 3

1 0 8

7 2 0

0 2 7
4 3 2
0 3 6

0 2 7

1 4 4

0 1 8

0 1 8

1 0 8

Office Personnel
great some no
value value value

9 0 0
4 1 4

8 0 1
9 0 0

2 5 2

5 4 0
7 2 0

3 6 0

1 3 5

0 1 8

3 6 0

4 4 1
4 3 2
2 5 2
1 3 5

5 4 0

2 3 4

2 2 5

5 3 1

Laborers
great some no
value value value

3 1 5

1 1 7

3 2 4

8 0 1

0 2 7

2 1 6
2 1 6
1 2 6
3 3 3
1 0 8

6 1 2

0 0 9
0 2 7
0 1 8
0 1 8

0 1 8

0 1 8

0 1 8

1 0 8
Ol
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some value to the laborers. Under supplementary phases,

Table VTII shows that the office personnel will find these

phases of most value on the Job. Installment buying and

loans and security are of the least importance to them.

For the supervisors, budgets and insurance are considered

most valuable by their employers. The laborers will find

these supplementary phases of mathematics of very little

value to them on the Job.

Table IX indicates similar trends for the employees

in retail stores. The greatest contrast is seen in the

value of formulas. They are of great value to the super

visors in industries, but of very little value to super

visors in retail stores. Interpretation of graphs and

tables as well as ratio and proportion are more valuable

to the supervisor in industry than in a retail store. The

employers in both industries and retail stores Indicated

similar value for the different phases of mathematics In

regard to their office personnel. Table IX shows that the

laborers in retail stores need more mathematics such as

decimals, fractions, and per cent, than do the laborers

in industries. Regarding the supplementary phases of

mathematics the employers of retail stores Indicated that

they were of great value to their office personnel, of

average value to their supervisors, and of some value to

their laborers. This shows quite a contrast to the figures

given in Table VIII for supplementary phases.



Table IX

The Value of the Various Phases of Mathematics as Indicated
by Nine Employers In Retail Stores

Phase

A. Regular Phases
Decimals

Formulas

Fractions

Fundamental skills..

Interpretation
of graphs

Interpretation
of tables

Per cent
Ratio & proportion..
Spatial relatione...
Square root
Weights &

measurement

B. Supplementary Phases
Banking procedures..
Budgets
Consumer buying
Installment buying..
Insurance

Investments

Loans & security....
Taxation

Supervisors
great some no
value value value

7 2 0

1 2 6

5 3 1

9 0 0

0 6 3

2 5 2
7 1 1

1 4 4

4 1 4

0 1 8

6 1 2

2 3 4

2 2 5

7 1 1

6 3 0

2 3 4

2 2 5

2 1 6

1 3 5

Office Personnel

great some no
value value value

8 1 0

4 3 2

7 1 1
9 0 0

5 1 3

7 1 1
8 0 1
5 2 2
2 3 4

0 2 7

7 0 2

8 0 1
8 1 0

8 0 1
8 1 0
8 0 1
8 0 1

8 1 0

8 1 0

Laborers
great some no
value value value

6 1 2
1 2 6
5 1 3
7 0 2

0 3 6

2 3 4

5 1 3
3 1 5

1 1 7

0 1 8

3 3 3

3 2 4

1 4 4

2 3 4

1 4 4

1 4 4

1 3 5

1 3 5

3 4 2

Ol

0>
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Table X shows the results obtained from employers In

agriculture. Here, the general trend is similar to those

in previous types of work with the office personnel find

ing mathematics of greatest value, followed by the super

visors, and then the laborers. Table X shows that the

same phases are emphasized as being of most value for each

type of employee. They are decimals, fractions, funda

mental skills and per cent. Weights and measurement were

stressed much more for supervisors and office personnel

than for laborers. Only the office personnel needs a know

ledge of the supplementary phases of mathematics for use

on the Job. Banking procedures and consumer buying are of

the greatest value.

The results obtained from employers in domestic

service are shown on Table XI. The figures indicate that

the fundamental skills are of great value to supervisors

and that fractions, decimals, and ratio and proportion are

next in value. Table XI also Indicates little value for

the other phases of mathematics. These phases are of more

value to the office personnel. Fundamental skills rates

highest followed by fractions, spatial relations, and

decimals. All of the employers agreed that fundamental

skills were at least of some value to the laborers, but

no other phases were checked to any noticeable degree.

In regard to the supplementary phases, the only noteworthy



Table X

The Value of the Various Phases of Mathematics as Indicated
by Ten Employers in Agriculture

Phase

A. Regular Phases
Decimals

Formulas
Fractions

Fundamental skills..

Interpretation
of graphs

Interpretation
of tables

Per cent

Ratio & proportion..
Spatial relations...
Square root
Weights &

measurement

B. Supplementary Phases
Banking procedures..
Budgets
Consumer buying
Installment buying..
Insurance

Investments

Loans & security....
Taxation

Supervisors
great some no
value value value

Office Personnel

great some no
value value value

7 2 1 9 1 0

1 1 8 0 2 8

8 1 1 10 0 0

9 0 1 10 0 0

4 1 5 4 1 5

4 3 3 5 3 2

7 1 2 8 2 0

2 1 7 1 3 6

2 3 5 1 4 5

1 0 9 1 0 9

6 0 4 7 0 3

1 2 7 6 2 2
1 1 8 3 0 7

3 0 7 5 1 4

1 1 8 2 0 8

1 1 8 2 1 7

1 1 8 1 1 8

1 1 8 1 1 8

1 1 8 2 2 6

Laborers

great some no
value value value

5 0 5

0 0 10
5 0 5
5 0 5

0 1 9

0 3 7

5 0 5
0 1 9

1 1 8

1 0 9

3 0 7

0 1 9

0 0 10

1 0 9

0 0 10

0 0 10
0 0 10

0 0 10

0 0 10

at

CD



Table XI

The Value of the Various Phases of Mathematics as Indicated
by Nine Employers In Domestic Service

Phase

A. Regular Phases
De cimals

Formulas

Fractions

Fundamental skills..
Interpretation

of graphs
Interpretation

of tables
Per cent

Ratio & proportion..
Spatial relations...
Square root
Weights &

measurement

B. Supplementary Phases
Banking procedures..
Budgets
Consumer buying
Installment buying..
Insurance
Investments
Loans & security....
Taxation

Supervisors
great some no
value value value

2 2 5

1 0 8

1 4 4

9 0 0

1 0 8

1 1 7

3 0 6

1 3 5

3 0 6

0 1 8

1 1 7

0 0 9

2 0 7

1 0 8

0 0 9

0 1 8

0 1 8

0 1 8

1 0 8

Office Personnel

great some no
value value value

4 0 5

0 0 9

6 2 1
9 0 0

0 2 7

0 2 7

3 0 6

1 2 6

4 1 4

0 0 9

1 2 6

1 0 8

2 0 7

6 1 2

0 0 9

0 1 3

0 1 8

0 1 8

1 0 8

Laborers

great some no
value value value

0

1

1
4

0

2

1

0

0

2

0

1

1

0

0

0

0

0

2

1

2

5

2

1

2

2

0

1
0

0

0

1

0

0

1

7

7

6

0

8

7

6

6

7

9

8

8

8

9

8

9

9

8

oi

co
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indication was shown in the value of knowledge concerning

consumer buying for the office personnel.

Table XII shows of what value the employers in the

miscellaneous businesses considered the different phases

of mathematics for those they employed. The table shows

very similar results for supervisors, office personnel,

and laborers. The greatest stress was placed on funda

mental skills. The least valuable phases were indicated

as being spatial relations, square root, and weights and

measurement. Each of the other phases had a fairly equal

indication of value. The office personnel was indicated

as finding the supplementary phases of most value followed

by the supervisors. The laborers had little use for these

phases on their Jobs. No particular supplementary phase

was outstanding; all were of equal rank.

Table XIII is a summary of Tables VIII - XII. It

shows the total results of the employers responses from

all five groups. These results are given in per cent to

give a clear picture of the value of the different phases

of mathematics. According to this table, fundamental

skills rate highest in value. This, of course, Is as

would be expected. Decimals, fractions, per cent, and

weights and measurement follow In that order respectively.

The office personnel needs the most mathematics with the

supervisors next in line. Square root, formulas, and



Table XII

The Value of the Various Phases of Mathematics as Indicated
by Eight Employers in Miscellaneous Businesses

Phase

A. Regular Phases
Decimals

Formulas
Fractions

Fundamental skills..
Interpretation

of graphs
Interpretation

of tables
Per cent.
Ratio & proportion..
Spatial relations...
Square root
Weights &

measurement
B. Supplementary Phases

Banking procedures..
Budgets
Consumer buying
Installment buying..
Insurance
Investments
Loans & security....
Taxation

Supervisors
great some no
value value value

Office Personnel

great some no
value value value

Laborers

great some no
value value value

4 3 1 4 3 1 3 2 3

3 0 5 3 1 4 3 1 4

3 3 2 4 2 2 2 2 4

7 0 1 8 0 0 6 0 2

2 2 4 2 2 4 2 1 5

3 2 3 3 1 4 3 1 4

3 2 3 4 2 2 3 1 4

3 2 3 3 2 3 3 1 4

1 2 5 1 1 6 2 1 5

0 1 7 0 1 7 0 1 7

2 1 5 1 3 4 2 2 4

0 4 4 2 4 2 0 2 6

1 4 3 2 5 1 1 1 6

1 4 3 2 5 1 1 1 6

1 3 4 2 4 2 1 1 6

1 4 3 2 5 1 1 2 5

0 4 4 1 5 2 0 2 6

0 4 4 1 5 2 0 2 6

0 4 4 2 4 2 0 2 6

P



Table XIII

Summary of the Value of the Various Phases of Mathematios
as Indicated by Employers

Phase
Great Value*

Sup. Off. Lab.
Some Value*

Sup. Off. Lab,

A. Regular Phases
Decimals 64 76 38 20
Formulae 27 24 13 11
Fractions 58 78 36 24
Fundamental skills.. 96 100 67 0
Interpretation

of graphs 24 29 4 29
Interpretation

of tables 33 45 16 33

Percent 58 67 38 16
Ratio & proportion.. 27 29 18 29
Spatial relations... 31 20 16 18
Square root 4 2 4 7
Weights &

measurement 49 42 36 11
B. Supplementary Phases

Banking procedures.. 7 47 7 24
Budgets 22 42 7 22
Consumer buying 27 51 11 18
Installment buying.. 18 29 4 20
Insurance 11 38 4 29
Investments 7 27 2 20

Loans & security.... 7 27 2 18
Taxation 9 40 9 18

*A11 figures are given in per cent

11 13

16 11

11 16

0 11

24 18

24 22

13 9

33 16

27 18

9 4

24 22

22 13

20 16

27 11
18 13

24 18

22 13

22 13

22 16

No Value*-

Sup. Off. Lab.

16 13 49

62 60 76
18 11 49
4 0 22

47 47 78

33 31 62
27 20 54

45 38 67

51 54 67
89 89 91

40 33 42

69 31 80
56 38 78
56 22 78

62 54 82
60 38 78

73 51 84

76 51 84
73 38 76
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spatial relations have the least value in the overall

picture. Interpretation of tables was of greater value

than the interpretation of graphs. This was, in part,

due to the fact that most materials used on the Job are

set up in table form rather than in graph form. Banking

procedures, budgets, and consumer buying were the supple

mentary phases of greatest value. In most organizations,

it was said that little of this type of work was done by

the average employee. Most of It was cared for by the

owner or manager; and when necessary, experts in the field

were called.

Table XIV below shows the supplementary mathematics

that employers found of value to themselves.

Table XIV

Supplementary Mathematics of Value
Personally to Employers

in Groups

Phase 12 3 4 5 T?taJ
in J»

Banking procedures.. 8 7 5 8 6 72

Budgets ? 8 5 7 6 72

Consumer buying 4 6 3 9 4 58

Installment buying.. 4 6 14 3 40

Insurance 6 7 5 6 4 62

Investments 7 8 5 4 6 67

Loans & security.... 8 7 3 4 5 60

Taxation 8 8 6 6 6 76
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Banking procedures and taxation rate the highest with

budgets and investments second and third respectively.

Installment buying was checked as the least valuable.

It should be noted that with the exception of installment

buying, over fifty per cent of the employers found all

other of the supplementary phases of value. It might

also be noted that the type of business these persons

were in made little difference in their answers. The

only outstanding differences were that consumer buying

did appear most prevalent in the domestic service group,

and that loans and security had less value to those in

agriculture and domestic service than to those in the

other groups.
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Part II Employees' Report

Part II shows the results as obtained from the

questionnaires filled out by the employees.

Each employee was asked to indicate the mathematics

courses he completed while in school. The results of this

question are shown on Tables XV, XVI, XVII, XVIII and XIX.

Each of these tables shows the results for one of the five

groups. The summary of these five tables is given in per

cent on Table XX.

Table XV, showing the mathematics courses taken by

employees In various industries, indicates that all com

pleted eighth grade arithmetic except three laborers.

Table XV

Mathematics Courses Completed While in School
by Fifty-eight Employees in Industry

Subject Sup. Off. Per. Lab.

8th grade arithmetic 9 13 33

9th grade general math.... 6 10 11

Algebra 1 7 9 11

Plane geometry 6 3 7

Algebra II 2 2 4

Trigonometry 1 2 1

Solid geometry 0 1 0
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There is, however, a decided drop in the number of laborers

that completed other high school courses in mathematics.

A large percentage of supervisors and office personnel

completed courses through algebra I. Two-thirds of the

supervisors completed plane geometry.

Table XVI shows the mathematics courses completed

by the employees in retail stores. Over fifty per cent of

all of these employees had taken mathematics courses

through plane geometry. This is an unusually high per

centage, the highest of all the groups.

Table XVI

Mathematics Courses Completed While in School
by Forty-seven Employees in Retail Stores

Subject Sup. Off. Per. Lab.

8th grade arithmetic

9th grade general math....

Algebra I

Plane geometry

Algebra II

Trigonometry

Solid geometry

8 9 30

7 9 23

7 6 17

6 5 15

3 4 7

2 1 3

2 0 2

Table XVII gives the results on mathematics courses

completed by employees in agriculture. All of the
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employees had completed eighth grade arithmetic with the

exception of two laborers. Over half of the supervisors

completed ninth grade mathematics as well, and over half

of the office personnel completed algebra I.

Table XVII

Mathematics Courses Completed While in School
by Fifty-six Employees in Agriculture

Subject Sup. Off. Per. Lab.

8th grade arithmetic 5 15 34

9th grade general math.... 3 12 14

Algebra 1 2 9 11

Plane geometry 2 7 6

Algebra II 2 2 3

Trigonometry 2 0 0

Solid geometry 0 0 2

Table XVIII shows the mathematics courses completed

by employees in domestic service and reveals that all of

these employees completed eighth grade arithmetic. The

majority of supervisors and office personnel completed

ninth grade mathematics and algebra I. Less than half of

the laborers completed these two courses. Of the higher

courses only three Individuals in the office personnel

group completed plane geometry. None of the other
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employees completed courses in mathematics beyond

algebra I.

Table XVIII

Mathematics Courses Completed While in School
by Fifty-nine Employees in Domestic Service

Subject Sup. Off. Per. Lab.

8th grade arithmetic 10 10 39

9th grade general math.... 6 7 15

Algebra 1 6 7 12

Plane geometry 0 3 0

Algebra II 0 0 0

Trigonometry 0 0 0

Solid geometry 0 0 0

Table XIX shows the mathematics courses completed by

the employees in the miscellaneous group. This table

shows that all of the supervisors completed algebra I

and all but one completed algebra II. Over fifty per

cent of the office personnel completed the mathematics

courses through plane geometry. The majority of the

laborers finished algebra I.
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Table XIX

Mathematics Courses Completed While in School
by Forty-six Employees in
Miscellaneous Businesses

Subject Sup. Off. Per. Lab,

8th grade arithmetic 6 n 28

9th grade general math.... 6 9 14

Algebra 1 6 8 15

Plane geometry 5 6 6

Algebra II 5 3 1

Trigonometry 1 i o

Solid geometry 2 1 2

Table XX is a summary of the mathematics courses

completed by the employees in all five groups. The results

are given in per cent. It shows that one hundred per cent

of the supervisors and office personnel completed eighth

grade arithmetic and over ninety-five per cent of the

laborers completed the same grade. Fifty per cent or more

of the supervisors also completed ninth grade mathematics,

algebra I, and plane geometry. More than fifty per cent

of the office personnel completed ninth grade mathematics

and algebra I. Forty-five per cent of the laborers com

pleted ninth grade mathematics. There seems to be a dis

tinct difference between the amount of mathematics
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completed by the employees and the work in which they were

engaged.

Table XX

Summary of Mathematics Courses Completed
While In School by Employees

Subject Sup. Off. Per. Lab.

8th grade arithmetic 100 100 96.5

9th grade general math.... 74.0 81.0 45.4

Algebra 1 74.0 67.0 38.8

Plane geometry 50.0 36.2 20.0

Algebra II 31.5 15.5 8.8

Trigonometry 15.8 6.9 2.4

Solid geometry 10.5 12.0 3.5
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Each employee was then a6ked to check those courses

he felt were needed, desirable, or unnecessary on the

job. The results of this question are shown on Tables

XXI, XXII, XXIII, XXIV, and XXV. Each of these tables

shows the results for one of the five groups. The

summary of these tables Is given in per cent on Table XXVI.

Table XXI Indicates the mathematics that the employees

In industries felt were required for their jobs. The

supervisors indicated that only eighth grade arithmetic

and ninth grade mathematics were needed, but that one

year of algebra and plane geometry were desirable. The

office personnel felt that only eighth grade arithmetic

and ninth grade mathematics were needed. Among the

laborers, the majority agreed that eighth grade arith

metic was needed or at least desirable. A few felt that

ninth grade mathematics was desirable.

Table XXII shows the mathematics that the employees

in retail stores feel is required on the job. Over fifty

per cent of all the employees felt it was needed or

desirable to have both eighth and ninth grade mathematics.

The supervisors felt that one year of algebra would also

be beneficial.



Table XXI

Mathematics Required on the Job as Indicated
by Fifty-eight Employees in Industry

Subject
Supervisors

need desire no need

Office Personnel

need desire no need

Arithmetic 8..
Mathematics 9

1 year of algebra.
2 years of algebra
Plane geometry....
Solid geometry....
Trigonometry

• • • *

9

8

0

0

2

0

0

0

0

7

0

4

1

3

0 13

1 10

2 0

9 0

3 0

8 0

6 0

0

3

5

0

2
0

1

Table XXII

0

0

8

13

11

13

12

Mathematics Required on the Job as Indicated
by Forty-eeven Employees In Retail Stores

Subject
Supervisors

need desire no need

8 0

4 2

1 year of algebra. 3 1

2 years of algebra 2 0

Plane geometry.... 1 1

Solid geometry.... 0 1

0 0

0

2

4

6

6

7

8

Office Personnel

need desire no need

9

4

2

1

0

0

0

0

3

1

1

1

1

1

2

6

7

8

8

8

Laborers

need desire no need

18

7

2

1

1

0

1

11

9

1

1

5

1

0

7

20

33

34

30

35

35

Laborers

need desire no need

28

16

3

1

1

1

0

1

4

8

1

4

0

0

1

10

19

28

25

29

30
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Table XXIII shows the mathematics that the employees

in agriculture felt was needed, desirable, or unnecessary

to them on the job. All of the supervisors and office

personnel agreed that eighth grade arithmetic was needed

and over half of them felt that ninth grade mathematics

was desirable. Beyond that, they felt that the courses

were unnecessary. The majority of the laborers could see

no definite need in any of the courses for them on the

job.

Table XXIV shows the mathematics the employees in

domestic service indicated was required on the job.

The supervisors Indicated that eighth grade arithmetic

and ninth grade mathematics were desirable but that none

of the other courses were needed. The office personnel

indicated similar feelings. A few laborers thought

eighth and ninth grade mathematics was desirable, but

absolutely no need on the job was indicated for the other

courses in mathematics.



Subject

Arithmetic 8
Mathematics 9

1 year of algebra.
2 years of algebra
Plane geometry....
Solid geometry....
Trigonometry

Subject

Arithmetic 8
Mathematics 9

1 year of algebra.
2 years of algebra
Plane geometry....
Solid geometry....
Trigonometry

Table XXIII

Mathematics Required on the Job as Indicated
by Fifty-six Employees in Agriculture

Supervisors
need desire no need

Office Personnel

need desire no need
Laborers

need desire no need

5

3

1

0

1

0

0

0

0

0

1

0

0

0

0 15 0 0

2 4 9 2

4 3 3 9

4 0 2 13

4 0 0 15
5 0 0 15

5 0 0 15

Table XXIV

Mathematics Required on the Job as Indicated
by Fifty-nine Employees in Domestic Service

Supervisors
need desire no need

Office Personnel

need desire no need

6 3 1 10 0 0

3 3 4 9 1 0

0 0 10 1 2 7

0 0 10 0 0 10

0 0 10 1 0 9

0 0 10 0 0 10

0 0 10 0 0 10

7 5 24
4 2 30

1 0 35

0 0 36

0 1 35

0 0 36

0 0 36

Laborers

need desire no need

6 12 21

1 13 25

0 0 39

0 0 39

0 0 39

0 0 39

0 0 39



75

Table XXV shows the mathematics that is required of

the employees In the miscellaneous group. Most of the

supervisors indicated that eighth grade arithmetic, ninth

grade mathematics, and one year of algebra were needed and

that two years of algebra were desirable. Most of the

office personnel indicated that eighth grade arithmetic

was needed on the Job, and a good many felt that ninth

grade mathematics was desirable. The laborers showed

indications similar to those of the office personnel.

Table XXVI is a summary of the mathematics required

on the Job of the employees of all five groups. The

results are given in per cent. Over fifty per cent of

the supervisors and office personnel indicated that both

eighth grade arithmetic and ninth grade mathematics were

needed on their jobs. Forty-six per cent of the laborers

indicated that eighth grade arithmetic was needed. This

table also shows that no persons among the office personnel

and only twenty-five per cent of the supervisors felt that

eighth grade arithmetic was unnecessary on the Job.



Table XXV

Mathematics Required on the Job as Indicated by Forty-six
Employees in Miscellaneous Businesses

Subject
Supervisors

need desire no need
Office Personnel

need desire no need

Arithmetic 8 6 0
Mathematics 9 5 0

1 year of algebra. 3 1
2 years of algebra 2 2
Plane geometry.... 1 1
Solid geometry.... 1 0
Trigonometry 0 1

0

1

2

2
4

5

5

10

4

2
0

0

0

0

1

1
o

2
2

1

1

0

6

7

9

9

10

10

Table XXVI

Summary of Mathematics Required on the Job
as Indicated by Employees*

Subject

Arithmetic 8

Mathematics 9
1 year of algebra.
2 years of algebra
Plane geometry....
Solid geometry....
Trigonometry

Need

Sup. Off. Lab.

89.6
60.5

18.4

10.4

13.3

2.5

0

98.1
53.4

13.8

1.9

1.9

0

0

46.4

22.3

4.1

1.2

1.2

.6

.6

Desire

Sup. Off. Lab,

7.9

13.3

23.6

7.9

15.8

5.3

10.4

1.9

29.3

22.3

8.6

8.6
3.5

5.1

20.6

22.3

6.5

2.4

6.5

.6

0

Laborers
need desire no need

20

10

1

0

0

0

0

6

10

2

2

1

0

0

1

9

26

27

28

29

29

No need

Sup. Off. Lab,

2.5

26.2

58.C

81.7

70.9

92.2

89.6

0

17.3

63.9

89.5

39.5

96.5

94.9

33.0

55.4

89.4
96.4

92.3
98.8

99.4

*A11 figures are given to the nearest tenth of one per cent.
si
o>
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In the opinion of the employees, Tables XXVII, XXVIII,

XXIX, XXX, and XXXI show the regular phases, as well as

the supplementary phases, of mathematics that if stressed,

would be of great value, some value, or no value to them

on the job. Each table represents the results as obtained

from one of the five specific groups of employees and shows

the results for supervisors, office personnel, and laborers.

Table XXVII shows the results for the employees in

industries. Fundamental skills, weights and measurement,

spatial relations, and decimals are of the greatest value

to supervisors. Here should be noted the contrast in the

opinion of employers and employees. While employers In

industries considered formulas valuable for their super

visors and spatial relations of little value, the super

visors themselves Just reversed this opinion. The office

personnel found fundamental skills, decimals, per cent,

and fractions of the greatest value. The laborers in the

industries considered fundamental skills of most value,

spatial relations, and weights and measurement similar

to the opinions of the employers. The office personnel

needed more of the supplementary phases than other workers

did. This is in agreement with the tables showing the

employers' point of view. The phases they found of

greatest value were taxation, banking procedures, and

consumer buying. The laborers indicated no particular

value for these supplementary phases on the job.



Table XXVII

The Value of the Various Phases of Mathematics as Indicated
by Fifty-eight Employees in Industry

Phase

A. Regular Phases
Decimals
Formulas
Fractions
Fundamental skills..
Interpretation

of graphs
Interpretation

of tables
Per cent
Ratio & proportion..
Spatial relations...
Square root
Weights &

measurement

B. Supplementary Phases
Banking procedures..
Budgets
Consumer buying
Installment buying..
Insurance
Investments
Loans & security....
Taxation.

Supervisors
great some no
value value value

7

2

7

9

4

4

3

8

0

9

0

4

0

0

5

0

0

1

0

4

0

0

2

2

3

0

0

0

2

4

1

1

0

0

0

2

3
2

0

3

3

3

1

9

9

3

5

8

3

9

9

8

Office Personnel
great some no
value value value

11
4

10

13

4

11

5

5

2

5

3

5

2

4

0

1

6

1

1

1

0

6

1

3

1

0

5

5

4

2

5

3

4

3

1

6

2

0

3

1

5

7

11

3

5

4

9

4

10

8

4

Laborers
great some no
value value value

10

3

11

22

3

3

5

19

2

18

1

0

2

1

0

1

0

1

3

3

10

8

8

7

8

9

1

12

0

1

0

0

4

0

0

3

23

30

15

6

29

25

26

23

3

33

35

35

34

35

32

35

36

32
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Table XXVIII gives the results obtained from the

employees in retail stores. The supervisors found funda

mental skills, decimals, per cent, and fractions of the

greatest value followed by interpretation of tables and

weights and measurement. The office personnel indicated

the same phases as being of greatest value, but did not

see the same value In interpretation of tables and weights

and measurement. The laborers were in complete accord

with the supervisors, also indicating that spatial rela

tions were of some value. The greatest value In the

supplementary phases was seen for the supervisors. Those

phases of greatest value were consumer buying, installment

buying, and banking procedures. These phases were of some

value to the office personnel. Consumer and Installment

buying were of greatest value to the laborers. The

employees• opinions are not in accord with those of the

employers in regard to the supplementary phases of mathe

matics. The employers indicated all of these phases to

be of great value to the office personnel and only of

some value to the laborers.

Table XXIX shows the results given by the employees

in the field of agriculture. The supervisors Indicated

that fundamental skills, decimals, fractions, and per cent

were of the greatest value. The office personnel followed

along similar lines. The laborers indicated that



Table XXVIII

The Value of the Various Phases of Mathematics as Indicated
by Forty-seven Employees in Retail Stores

Phase

A. Regular Phases
Decimals

Formulas

Fractions

Fundamental skills..

Interpretation
of graphs

Interpretation
of tables

Per cent
Ratio & proportion..
Spatial relations...
Square root
Weights &

measurement

B. Supplementary Phases
Banking procedures..
Budgets
Consumer buying
Installment buying..
Insurance
Investments

Loans & security....
Taxation

Supervisors
great some no
value value value

8 0 0

3 2 3

7 0 1

8 0 0

4 1 3

5 1 2
8 0 0

2 2 4

4 2 2

1 1 6

5 3 0

5 1 2
3 3 2

8 0 0

5 1 2
3 1 4

3 1 4

2 3 3

2 2 4

Office Personnel

great some no
value value value

7 1 1

2 1 6

6 2 1

8 0 1

1 2 6

2 2 5

7 1 1

2 3 4

1 0 8

1 1 7

2 0 7

3 4 2

2 3 4

3 4 2
3 3 3

1 3 5

1 3 5

1 4 4

1 2 6

Laborers

great some no
value value value

23 4

3 0

23 2
29 1

4 8

10 5

18 5

4 9

10 6

0 3

16 6

6 9

3 11
14 3

16 7

3 8

1 9

2 7

1 4

3

27

5

0

18

15

7

17

14

27

8

15

16

13

7

19

20

21

25
03
o



Table XXIX

The Value of the Various Phases of Mathematics as Indicated
by Forty-six Employees in Agriculture

Phase

A. Regular Phases
Decimals

Formulas

Fractions

Fundamental skills..

Interpretation
of graphs

Interpretation
of tables

Per cent
Ratio & proportion..
Spatial relations...
Square root
Weights &

measurement

B. Supplementary Phases
Banking procedures..
Budgets
Consumer buying
Installment buying..
Insurance
Investments

Loans & security....
Taxation

Supervisors
great some no
value value value

5 0 0

10 4

4 10

5 0 0

113

12 2

4 0 1

113
2 2 1
10 4

3 11

2 0 3

12 2

113

0 14

113

10 4

10 4

10 4

Office Personnel

great some no
value value value

14 1 0

3 0 12

13 1 1

14 0 1

1 1 13

6 4 5

9 4 2

2 4 9

2 5 8

1 0 14

8 3 4

5 3 7

1 3 11

2 4 9

1 0 14

0 2 13

0 1 14

0 2 13

0 3 12

Laborers

great some no
value value value

6 1 29

2 2 32

6 2 28
8 16 12

2 1 33

3 4 29

3 2 31

1 3 32
4 7 25

1 0 35

8 15 13

2 1 33

2 1 33

2 1 33

0 0 36

2 1 33

0 1 35

0 1 35

4 0 32

H
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fundamental skills and weights and measurement were only

of some value on the job. As to the supplementary phases,

little value was indicated for any of them. The office

personnel did Indicate that banking procedures were of

some value. This is in fairly close agreement with the

opinion of the employers in this group.

Table XXX shows the results obtained from the

employees in domestic service. Fundamental skills were

of great value to the supervisors, and weights and measure

ment were of some value. Fundamental skills, fractions,

decimals, and per cent v/sre indicated as being of great

value to the office personnel. To the laborers in this

group, only fundamental skills were valuable. There was

only a very slight Indication that some of the supple

mentary phases were of some value to the office personnel.

Table XXXI gives the results as Indicated by the

employees in the miscellaneous group. Decimals, fractions,

fundamental skills, and per cent were of great value to

the supervisors as well as the office personnel and

laborers. The laborers also indicated some value in

weights and measurement. In the supplementary phases,

budgets and consumer buying were considered of great value

for the supervisors on the job. The supplementary phases

were only of some value to the office personnel. A con

siderable number of the laborers found consumer buying of

great value.



Table XXX

The Value of the Various Phases of Mathematics as Indicated
by Fifty-nine Employees in Domestic Service

Phase

A. Regular Phases
Decimals

Formulas
Fractions

Fundamental skills..

Interpretation
of graphs

Interpretation
of tables

Per cent

Ratio & proportion..
Spatial relations...
Square root
Weights &

measurement

B. Supplementary Phases
Banking procedures..
Budgets
Consumer buying
Installment buying..
Insurance

Investments

Loans & security....
Taxation

Supervisors
great some no
value value value

3 1 6

0 0 10

1 6

6 1 1

0 0 10

0 1 9

1 1 8

1 0 9

1 0 9

0 0 10

4 2 4

0 0 10

c 1 9

0 2 8

0 0 10

0 0 10

0 0 10

0 0 10

0 0 10

Office Personnel
great some no
value value value

9 0 1

0 1 9

10 0 0

10 0 0

0 1 9

0 1 9

8 0 2

0 1 9

3 2 5

0 1 9

2 1 7

2 2 6

2 1 7

2 2 6

0 0 10

0 4 6

0 1 9

0 1 9

0 3 7

Laborers

great some no
value value value

3 2 34

0 0 39
4 5 30

19 14 6

0 0 39

0 1 38
2 5 32
0 1 38
0 4 35

0 0 39

0 5 34

0 0 39

0 0 39

0 1 38

0 0 39

0 0 39

0 0 39

0 0 39

0 0 39
OD
OJ



Table XXXI

The Value of the Various Phases of Mathematics as Indicated
by Forty-six Employees in Miscellaneous Businesses

Phase

A. Regular Phases
Decimals

Formulas
Fractions

Fundamental skills..

Interpretation
of graphs

Interpretation
of tables

Per cent

Ratio & proportion..
Spatial relations...
Square root
Weights &

measurement

B. Supplementary Phases
Banking procedures..
Budgets
Consumer buying
Installment buying..
Insurance

Investments

Loans & security....
Taxation

Supervisors
great some no
value value value

5 1 0

2 2 P

5 0 1

6 0 0

3 3 0

2 3 1

5 1 0

3 2 1

2 3 1

0 2 4

3 0 3

2 2 2
4 1 1
4 1 1

3 2 1

3 2 1
2 2 2
1 3 2

1 2 3

Office Personnel

great some no
value value value

7 1 3
4 1 6

6 1 4

10 0 1

3 0 8

3 o 6
7 0 4

3 0 8

4 2 5

1 1 9

2 3 6

3 2 6
3 2 6

3 2 6
3 0 8

2 2 7

2 1 8

2 1 8
1 3 7

Laborers
great some no
value value value

13

8

11

18

0

12

3

6

2

8

9

5

13

7

9

8

6

8

5

3

4

8

o

6

7

8

3

10

2

3

2

2

2

1

3

1

11

18

14

3

23

23

11

19
15

24

11

18

21

14

20

18

20

20

20

a>
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Table XXXII is a summary of Tables XXVII - XXXI. It

shows the total results of the employees' responses from

all five groups. These results are given in per cent to

give a clearer overall picture. It shows that, natural

enough, fundamental skills are of the greatest value

followed by decimals, fractions, per cent, and weights

and measurement respectively. These indications are in

perfect accord with those made by the employers. Consumer

buying, banking procedures, and installment buying rate

respectively as the supplementary phases having the most

value for the employees on the Job. These are followed

by budgets and insurance. The two most important are the

same as those indicated by the employers.

Table XXXIII shows the supplementary phases of mathe

matics that the employees of all five groups indicated was

of great value, some value, or no value. Over fifty per

cent of all the supervisors indicated that budgets, con

sumer buying, banking procedures, and taxation were of

great value and almost fifty per cent of them considered

insurance of great value. Installment buying and loans

and security were of the least value to the supervisors.

The office personnel showed similar indications except

that they considered investments of very little value to

them. The laborers did not consider these supplementary

phases as of much value as the other employees. Over



Table XXXII

Summary of the Value of the Various Phases of Mathematics
as Indicated by Employees*

Phase

Great Value
Sup. Off. Lab.

Some Val

Sup. Off.
ue

Lab.

No Value

Sup. Off. Lab.

A. Regular Phases
73.7

21.0

68.5

95.0

28.3

31.6

58.0

26.2

44.3

5.3

63.2

2.3.6

31.6

34.2

21.0

31.6

15.8

10.4

13.3

ires are

32.6

22.3

77.6
94.9

15.5

25.9
72.3

20.7

25.9

8.6

31.1

31.1

18.9
25.9

15.5

12.0

5.1

7.0

13.3

given

32.3

9.4
32.3

56.4

5.9

9.4

22.3

7.7

22.9

2.9

29.4

10.6
5.9

18.1

14.1

8.3

5.9

4.7

8.3

to the

5.3 7.0 8.9

21.0 7.0 4.7

5.3 8.6 13.5
2.5 0 27.7

18.4 13.8 10.3

23.8 25.9 14.1
10.4 10.4 14.7

21.0 18.9 16.5
18.4 17.3 20.0
7.9 5.1 4.1

15.3 20.7 28.2

7.9 27.5 7.1

23.6 24.3 9.4
21.0 27.6 4.1

13.3 8.6 5.3
13.3 27.8 8.9
7.9 15.5 6.5

15.8 20.7 6.5

10.4 24.3 4.7

nearest tenth of one

21.0 10.4

58.0 70.7
26.2 13.8
2.5 5.1

52.3 70.7

44.8 48.2

31.6 17.3

52.8 60.4

36.8 56.8
86.8 86.3

21.0 48.2

68.5 41.3

44.8 56.3
44.3 46.5

65.7 75.9

55.1 60.4

76.3 79.4

73.7 72.3

76.3 61.9

per cent.

58.3

85.9

Fundamental skills..
Interpretation

54.2

15.9

83.5

Interpretation
76.5

53.0

Ratio & proportion..
Spatial relatione...

75.8

57.1

93.0

Weights &

B. Supplementary Phases
Banking procedures..

42.4

82.3
84.7

Installment buying..
77.3

80.6

82.8

87.5

Loans & security....

*A11 figL

88.3

87.0

OD
O)



Table XXXIII

Supplementary Mathematics of Value Personally to Employees*

Supervisors Office Personnel Laborers
great some no great some no great some no

Phase value value value value value value value value value

Banking procedures... 52.6 13.2 34.2 55.2 20.5 24.3 28.3 22.9 48.3

Budgets 60.5 15.3 23.7 63.8 17.2 19.0 34.1 29.4 36.5

Consumer buying 55.2 13.2 31.6 60.5 19.0 20.5 31.1 26.4 42.5

Installment buying... 23.7 21.1 55.2 13.7 25.8 60.5 27.6 9.4 63

Insurance 44.7 10.3 44.7 49.9 12.1 33.0 33.0 14.1 52.9

Investments 34.1 18.4 47.5 19.0 25.3 55.2 15.2 15.8 69

Loans & security 21.1 23.7 55.2 13.7 31.1 55.2 16.5 18.3 64.7

Taxation 50.1 21.1 28.3 55.2 22.4 22.4 38.7 25.8 35.5

*A11 figures are given to the nearest tenth of one per cent.

00
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fifty per cent of the laborers did, however, consider bank

ing procedures, budgets, consumer buying, and taxation at

least of some value.

In the preceding tables In Part I and Part II of this

chapter, the results obtained from the questionnaires of

both employers and employees have been given. Through

these tables can be seen the similar patterns that form

in all types of business as well as the few contrasts

occur. They do, however, indicate the phases of mathe

matics that are of most value on the Job and personally;

and, therefore, should be stressed in the schools.
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CHAPTER IV

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The conclusions of this study indicate the importance

in everyday life of mathematics if it is well-planned,

well-organized, and taught with emphasis on understanding

and application. Few areas of work are entirely free from

some form of mathematics. The results of this study, made

in five areas and involving forty-five employers and two

hundred and sixty-six employees indicate the following

seven conclusions, taken from the results obtained from

the various employers:

1. All employees - supervisors, office personnel,

and laborers - are required to know the funda

mental elements of mathematics including

addition, subtraction, multiplication,

division, decimals, fractions, and per cent.

Thirty-one per cent of the employers thought

it desirable for supervisors to have ninth

grade mathematics; thirty-six per cent indi

cated it was necessary for office personnel;

and sixteen per cent indicated it was necessary

for laborers.

2. Forty-two per cent of the employers indicated

that pupils should take mathematics through the
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twelfth grade. They, however, did not indicate

what type of mathematics should be taken.

3. Mathematics was neither a common cause for dis

charge nor a common cause preventing promotion.

Irresponsibility was the most common cause for

discharge and lack of initiative the most common

cause preventing promotion.

4. Fundamental skills, decimals, fractions, and per

cent were the particular phases of mathematics

considered to be of great value to supervisors

and office personnel and of lesser value to the

laborers. They also Indicated that weights and

measurement, and interpretation of tables were

desirable to employees on the Job.

5. The supplementary phases of mathematics were

considered of insignificant value to the employees

on the job. Of the three groups of employees, they

were, however, of greatest value to the office

personnel. Even consumer buying was not con

sidered of great Importance, however this may be

due to lack of information concerning the nature

of the material taught in this subject or lack of

insight on the part of the employer.

6. With the exception of installment buying, the

employers considered all of the supplementary
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phases of mathematics to be of value to them

selves personally.

7. Through personal interviews, several of the common

criticisms of mathematics teaching were revealed.

They included: inaccuracy in the performance of

the fundamental mathematical operations, lack of

emphasis placed on the practical side of mathe

matics, and failure to teach the various phases

of mathematics at proper levels of pupil maturity.

The following five conclusions are from the results

obtained from the various employees:

1. At least half of the supervisors completed eighth

grade arithmetic, ninth grade general mathematics,

algebra I, and plane geometry. Over half of the

office personnel completed eighth grade arithmetic,

ninth grade general mathematics, and algebra I.

Nearly half of the laborers completed eighth grade

arithmetic and ninth grade general mathematics.

2. The supervisors and office personnel indicated

that eighth grade arithmetic and ninth grade

mathematics were needed on the Job. The laborers

indicated that eighth grade arithmetic was

desirable on the Job.

3. Fundamental skills, decimals, fractions, and per

cent were found to be of great value on the Job
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by the supervisors and office personnel while

the laborers found them to be of lesser value.

4. The supplementary phases of mathematics were of

little value to the employees on the job. The

office personnel however indicated that consumer

buying, budgets, banking procedures, and taxation

were desirable.

5. The supervisors and office personnel Indicated

that banking procedures, budgets, consumer buying,

and taxation were of great value personally while

the other supplementary phases were of some value.

The laborers indicated that only loans and

security were of great value, with the other

phases of minor value personally.

The following conclusions show the similarity and con

trast In the opinions of employers and employees as to the

value of mathematics:

1. The supervisors and office personnel indicated

that more mathematics was necessary for them on

the Job than did their employers.

2. Both employers and employees placed the greatest

need for mathematics on the Job on fundamental

skills, decimals, fractions, and per cent.

3. Both employers and employees considered the

supplementary phases of mathematics of little
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value on the job.

4. The employers found the supplementary phases of

mathematics of more value to themselves than

did the employees.

Recommendations

As a result of this study, several recommendations

are given for consideration. If carried out, these

recommendations would help the schools develop a functional

course In mathematics that would prove valuable to the

students as well as develop their occupational efficiency.

1. That additional studies be made to determine the

exact content of a functional mathematics program

in grades ten, eleven, and twelve.

2. That Job analyses be made to determine phases of

mathematics necessary for non-professional

occupations.

3. That great care be exercised in selecting the

different phases of mathematics to be taught at

the various levels of pupil maturity.

4. That more emphasis be placed on the fundamental

skills in all courses in mathematics, stressing

both accuracy and practical applications.

5. That mathematics teachers be encouraged to

participate in the guidance program by aiding

students in the selection of mathematics courses

that would be of greatest value to them.
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APPENDIX



At Type of business?

B. Kow many persons do you employ?
Supervisors
Office personnel
Laborers

C. Is your work seasonal?___ _ If so, when is the peak? slack?

II. Check the types of mathematics you require of your employees accord
ing to the following levels.

Office
Supervisors personnel Laborers

Addition, subtraction, multipli
cation 4 division

Decimals, fractions, A per cent
9th grade general mathematics
(formulas, graphs, ratio etc.)

1 year of algebra
2 years of algebra
Plane geometry
Solid geometry
Trigonometry

III. Check the grade through whioh you would advise that mathematics
be required.

T

8

o

10

11

12

IV. Check the four most oommon causes for discharge and the four most
common deficiencies preventing promotion.

Common
causes for
discharge

Deficiencies
preventing
promotion

Lack of mathematics

Non - cooperation

Dishonesty

Lack of initiative

Lack of ambition

Irresponsibility

Lack of good judgment

Others:

99



V.; 100
At Check the following phases of mathematics, that if stressed, would

be of great value, of some value or of no value to your employees.

Supervisors Office personnel Laborers

great some no great some no great some no
value value value value value value value value value

Decimals
Formulas
Fractions
Fundamental skills"
(Addition, subtr.
multiplication
& division)

Interpretation
of graphs
Interpretation
of tables

Per cent
Ratio 4 proportion
Spatial relations""
(Judgment -
perception)

Square root
Weights &
measurement

(Eng. * metric
units of area,
volume, length,
weight & mass)

B. Check the following phases of supplementary mathematics, that if
stressed, would be of great value, of some value or of no value
to your employees.

Supervisors Office personnel Laborers

great some no great some no great some no
value value value value value value value value value

Banking procedures
Budgets
Consumer buying
Installment buyin
Insurance
Investments
Loans A security
Taxation

C. Cheok the following phases of supplementary mathematics that
would be of value to you personally.

Banking procedures Budgets consumer buying Taxation

Installment buying Insurance ^^Investments

Loans & security

D. Comments



I. A. What is your job title? __-_______________ 101
B. What do you do on the job? ----___________
C. What produot do you turn out? _____________

II. Check the mathematics courses that you completed while in school.
8th grade arithmetic 9th grade mathematics Algebra 1
Flane geometry AlgeEra 2 iTrigonometry ~551id geometry

III. Check the courses in mathematios that you feel are needed,
desirable, or unnecessary to your job.

8th grade arithmetic
(Square root, fractions,
decimals A per cent)

9th grade general mathematios
(Ratio, graphs, * formulas)

1 year or algebra
2 years of algebra
Plane geometry
Solid geometry
Trigonometry

Needed Desirable Unnecessary

IV. A. Check the following phases of mathematics, that if stressed,
would be of great value, of some value or of no value to you
on the job,

great some no
value value value

Decimals
Formulas _____ _____
Fractions
Fundamental skills

(Addition, subtraction,
multiplication A division) _____

Interpretation of graphs
Interpretation of tables ZZZZ!
Per cent ' '
Ratio A proportion _Z___ _____
Spatial relations
(Judgment - perception) _____

Square'root _Z___ """ ' ' __~_~
Weights A measurement ' " • ——

(English A metric units of
area, volume, length,
weight A mass) _____ _____ _____

B. Check the following phases of supplementary mathematics that if
stressed, would be of great value, of some value or of no value
to you.

Banking procedures
Budgets
Consumer buying
Installment buying
Insurance
Investments
Loans A security
Taxation

V. Comments

Cn the Job Personally

great some no great some no
value value value value value value




