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To live intelligently in our rapidly changing society, every
member of our socisty needs to acquire knowledge and skills in the
field of mathematics, not only in specialized fields, but im all
areas of everyday living,

The mathematics program in the schools must therefore provide
for instruetion in functional mathematics for the future housewife,
grocery clerk, farmer, waitress, unskilled laborer, as well as for
those who will need a foundation for the higher mathematics needed
in engineering, physics, chemistry, and scientific research.

Mathematical learning is a type of developmental learning in
which each new process or understanding is related to and builds
upon previously acquired skills and knowledge. Thus it is impor-
tant, from the introductory course to the terminal course in mathe
ematics, to teach for understanding of the concepts, the meaning of
the terns used, and for skill and accuracy in the operations invalved,

The great number of youth entering the schools makes it imper-
ative that the mathematics program provides for a wide range of
interests and abilities.

The National Academy of Sciences--National Research Council Divie
sion of HMathematics reports that

« « o the general outline of the mathematical subjects to

be studied has been rigidly fixed; as a result the present

mathematical curriculum is clearly out of date.

+ o « growth of mass education has raised serious problems
for instructional standards, The case of the oldeline



"standard" mathematics courses clearly indicates the problems
which arise, Each year more students, more badly prepared,
arrive to take the standard mathematics course. Under this
impact the courses are slowly diluted in content and even=
tually replaced in whole or in part by new "general" courses.

These new courses are intended to teach mathematics relevant

to life situations; usually this means a lower mathematical

content (16, p. 3).

Many students receive no formal training in mathematics beyond
the ninth grade, The foundation needed for further study in math-
ematics is quite logically laid esrly in the secondary grades, Thus,
in view of the asbove considerations, it is evident that much attention
mast be focused upon the mathematics program at the junior high school
level if it is to contribute adequately to the broad purpeses of educa=
tion, |
Definition of terms

The "junior high school level" as used in this paper will refer
to grades seven, eight, and nine. Schools containing any or all of
these grades and also containing grades below the seventh will be
referred to as elementary schools; schools containing only these grades
m‘umwummmoh;smohmmmgwor
all of these grades and also containing grades beyond the ninth will
be referred to as high schools,

Purposs of Study

The purpose of this study is to examine various aspects of the
mathematics program in the schools of Utah at the junior high school
level., Where there is sufficient information, the mathematics pro=-
gram in Utah will be compared with the corresponding program in
California and with what is generally accepted as the essential el
ements of a satisfactory junior high school program in mathematics
according to authorities in the field of mathematics education as



determined by an extensive coverage of the literature in the field,

It is hoped that this study may furnish data, reveal problems,
and create interests that will lead to a more extensive evaluation of
the entire mathematics program in the state of Utah, and perhaps else-
where. It is also hoped that this study will reveal some of the
strengths and weaknesses of the program as it exists; that educators
may defend and build upon the strong points and may be encouraged to
improve the wesk points. | |
Scope of Study

This study will be limited to the opinion of the teachers with
respect to the mathematics program in their respective schools, except
ummmrmmw

In the portion of the study dealing with the mathematics program
in the schools of Utah, referred to as the Utah Study, the opinioms
are of the classroom teacher,

In the portion of the study dealing with California, referred to
ummumsw,mmmmma’m'm.
teacher, some are those of the head of the department of mathematics,
and a few are those of the school prineipal. ‘

The anthor is mindful that the differences in the positions of
those furnishing opiniens may effect the validity of the comparison
between states, However, information for a completely valid compar-
ison is not immediately available.

The Utsh study will further be limited to a descriptive analysis
of the following aspects of the mathematics program in grades seven,
eight, and nine of the schools of Utah,

I. With respect to teachers
‘-. mm



only
B, Preparation and experiance

II, With respect to the mathematics courses offered

their ability to apply skills learned in other
7. wﬂﬁ?:‘r&m.fm'm#m
8. mdwithMhhnplmhth
mathematies program during the past five years
The following items will be noted:
1. Differences in the mathematics program according to the sise
of schools, and according to the type of schooleeelementary school,
2, Outstanding differences in cbjectives and methods of teachers
according to the number of years of experience teaching mathematics,
and
3. Outstanding differences in objectives and methods of teachers
according to the number of hours of college credit received for mathe
ematics,
The California study will be limited to a descriptive analysis of
the following aspects of the aritimetic program in the seventh and

eighth grades of the junior high schools of Califormia:



I, With respect to the arithmetic courses offered
1, Title of course
2. Hajor objectives of the course
3. Hajor divisions of course content

L. Major experiences designed to achieve the objectives
of the course through its content

5. Why students enroll (required, elective)

6. Methods by which students are helped to develop their
ability to apply reading skills to mathematics

7. Heans used to determine the effectivencss of the course

8. What significant changes have taken place in the mathe
ematics program during the past five years.

Differences in the mathematics program according to the sise of
schools will be noted, Comparison of the mathematics programs in Utah
and California will be limited to those aspectis of the programs for
which there is comparable data,

Hethod of Procedure

The "October Report of High School Prineipal, 1954" is a Cale
ifornia State Board of Education questionnsire which was sent to all
of the secondary schools of the state of California. "Part IVee
Description of Particular Course in Mathematics™ was concerned with
‘mmam-muummmmm
a&mmt&,mx,w. The guestionnaire was orige
inated and distributed by the Califormia State Board of Education.
The suthor of this paper was instrumental in classifying and an-
alyzing the data of the questionnaire as it pertained to the arithe
metic program in grades seven and eight of the junior high schools of
California. The information obtained from the above questiomnaire is
the source of data for the portion of this study called the Califormia
.w.

Ammmmmrwmmormmu'
ics at the junior high school level in the schools of Utah (See Tables

2 “3’ M’o
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In order to obtain accurate information concerning the names of
teachers who were teaching mathematics in the seventh, eighth or ninth
grades, a questionnaire was sent to each of the principals of the
schools containing any or all of those grades, except for certain el-
ementary schools where it was known that the teacher of a particular
grade was the sole teacher of that grade. #More than ninetyeseven
percent of the principals responded,

Each teacher in Utah who taught mathematics in grades seven,
eight or nine, where names were available, was then sent a ques-
ticnnaire, The returns on the questionnaire which was sent to the
teachers are analysed in Tables L, 5, and 6 (See Appendix).

Data from questionnaires were then analysed, Comparable results
of the analysis were then compared with the corresponding results of
the California Study and with the opinions of authorities in the field
of mathematics education as determined by a study of available lite
erature on the subject,

REVIEW OF LLTERA TUHE

This section is a review of the literature concerning the opin-
ions of authorities in the field of mathematics education with respect
to what is generally considered essential to a satisfactory program in
mathematics at the junior high school level.
Cwrricular offerings in mathematics

It is generally agreed that, because of varying local conditions
and objectives and other practical considerations, there may be, and
perhaps should be, some differences between schools in their curricular
of ferings in mathematics,



me-mﬂminm-nhth
stitutes an adequate offering in mathematics at the junior high school
level, Following are a few viewpoints related to this problem,

Douglaes, in response to the query, “How rapidly should young
people be pushed in the study of arithmetic?", cbserves:

The result of overe-acceleration in arithmetic should

be obvious, Hany children have had unhappy experiences
with arithmetic, They feel inadeguate in guantitative

needed, This might be done within a class or through separation into
separate classes, He also feels that there is a necessity for reme-
dial sections of mathematics in the junior high schools,

Grossnickle (8) recommends extension of the arithmetic program
through the ninth grade and beyond because of the result of the
practice of continuous promotion and the tendency to defer topics of
arithmetic,

G, We Myers of Columbia University

« « « attacked the traditional organization of arithmetic,

algebra, geomeiry, and trigonometry as being out of line

with the demands of effective learning., He argued that the

traditional organisation creates artificial barriers,

blocks, and learning difficulties, Moreover, he said that

such organization may have appeal for the scholar and the

mathematician, but that it is not a sound organization for

the immature, beginning pupil (27, p. 81).

From the findings of his study, Beckman (1) is led to believe,

though he realizes that other studies arrive at other conclusions,



that general mathematics is beiter than algebra for attaining mathe
ematical literacy if the curriculum is well planned and if the
teaching is effective,

Some feel that in the secondary schools there should be a "multi-
track™ program in mathematics, "Multi-track™ has reference to separate
programs for those who are preparing for careers in mathematics and
science, for those who are above average mentally but intend to be in
some activity requiring a limited amount of mathematics, for those who
are below average mentally but could benefit by some training in math-
ematies, and for other such groups.

According o Irvin, "Thé Commission on Post-War Plans of the
National Council of Teachers of Mathematics has recommended a double=
track mathematics program,"--one, a program for those needing spe-
cialized mathematics and those who show special aptitude for
mathematics and science and, two, a program for the average citisem
(10, pp. 235-40).

¥While there is considerable disagreement as to how the math-
nﬁuﬂmmhaﬂnﬂw“ﬁmtﬂu
agree to a large extent with the following outline of the recommenda-
tions by the National Council of Teachers of Hathematics as to the
guiding principles to be applied in formulating and organizing the
mathematics offering in the secondary schools,

1. The curriculum should include basic elements of arithmetic,
algebra, geometry, graphic representation, and trigonometry.

2. For every type of pupil, a methematics course must give con=
stant attention to the foundations, while at the same time it stresses
significant applications within the learner's potential range of



understanding and interest.

3. In grades seven through nine, the fundamental concepts,
principles, and skills of mathematics must be introduced and devel-
oped in a carefully organised pattern, paying attention to logleal
considerations and psychological and pedagogical principles,

Le With retarded pupils, modifications are needed in the rate
of progress and degree of comprehension.

S. The precise scope and degree of emphasis should vary with
location of schools.

6., Psychological considerations should help determine the amount
of work, speed of accomplishment, and the preparation of each unit
or topic,

7. Hathematics is composed of a relatively large body of closely
related abstract ideas. Its fundamentals must be learned as an ore
ganized sequence. Constant attention and real understanding are
necessary for success in this field. Considerable practice over a
period of months or years are needed for mastery and the sbility to
apply the results of mathematical training, Each forward step in
thwjnth,uanh.nm“. !ha,throuadnmu-
mﬂmmdmt.

a., Constant evaluation and guidance is needed.
be The importance of each day's work should be

¢, Understanding of concepts is the key to success,

e, hmum«wmntm-n

b 8 mmuwwum
to the same topiecs,

8. Principles of arrangement of sequence of topics are:
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Objectives
The course in mathematics should be built around properly planned

objectives, general and specific., The objectives of a mathematics
course should be consistent with the gemeral objectives of education
and with specific needs of the nation, state, community, and individ-
uals involved,

The general objectives of education as determined in the recent
White House Conference for Education are listed here as they appeared

ting, spelling
oral writing (and written) expression; the arithmetical
and mathematical skills, including problem solving, While
schools are doing the best job in their history in teache
ing these skills, continuous improvement is desirable and

2, Appreciation of our democratic heritage.

3. Civil rights and responsibilities and knowledge
of American institutions,

4, Respect and appreciation for human values and
for the beliefs of others,

5. Ability to think and evaluate constructively and
creatively,

6. Effective work habits end self-diseipline,

7. Social competency as a contributing member of his
family and community.,

8. Ethical behavior based on a sense of moral and
spiritual values,



9. Intellectusl curiosity and eagerness for lifelong
19.. Aesthetic appreciation and selfe-expression in the

.11. Fhysical and mental health,
12, Wise use of time, including eonstructive leisure

D..wmd&Wwﬂdmﬁm%
relation to it as represented through basic knowledge of
Tk e Siliieei o o vilbevanias it M b
comunity (9, p. 2).

The invariant frame of reference around which all objectives
center are the physical universe, society, and the child (19, ps 21).
However, the objectives within the frame of reference may vary with
time and location.

The genersl cbjectives of mathematics are of two types, "o
insure mathematical competence for the ordinary affairs of life, to
ﬂnmtuutmuenioamu:marm-dmw
and "to provide sound mathematical training for future leaders in
science, mathematics and other learned fields (12, pp. 33=36)."

While specific mathematical objectives may vary slightly between
grades at the junior high school level, there is general agreement
among authorities as to the desirability of establishing and working
toward the following somewhat genmeral goals during this period:

1. Proficiency in performing fundamental skills,

2, Comprehension of basic concepts,

3. Appreciation of significant meanings,

L. Development of desirable habits and attitudes,

Se Efficiency in making sound applications, and

6. Confidence in making intelligent and independent inter-
pretations (2, p. 16),

arts



It is felt that in the seventh and eighth grades and in general
mathematies courses beyond the eighth grade greater emphasis should
hplmdwthhdmtﬂtmumlwumh-ﬁmm,
while in the ninth grade some emphasis should be shifted toward the
development of mathematical power (17).

Major divisions of course content

As may be anticipated, there is no rigid, chartable program for
the seventh, eighth, and ninth grades, especially the ninth, that
would be universally sccepted by anthorities in the field of mathe
ematics education,

The intention of the author in listing the following programs of
course content is not to give the impression that amy of these programs
would be generally accepted, but to indicate what concepts, principles,
and skills various asuthorities feel are desirable at the differemt
levels of maturity,

The Joint Comsission of the Mathematics Association of America
and the MNatiomal Council of Teachers of Mathematics favor, approxe
imately, the following detailed outline of course content,

Seventh and eighth grade mathematics, The mathematical programs
of the seventh and eighth grades are treated as a unit., They should
include topics from arithmetic, informal geometry, graphic representa-
tion, algebra, and trigonometry; with some emphasis upon modes of
thinking, habits, and attitudes; also historical backgrounds, cor-
relation with life situations and other school ntiuﬁnt.

I, Arithmetic :

A, Basic concepts and principles (7, 8) (The mumbers
enclosed in parenthesis indicate the grade lsvel

at which greater emphasis is probably desirable)
1. Familiarity with the vocabulary of arithmetic



C.

2., Understanding basic principles of ardithmetic,

such as dividend equal divisor times quotient
plus remainder

Basic skills or techniques (7, 8)

1.
2,
3.

The four fundamental operations with whole
numbers, fractions and decimals

Skills and processes needed for social applica-
tion of arithmetic

Ability to use tables of measure

Using arithmetic in problem situations (7, 8)

1.
2,

3.

3.

Development of problemesolving attitude

Development of ability to analyse and solve

arithmetical problems

Study of practical problems such as

a, mmerical problems arising in the home,
school, store, and community (7)

be business

»
@, business or social

triangle, perpendicular
Realization of approximation of physical
measurements and

drawings
Basic skills and techniques (7, 8)

1.

2.
3.

ke

paper

How to draw basic figures of geometry (7)

Constructions (7)

a. an angle equal to a given angle

b. parallel lines

¢, an equilateral triangle, given an angle

d., an isosceles triangle, given base and a
side

e. related

Constructions (8)

8

b. bisectors

¢, common rectilinear figures such as
rectangles, squares, right triangles,
regular hexagons, related figures

d, figures similar or congruent to a given

Direct measurement of common figures (7, 8)
Finding simple areas and volumes (7, 8)

Solving applied problems involving above
skills (7, 8) :



9, Simple indirect measurement (7, 8)
of scale drawings
t.): ':arsm.m-ammtwu
relation

2, Informal study of symmetry (8)
3. mmwmr}.&mﬂhmm

k. Acquaintence with sueh geometric facts, prop-

Iv, mt-"a

V. Trigonomstry (7, 8)

grade should be a process of reviewing, applying, and extending the
work of the seventh and eighth grades, in so far as arithmetic, geom=

etry, and graphic representation are concernad.,



I, Algebra (9)

A,

B,

C.

D,

Basic concepts

1. Basic vocabulary

2. Understanding key concepis such as exponent,
negative, positive, ratic

Fundasmental skills and techniques

1. The four fundamental operations, involving
a., positive and negative numbers

2, Simple special products and factoring
3. Powers and roots
Fundamental principles

1. A study of the principles governing the

Seventh, eighth, and ninth grade mathematics. There are el-
ements of course content that are about the same for the seventh,

eighth, and ninth grades.

I, Mathematical modes of thinking
types of appreciation (7, 8, 95

habits, attitudes, and

15
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1, The development of habits of accuracy and
correctness
2. The development of habits of estimating and

checking

3. Learning to interpret and analyse elementary

. problem situations

L. MNeat preparation and arrangement of written solue
tions of suitable mathematical problems

5. The development of an interest in the study of
simple quantitative relationships

6, Learning to appreciate the place of mathematics
in everyday life

7. Learning to understand and apply relational
thinking ,

-

II, History of Mathematics
1. The history of the development of many of the
topics of mathematical interest should be used
to stimulate interest, to broaden the under-
standing, and to aid retention and transfer by
the student (7, 8, 9).
I1I, cmvh" : t;dnth-nu«lwojn ts and activities
s 9
1.’hmhﬁuudtm that correlate
mathematics and other school subjects and life
situations should be a part of the course cone
78-91, pp. )e
Remedial classes. The course content for remedial work or for
- slow pupils should vary according to the strueture of the class., The
planning for remedial work should be dome according to the needs of
the members of the class as determined by extensive testing and
evaluation,

Cole (3, p. 225), an authority in adolescent psychology, claims
mtﬁmnm,fwalwmdfdlmumd
success in secondary school subjects is that "these courses are to-
tally inappropriate for about half the pupils,” She claims that the
answer to the problem is not a lowering of standards in present
classes, rather a revision of the curriculum that will give unsuccess-

ful students material with which to be successful, This implies



17
special course content for the slower pupils.

The Joint Commission lists one possible outline for slow pupils
(19, pp. 252.53).

Classes for superior students. Some schools may find it desir-
sble to have a special, flexible outline of course content for supe-
rior students, This outline should alse be according to the needs,
" Snbasente; IENEIEUIAE. oF AN hanl iy e Autivaiand
extensive evaluation and testing,

It is recognized that for optimum results, even where grouping is
in effect, it is desirable to do considerable individual instruction,
mm-&-mmuam@mww
ordinary outline of course content.

Major experiences and materials of instruction that are designed to
schieve objectives of & course in mathematics

The question of what experiences a child should have in connec-
tion with his acquisition of important mathematical skills and con=-
cepts and what aids should a teacher use in the process of helping
him to acquire these skills and concepts probably has as many answers
as there are teachers of mathematics, This section will attempt only
to give a brief review of the literature that has been written on
this subject, in order to indicate the nature of the activities that
are felt to enhance learning in mathematics, and to list a few of
the teaching aids used. Some evaluative comments concerning various
experiences and teaching aids will be listed, Some publications that
cover the subject quite extensively will also be listed.

Until some time during the nineteenth century it was gemerally
felt that the teaching of mathematics was done satisfactorily by the



method of lecture, drill, and recitation. The main equipment needed

for such teaching was a blackboard, a text, a piece of chalk
straight edge, and perhaps a piece of string.

* In fact, there is some evidence that the same method and the
same equipment is standard in many of the classrooms where mathe-
ematics is taught today

¥uch has been discovered during the past century concerning
learning processes, There has been considerable research done in

such areas related to learning as motivation, retention and transfer
&wgﬁgfg.gg.ﬂnﬁ.s!&!wﬁn
sensory aids to learning,

Psychologists and authorities in mathematics education, as well
as many classroom teachers of mathematiecs, recognize that activities
do much to stimulate interest in mathematics, partly because they are
a means of connecting the abstract operations of mathematics to the
concrete things that pupils are familiar with, and because they show

It may be taken as axiomatic that students will work most
diligently and most effectively at tasks in which they
are geminely interested,

 As a rule, students readily become interested in
things which are new or exciting, in things for which

« » « the possession of a background of related informa-
tion tends to intensify interest in new work, . . .

The elements of novelty, of usefulness, and of sheer
intellectual curiosity are the primary stimuli for the
awakening of interest (2, p. 126)

A1l initial leamming in the classroom should have

g .
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Not all children are endowed with the same basic capacity

for initiating experience, Where the experience is

lacking, wWthmmww

proper sensory activity to motivate it (7, p. 26

Several authorities feel that at the junior high school level
pupils are unable to deal entirely with the abstract in mathematics,
that pupils will learn and retain many of the principles and cone
cepts of mathematics better if teachers plan interesting, meaningful
experiences in a laboratory setting,

Reeve (25, p. 50L) writes, "Although teachers of mathematics
have been slow to transform their recitation rooms into laboratories
and workshops, this is what really needs to be done to insure proper
use of multiesensory aids in teaching.,”

¥ulti-sensory aids contribute much to the process

of learning, While some of the values can be measured,

there are immeasurable attitudes and responses which are

recognized and appreciated by both the teacher and the

.l'nmuuhbmtu:rhullwthdlthaﬂm

it takes to build and organize, Malti-sensory aids are

part of the commonesense method of developing power to

discover, to understand, and to use mathematics and mathe

—mmummmmdmm,p.m.

Much of the simpler equipment of the mathematics classroom or
'hhmtaywhﬁtyt&mh. It is felt that students who
design and make such equipment, after studying its history and use,
got the most fun and profit from it. Students take pride in things
they make themselves, and it adds to the interest in using the equipe
ment, Pupils tend to better understand the principles upon which the
instruments are made if they make them themselves,

Howsver, the fact that a method yields favorable results when

moderately used, is no assurance that increased use ylelds increasingly



favorsble results, Such is the case with laboratory activities and
with the use of multi-sensory aids in tesching mathematics, There is
danger in over-using these otherwise valuable tools, Teachers are

warned that

« While well-conducted laboratory work of the nature
mhdmdonuhhmﬁmtmm“m
of mathematical study, especially in the lower grades and
the junior high school, it can never provide a complete
foundation for mathematical work, . . . Experiments and
applications are valuable in relating mathematical prine
eciples and processes to other fields, but they do little
toward developing and clarifying the interrelations of the
different parts of mathematics itself, They can be made
to provide valuable supplementary work for purposes of
enrichment of certain parts of mathematics, but beyond
this, too much may not be expected . . ., Experimentation
which is mere busywork and which does nothing to develop.
understandings of or applications is prace
wm'z’,o )' :

Activities which may be used to enhance the learning of mathe
ematics may be classified into two groups: one, those which take
place in the classroom, and, two, those that take place outside of
the classroom, whether they are sctivities which might be termed
extra-curricular or those that are called noneschool, |

Following is an arbitrary grouping of some of the major expe=
riences or activities which a pupil may encounter in the study of
mathematies at the junior high school level,

B, Creation of, or construction of

equipment
L. Problems related to present mathematical
interests
S. OGeneral rules from specific mathematical
principles



11,

Ce

D,

F.

Jo

6. HMathematical games, puszles, contests

7. Oeometric figures and designs

8, Graphs, charts

Mmm-r-hhdbmlmm

1, Study income tax forms

2. Make out a bank deposit slip

3., Study newspapers for applications of mathe
ematica

Seeing and hearing audio-visual alds

1, Films

2, Slides

3. HNodels

Teacher presentations

1, Lectures

2. Demonstrations

3. Examinations

L. Reviews

5. Teacher-led discussions
Problem solving

1, Actual and simulated
2. Graphic and statistical
3. Oral and writtem

L. Individually and in groups
Blackboard work by students
1. Presentations

Ce
2. Older students

b. Professors
¢, Parents

Out-of=-class experiences

A,

1, Solution of problemse-exercises



The experiences which are most widely encountered by pupils in
'iﬂaisggﬁgiﬂlgag
bocks. f%i«oiii‘»ﬂl&iﬂa
gg\ﬁisg g!igsgﬂo'
tioning, or other methods of teacher presentation with equally good
results, It may be argued that particular methods are better than
others, but it is axiomatic that the succeas of the mathematics
instructor in the classroom will be no better than the ability of

methods used, Effective instrunetion cannot be gueranteed by any
single, simple formila,

Textbooks, The mathematics textbook is an extremely important
feature of the mathematics program because in many schools it largely
determines the content and organization of the course of study,
Indeed, in many cases it is the course of study. Thus, the selection
of textbooks is an extremely important matter and one that is becom-
ing increasingly complex with the great mumber of textbooks now on
the market., The selection should be made after careful study of
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available textbooks and after judging each according to a list of
criteria for textbook evaluation which is suitsble to the locality
in which the textbooks will be used,

Many authorities recommend more than one textbook where possible,
or where needed to accomplish objectives.

Workbooks, The following brief statement implies the values
and limitations of workbooks,

iy - e e ey

in appropriate ways embody certain features which may make
mmmmmwm (2, p. 102), -

perceived to include nearly all of the aids to teaching, in this paper
1t will be restricted to motion pictures, film strips, slides, models,
ﬂmmmmmumum'm.mmm
mentioned,

Many fesl that few students are able to see clearly in their
minds those things that they have not seen with their eyes,

Grossnickle (8) recommends wide use of sudio-visual aids to
lend to meaningful discovery of even the elementary concepts such as
division,

Authorities generally agree that motion plotures are one of the
best devices for illustrating effectively the practical applications
of mathematics and for illustrating convepts which deal with contine
uous change, such as locus of points, '

Hotion pictures, film strips, and slides must be used with judg-
ment, after they have been checked for appropriate and accurate con-
tent. Where the content is not accurate, it is frequently as easy
to establish a false idea as it is a correct one. False ideas are



not easily erased from the mind,

It is desirsble for the teacher to prepare the class for the
film to be presented and to follow with appropriate discussions or
athlrmﬂﬂtiu.

It should be kept in mind that interest in motion pictures on
mathematical subjects may not be directly associated with interest
in mathematics, :

Drill. Drill is one of the experiences common to most of the
students of mathomatics. Butler and Wren observe that

Hany of the operations of mathematics meed to be performed

not only correctly but with reasonable facility and speed

if they are to be very useful, Some of them need to be

actually sutomatized. The scquisition of faecility in such

mmhmwwmmuﬂ
repeated practice, i. e., through drill

. + + however, understanding xmst go hand in hand with

operational tmnmr (2, p. 176).

Most authorities agree that understanding should preceed drill,
Butler and Wren list principles of drill that should be useful as a
guide to teachers (2, pp. 176-179).

Drill, while valuable if properly used, has limitations, It

should be kept in mind that what is understood; those things that
pupils learn meaningfully, stays with the lsarner betier and is
applied more successfully than what they "learn” by mere drill (15,
p. 8)(28, chapter 2).
: Review, Review should aim at the fixation and retention of
facts, processes, concepts; and at the thoughtful organisation of
the details of the subject matter into a coherent "whole"; and the
relationship of the various parts to each other,

Where students review by themselves the teacher should help plan



the review, Definite instructions on what and how to review are
needed. ;
Drillbooks, workbooks, or textbooks that contain certain review

Hathematics clubs provide an extellent means of stime
uwng!n igﬂgﬁnﬂ g g in

gu&‘iﬂﬁ.l&& ggoﬁg view of

the subject which is somewhat differemt from that gained ;
5 in the classroom (2, p. 13kL).

: EEE There is much evidence that moderate

_ and well-timed use of puzzles, games, contests, and other such rece

*© reational devices adds much of interest and sest to the courses

_ : gﬁﬁnggi. However, they should not be

permitted to pree-empt an undue amount of the regular class time,
Homework. Instead of having a considerable amount of practice
at home, with which pupils may and frequently do receive assistance

which does more harm than good, there is a tendency to use the home as

a source of information and data pertinent to the uses of arithmetic
in every-dsy life (2L, pp. 29-3L). .
Classroom equipment, Values and limitations of classroom equip-
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caleulating equipment that has not been mentioned that might be used
to a greater extent than it has been, Some suthorities feel that the
abacus should be introduced early in the elementary grades; and that
the slide rule and the mechanical calculator might be introduced in
the ninth grade, Calculators serve as a rapid means of chacking
computations and tend to relieve the drudgery sometimes associated
with certain types of probleas, Other advantages are also elaimed
by various writers,

Types of classroom equipment are numerous. Articles may range
in cost from a fraction of & cent to several hundred dollars, For
an extensive 1ist of typss =nd uses of such equipment the resder is
referred to the following publicatioms: ' (22), (25), amd (29).

What mathemstics should be reguired .
t“ﬂhﬁ“ﬁnﬁﬁtm&_uﬂwmmdm
pupils, Perhaps the most significant research in that area has been
done by the Commission on Post<War Plans, a comsission of the National
Council of Teachers of Mathematics, In their final report they listed
twenty-nine questions. The comment preceeding the list of questions
was, "If you can say 'yes' to nearly all of them you can feel pretty
secure when it comes to dealing with the problems of everyday
affairs,"

The list is as follows:

1. Compu . Can you add, subtract, mltiply, and

ectively with whole mumbers, common frac-
tions, and decimals? -

2, Per Cent., Can you use p°r cents understandingly

and accurately?

3. Ratio, Do you have a clear understanding of ratio?
ke hﬁ‘. Before you perform a computation, do
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6,
Te
8.

9.

15.

m_nmgr_gw. %mmmm

¥

root. Gumrmthwmtois
%W-wwdﬁrw

les, ©Can you estimate, read and construct an

% Do you have an understanding of
parallel lines, triangle (right
isosceles, and equilateral), parallelogram
(amludinglqur.animtmh), trapesoid, ecircle,
nghrpol;m.,prm cylinder, cone, and sphere?

relation. Can you use the Fythagorean

a right triangle?

Construction. Can yom, with ruler and compasses,

mtwdmm;amamm; divide a line
segment into more than two equal parts; draw a tane
gent to a circle; and draw a geometriec figure to
scale?

Drawing. Can you read and interpret, reasonably well,
maps, floor plans, mechanical drawings, and blue-
prints? Can you find the distance between two points
on a map?

Vectors. Do you understand the meaning of vector;

udunmﬁndthunmmtufmfm?

Hetric « Do you know iow to use the most impore
tant me ‘units (meter, centimeter, millimeter, kile
e-hr, gram, kilogram)?

« In measuring length, area, volume, weight
time, temperature, angle, and speed; can you shift
from one commonly used standard unit to another widely
used standard unit; e.g., do you know the relation
between yard and foot, inch and centimeter, ete.?




2l,, Practical f « Do you know from memory certain
25, Similar and Do you know the

26, . Do mmmdm
%uﬂ,!gmm? cmr;:-mm-mwm'

27. % « Are you mathemat-
%a#u actory adjustment to a
ftntjobinhutmu;..g.,hnmusmmw-
standing the keeping of a simple sccount, making change,
and in arithmetic that illustrates the most common
problems of commmications and everyday affairs?

28, Stretching the dollar, Do you have the basis for deal-
ing intellipgently with the main problems of the consumer;
e.g8.y the cost of borrowing money, insurance to secure
adequate protection against the mmmerous hasards of life,
the wise management of money, and buying with a given
income so as to get good value as regards both guantity

29 ﬁhﬁ_mgmggmmwmm Can

. J o . you an=-

a statement in a newspaper and determine what is
assumed, and whether the suggested conclusions
g;;:).gummumtmwmmm,».ns.

In the above report, addressing high school students, the Com-
mission says, "In order that too many doors do not close on yom early
in life, the minimum high school mathematies for you would seem to
be one or two years of general mathematics,"

The Joint Commission of the Mathematical Asscciation of America



and the National Council of Teachers of Mathematics reports, "The
Commission believes that mathematics should be required through the
ninth school year, and beyond the ninth year in the case of competent
students (19, p. 7h)."

Douglass (L, pp. 290-9L) feels that two years of mathematics
beyond the eighth grade should be required if the proper mathematics
offering is available, He recommends that election between algebra
and general mathematics in the ninth grade should be on the basis of
apuﬁhmthmmﬂiummuulmnhlyhmf

In a study reported by Irvin (10), two mathematics specialists
recommended that mathematics subjects be ungraded at the secondary
level, The study implied that where enrollment is elective it should
be determined by (1) the student's past achievement, (2) the teacher's
recomsendation, (3) reading comprehension test results, (L) special
interests and vocational preferences, (5) intelligence tests scores,
and (6) parent's wishes.

There is an indication that authorities in mathematics education
might generally agree upon the following: Where the mathematics pro-
gran is adequate, every student who does not have a conspicuous lack
of ability should be required to study mathematics through the ninth
grade.

Methods by which students are helped to develop sbility to apply
skills learned in other courses to mathematics

If an objective of mathematics instruction is to insure math-
ematical competence for the ordinary affairs of life, mathematics
teachers should obviously attempt to show the inter-relationship of
mathematics and other courses of study, in so far as they apply to
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u-m.ﬂundm.. Perhaps the following somewhat typical
“incident, as related by Schult will illustrate the need for such cor-
relation,

"But,” interrupted one little girl, "that was CUPSI®
This indicated the need for relating the mathematics

work, as far as possible, to actual experiences so that

we will not have our mathematics imowledge in a vacuum

(30,”0217-”)-

The applied phases of mathematics correlation with life situa-
tions and other school activities should vary in accordance with the
maturity of the pupils, the total allotment of time, commmunity needs
and interests, and other considerations, "Definite provision should
be made, however, for the study of many life situations that are math-
ematically rich and also for school activities that have a mathematical
m().”Pom-)o'

Heading. "The ability to comprehend the printed page is necessary
in any subject. Therefor the mathematics teacher cannot escape being
a teacher of reading also (30, p. Lh8)."

Every help the teacher can give the student in applying reading
skills to reading in mathematics will yield favorable results in
mathematics accomplishment,

Experienced teachers know that much of the high mortality
in arithmetic (and other mathematics) is due to defective

reading on the part of the students. . . . the teacher must
develop vocabulary meaning by extending the sense meaning of
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with the context at hand (31, p. h62). A

Murray (31, p. k62) liste six kinds of readings encountered.

1, Reading to obtain facts

2. Reading to analyze facts

3. Reading to interpret facts

L. Reading to understand the mathematical processes

S. Resding to understand the subject-matter vocabulary

6. Neading 0354 the iiplisatins for applisatiiie Ao

Following are some suggested methods of improving the reading of
problems:

1. Create readiness by discussion and demonstration of techniw
ques used in reading literature and in reading an aritimetic problem,

2, BExplain terminology.

3. Present problems that present a familiar social situation
whemever possible,

i, Have drill in reading for comprehension.

§. Have pupils reproduce the problems, paying attention to
pronunciation and vocabulary meaning,

6. Have pupils paraphrase the problem.

Te Mmﬁhquhhm&mmumtmmhm
for and the information given.

8. Diagram the problem,

9. Practice problems involving different situstions.



10, Have pupils create or formulate problems,

11, Encourage wide reading, i.e., variety of texts, business
sections of newspapers, and world almanacs,

12, Others--For extensive and detailed methods, the reader is
referred to a bibliography prepared by Charles H, Butler (31, pp, L52=
59). |

Gourses other then reading, Many hundreds of pages have been
written concerning the integration of mathematics with other school
subjects, In a short sumary as is intended in this paper, it is felt
to be unwise to attempt a coverage of a topic of such magnitude. Ine
mmmmummuwam
Hational Council of Teachers of Mathematics (21). Nearly every volume
of The Mathematics Zeacher and School Selence and Mathematics contains
numerous articles of merit concerning integration.

Bvaluation of the effsctiveness of the methematics course

Bvaluation is one of the fine arts of teaching. It may be effece
tive, subtle, and far reaching in the results obtained if properly used,
The proper use of evaluation requires considerable skill and adeptness
in evaluative procedures and in the interpretation of results,

Mathematics teachers should realise that evaluation

is a continuous process involving mumerous personal cone-

ferences and cbservations of attitudes and behavior as

well as including pencil and paper tests., BEvaluation

must be concerned with individual growth resulting from

personalized instruction rather than with achievement

comparisons between members of a group (10, pp. 235-40).

It is considered advisable to administer tests ome of the first

days that a teacher meets with the class to aid in determining where
to start with instruction. Continuous evaluation may be effectively

used to determine topics that need reteaching, to prepare plans for
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review work, to find individual pupil's trouble areas, to determine
individual and group progress, to help the pupil evaluate his own
efforts, snd in other areas,

Evaluation should attempt to measure more than subjectematter
achievement. It should test the pupils' understanding of the number
system, their appreciation of why we do what we do in processes with
numbers, their ability to round off numbers, to make estimates and to
judge whether or not their answers are reasonable. Tests should also
attempt to evaluate the pupils' understanding of the vocabulary and
concepts of mathematics, their ability to perform mathematical skills
in various situations, and other important outcomes consistent with
the objectives of the course (15, p. 26).

Without measurement in terms of goals to be achieved,
children can make little progress in creative work and

will suffer the disappointment of frustrated

efforts and failure (6, pp. 392-95).

While the above statement is somewhat controversial, it eme-
phasizes evaluation in terms of objectives, It implies that pupils
should be aware of the goals of their particular course and of their
progress toward those goals. These principles are widely accepted,

In practice, there are two major types of pencil and paper tests
most frequently used to measure progress in a course in mathematics,
They are teacher-made tests and standardised tests. Some other types
of written tests are those designed by textbook authors, departments
of mathematics, local committees, or school distriet staffs, There
are several types of commercially produced tests appearing on the
market that vary in value and purpose.

It is becoming more common for teachers, through observations,
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conferences, and interviews, to attempt to evaluate attitudes, appre-
ciations, and other outcomes of instruction without the use of written
tests,

Advantages of using teacher-made tests over standardized tests
aret Teacher-made tests may be constructed to test only the material
that has been covered in class, to test any area of the subject-mat-
ter regardless of scope, or to test individual progress in particular
areas, They may be constructed to test material in connection with
.Wlml;nhlm. Teacher-made tests are relatively inexpens
uummwmm.._'wmmm

Unless care is taken, howsver, teacher-made tests may be poorly
constructed and of little value,

Advantages of standardized tests are that they posses norms which
provide for equitable comparisons, They are likely to be more valid
and reliasble with respect to the things they are designed to test,
They usually measure skills and abilities that are worth measuring,
Scoring and administering are relatively easy. A controversial advane
tage is that the teacher need not spend so much time on the testing
PTograme

Morton points out that tests should not emphasize speed too much.
Muamd‘mw,hmmmuae!u. Some pupils
with good mastery will never display much speed. He also states,

The development of better evaluation technics and

the more skilful use of the technics we have present a

real challenge to classroom teachers of the present

time (15, pp. 27-28).

To emphasize the importance of the evaluation program, the
National Council of Teachers of Mathematics proclaims:
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and the future of mathematics
all demand an even deeper and broader study of instruce
tional problems, In such study evaluation plays a fune
damental role. . . o If it is superficial and narrow,
the development of the place of mathematiecs in educa=-
tion is retarded. If it is thoroughly and compreshen=
Wm,mummnrmm(”,p.

Teacher load

It is universally recognized that the teacher who is not over-
loaded is potentially in a better position to do a good job of teach-
ing than one who is, It is also recognized that an overload for one
teacher may not be for another.

Sﬂdtbfmmﬁmlﬂmﬂnm&-mw
a day that the teacher must teach, the number of preparations per
day, the length of the class periods, the type of class (English,
Music, etc.), the mmber of students in each class, and the teacher's
out-of-class activities,

Because the conditions under which a good job of teaching can
or cannot be done will vary from teacher to teacher, there are no
absolute values for teacher load that can be established to apply to
all teachers. There has been considerable research to try to estabe
1lish desirsble norms or standards; however, many of the findings of
research have been controversial or contradiectory (1L, pp. 212-15).

Douglass and Noble developed what is frequently called the
Douglass Formmla to aid in determining standard teacher load (5, pp. 97-
98).

Accrediting associations have established certain norms which
they feel should not be exceeded if an optimua job of teaching is to
be accomplished.
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T™e popular consensus of opinion as to the desirable teaching load
at the junior high school is approximately as follows:

1, Five class periods per day (at least one period free for
preparation, planning, consultation, ete.),

2, One to three preparations per day,

3. Maximm of sixty-mimute class periods, ninety-minute labe
oratory periods (this includes time spent changing classes),

L. Twenty-five to thirty students per class for academic
classes (The mmmber may be greater for such classes as band or
physical education, but less for remedial classes),

5, Outeof=class responsibilities should be reasonable and in
accordance with the ability of the teacher to assume such respon=
sibilities.

While this statement indicates the task of the teacher in but cne
area of his work, that of teaching such that students achieve the
mastery of subjectematter and its application, it indicates something
of the responsibility that a teacher should accept when entering the
profession. It implies that the teacher should have certain qualities
of a guidence specialist, a psychologist, a research expert, a sccial
leader, and a subject-matter specialist. Perhaps careful analysis may
reveal other implications, but these alone are sufficient to illustrate
mw_amuumctmmtwomdm



society into the teaching profession.

Education authorities regret that in many districts salariss and
other conditions are such that many capable people cannot be attracted
into the teaching profession even though they would like to teach if
conditions were suitable.

This controversial subject may not immediately appear to be
relevant to the subject of teacher preparation, but in the opinion
of the author, it appears to be one of the major influences in keeping
the gap relatively wide between what is recognized as desirsble in
Wmﬁmw.&tmmn'mlnd.

Tt is recognized that preparation, though importent,is only one
factor which contributes to the capability of teachers. The Joimt
Comsission of the Mathematical Association of America and the Na-
tional Council of Teachers of Mathematics recognized five major
qualities that are desirable in the mathematics teacher: (1) soeial
and civic attributes, (2) general culture, (3) familiarity with ed-
ucational probloms and theories, (i) skill in instruction, and (5)
knowledge of and interest in mathematics. The commission regards the
latter quality as the most important of all, assuming the personality
and character of the teacher to be satisfactory (19, p. 188).

The North Central Association Committee says:

In view of what the Comaittee recognizes as inconclue

sive evidence regarding factors influencing teaching success,
the Committee has taken the position that quality of teache-

ing will be definitely related to the subject matter prep-

aration which the teacher has received for the actual

teaching assignment givem him (11, pp. 3-10).

Following is a summary of what is generally considered to be desire
sble as a minimum of preparation for secondary school teachers of

mathematics:



I, In Mathematics
1. cmmmumuwutamp
algebra, analytic geometry, and six semester
hours of calculus

2, A course that examines somewhat eritically
Euclidean geometry, and gives brief introductions
to projective geometry and non-Buclidean geometry,

' using synthetic methods (three semester hours)

3. Advanced algebra, including work im theory of
equations, mathematics of finance, and statistics
(six semester hours). The course should examine
somewhat oritically the basic laws of algebra,
irrational and complex mumbers, and operations
with them.

L, Either directed reading or a formal course in
the history of mathematiecs and its concepts,

Se Additional work is recoamended for those who

- teach the more advanced secondary courses.

II, In related fields (where the related field is mot

regarded as a teaching subject)

1. nnmmmumum,
chemistry that makes use of some mathamatics

Se hutiuhnehinginniurfhld(abmtniuw
class-hours recommended) (19, pp. 201-202).

In addition to the above, the teacher should have a broad general
education,



THE UTAH STUDXY

The questionnaire which was sent to the Utah teachers (See Table
2 and Table 3, Appendix) was patterned somewhat after a California
questionnaire (See Table 1, Appendix), except that more informatiom
was asked for, The Utah questionnaire was distributed during the
winter of 1956,

It is felt that the responses to the Utah gquestionnaire comprise
a representative sample of the total population of Junior High Schoals
in the state of Utah, An analysis of the returns of the questiomnaire
with respect to the schools, student population, and teachers rep-
resented is indicated in Table I, Table 5, and Tsble 6, respectively
(See Appendix). In addition, the author's check as to the geograph-
ical location of the schools represented revealed that, geographically,
the sample is representative of the total population,

In view of the above, the author believes that the findings of
this study reveal the nature of the mathematics program at the junior
high school level in the state of Utah, in so far as the opinions of
the teachers, as expressed in the questionnaires, reveal the nature of
the mathematics program in their respective classrooms. It is recoge-
nized that in many cases the information contained in the quese
tionnaire does not reveal the nature of the program completely or
accurately,

The statements in the following sections are all made with rese
ervations consistent with the above conditions., While many observations
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may be worded to imply that they accurately describe general conditions
of the mathematics program throughout the state of Utah, it is re-
alized that they describe the various aspects of the program with no

greater accuracy than is represented in the responses to the gquese

tionnaire, It is the intention and hope of the author that the
reader will interpret the results of this study with this in mind,
Analysis of Teacher Load

Number of Sections per day, As indiceted in Table 7, 61.6 pere
cent of the teachers at the junior high school level teach six or
more sections per day. 8ix of the elementary teachers who were tsache
ing severzl grades in the same room were reported as teaching twenty-
one or more sections per day. ‘ _

o clarify the meaning of the word "sections” as used here, the
following examples are givent A teacher who teaches two classes of
mathematics and three classes of science per day would be classified
as teaching five sections per day. A teacher who teaches four sube
Jects to each of three grades would be classified as teaching twelve
. sections per day,

There is an indication that larger schools tend to require the
teachers to teach fewer sections per day than do smaller schools,
(See Table 7)

Mumber of sections of mathematics teught per day. By comparing
Table 7 and Table 8, it is evident that a large percentage of the
teschers of mathematics, even in the larger schools, teach subjects
other than mathematics, While 13,8 percent of the mathematics teach-
ers teach one to four sections per day, 75.4 percent teach one to
four sections of mathematics per day. Twentyesix percent of the
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mnathematics teachers teach only mathematics. Iwenty-seven percent of
those teaching only mathematics teach fewer than five sections per day.

Teble 7. MNumber of sections per day that teachers are engaged in
elassroom instruction, {

School Laly 5 6 7 more than 7
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Number of students per class of mathemstics, Sixty-eight percent
of the mathematics classes at the junior high school level have thirty
or more students per class, Six-and-a=half percent contain forty or
more students. The junior high schools tend to have larger mathemat-
ics classes than the other two types of schools at this level. Eighty-
two percent of the junior high school mathematics classes contain
thirty or more students, 7.9 percent contain forty or more.



Table 8, Muwber of sections of mathematics taught per day.

Type and Number of sections per day

Size of
School 1l 2 3 L 5 6 7 8
High
Schools
1=-200 8 1 0 0 0 0
201500 19 S 1 2 1 0 0 0
above 500 O 2 3 2 3 0 0
Junior
High ‘
1-300 1 3 2 0 0 (v}
301-850 19 15 3 9 7 17 0 0
sbove 850 6 8 L 8 1Y S 0
Elementary
Schools
1-35 0o 3 0 0 3 1 1 2
oo S Sl SRR RS- BR B S s -IT e R
above

" W T W ¥ T ¥

Table 9. Number of students per class of mathematics.

Type and Students Per Class

Sise of Fewer LO or

School than 25 25-29 30=34 35=39 more

High

School

1-200 7 L 0 1 0

201-500 6 8 9 2 3

above 500 0 0 7 3 0

Junior

High

1-300 s 7 6 L 0

301-850 3 6 30 23 9

above 850 0 3 22 19 2

Elementary

School

1.35 10 0 o 0 0

36-150]50 8 g 1 1 0
SN SRR SR cbih dbR$. il
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Analysis of teacher experience and training

Nusber of years of teaching experience. It was noticed that some
teachers who listed one year of experience on this guestion stated that
this was their first year of teaching, in response to Part II, question
8. Thus, a few of the teachers who are listed as having had from one
to five years of experience should have been listed as having no pree
mw. Because there was no way of determining how many
first year teachers listed one year of experience, Table 10 is
coplled exactly as reported in the questionnaire,

The distribution of teachers according to years of experience
is as follows: During the first five years many teachers leave the
profession, afterwards the decrease is gradual and relatively con=
stant until age of retirement.

Table 10, HNumber of years of teaching experience of mathematics
teachers at the junior high school level,

Years of Teaching Experience
0 1-5 6-15 16=30  above 30
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Mumber of years of experience teaching mathematics, Fifty-and=
seven-tenths percent of the mathematics teachers of Utsh at the junior
high school level have taught mathematics for fewer than six years,
Fifty percent of the teachers report that they have taught mathematics
for fewer years than their total number of years of teaching expe-
rience.

As may be seen by comparing the information in Table 10 and
Table 11, there is a tendency to shift teachers of other subjects
into mathematics classes, One teacher complained vigorously that he
hates to teach mathematics, but that was his assignment, Others felt
thay were not sufficiently trained to teach mathematics but that thay
had been assigned to do so. '

Table 11, Number of years of experience teaching mathematics.

g::d Years of Experience Teaching Mathematics
0 1.5 6=15 16-30  above 30

4! gggis {

1-300

above 850

S

o
B¥e
5
B
o

I

1-35
36-150
above 150

3 b 2
b 3 2
é

Cgae e R e ';;'

The notices on the placement buresu bulletin board at the Utah

O




State Agricultural College (spring quarter, 1956) indicate that
administrators request teachers to teach mathematics and to coach,

or to teach shop and mathematics, or to teach mathematics and other

~ subjects, sometimes not closely related, In view of the above conside
erations and because mathematics is a required subject at the junior
high school level, it appears that evaluation of policies and prac~
tices with respect to the training and hiring of teachers that may
teach mathematics should receive immediate attentiom.

Table 12, Number of years of college completed by teachers of mathe

Type and Years completed

Size of

School O=3 L S 6 7 above 7
High

School

1-200 0 11 2 0 0 0
201-500 1 19 5 2 1 0
above 500 (4] 9 1 (4] 0 0
Junior

High

1=300 0 12 6 2 2 0
301-850 0 34 29 6 2 1
above 850 1 18 20 [ 1 0
Elementary

School

1-35

36150
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Degrees held by teachers of mathematics., While fortytwo percent
of the teachers of mathematics report having completed five or more
years of college, sixteen percent report having been granted advanced
degrees, Six percent of all teachers report less than a bachelor's
degree. Twenty-two percent of the elementary teachers report less
than a bachelor's degree.
Table 13. nmlmdwmmaummanmmm

Type and P s s
Size of None normal Bachelor Master Doctor
School certificate
High
School
1-200 0 0 13 0 0
201-500 2 0 22 L 0
above 500 1 0 9 0 0
Junior
High
1-300 2 4] 1 s 1
301-850 0 0 61 1 0
above 850 1 0 3 0
Elemontary
School
1a35 3 3 3 1 0
ot DO o / 2 0
= @+ W +

Hajor fisld of study. The major fields of study were classified
as follows:

1. Hathematics

2. Physical sciencet includes chemistry, physics, geology

3. Agriculture

L. Biological science: includes biology, physiology, psychole
ogy, soology
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5S¢ Education
A. Elementary

B. Secondary
With a teaching major in mathematics
With a teaching major not in mathematics
Physical science composite

6. Fine arts: includes art, English, languages, music, speech
7. Forestry and wildlife

8. Indusirial arts

9. Physical edusation

10. Social science: includes business, economics, history,
social science composite, sociology

Only eight percent of the teachers reporting a major field of
study indicated that their undergraduate major was in mathematics.
Twenty percent listed either a major or minor in mathematics, In
these reports there were a few obvious contradictions., Some listed
a minor in mathematics with fewer than five hours of college credit
in mathematics. In all, twenty-five reported undergraduate minors in
mithematics,

Iwenty-two percent listed their undergraduate major as mathematics,
physical science composite, physical science, or sscondary education
with a teaching major in mathematics. Fifty-eighbt percent reported a
major in social science, physical education, fine arts, or agriculture,
according to the above classification.

No teacher reported a graduate major in mathematics. Onhly three
listed their graduate minor as mathematics--one of these indicated
gero hours of graduate credit in mathematics., (See Table 1L.)

Quarter hours of eredit received in mathematics. Thirteen per
cent of the teachers reported no college eredit in mathematicsj sixty
percent reported fewer than eighteen quarter hours of credit, the



Table 1, Tebulation of major fislds of undergraduate study as
| reported by mathematics teachers. .

R T M AT S S T S B TSRS O, 3L R T YT SR TR T O 3 L S R R R T TR T e e T e e R S

Humber of majors
Vlergiaduits: Najowr High School Junior High Eemen-

teaching major mathematics

Forestry and wildlife
Physical education

qgwoorn»u o Howmwm
BwwiEowr o E&oF
Skwworoww v oOwow
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amount generally required for a minor in mathematics; ten percent
indicated that they had received forty-two or more quarter hours of
credit in mathematics, the approximate number of hours needed to

satisfy the minimum amount of training in mathematics recommended
by the Joint Commission of the Mathematical Association of America
and the National Council of Teachers of Mathematics (19, pp. 20l
202). (See Table 15)

Even where teachers have little or no training in mathematics,
there is little tendency for them to include courses in mathematics
in connection with their graduate study. (See Isble 16.)
Analysis of mathematics course

In order to analyse Part II of the questionnaire with efficiency
and to represent the findings in tabular form with economy of space



Table 15. Quarter hours of ecredit in mathematics received by
teachers of mathematics (Undergraduate).

Type and Hours of credit

Size of :

School 0 1-17 1829 30-41 above L1
High

School

1200 1 7 1 2 0

201-500 0 15 5 2 0

above 500 0 L 1 3

Junior

High

1=300 2 5 3 2

301-850 8 30 1, 8 9

above 850 6 i7 9 6 7

Elementar

School

135 3 6 2 s g B 0 0

36-15015“ 5 3 1 0 g

i & w3y %

Table 16, Quarter hours of credit in mathematics received by
teachers of mathematics (Uraduate).

Type of school ‘ . Hours of Credit

7 15 _ 6=l7 above 17

High school 2 S 0

Junior high 7 8 =

Elementary : 2 ) 4 0
0 1 B 2

it was felt necessary to codify and classify the information given
in the questionnaires.

The meaning of the words as used in the tables of the following
sections will be explained in the text preceding the tables.

It may be noted that some of the objectives, divisions of content,



experiences, and meticds are quite gemeral in nature, while others
are more specifie, For the most part, that is the way these items
were reported, Of course, some grouping and editing was necessary
to simplify the snalysis and tabulation of the data.

Throughout this portion of the study comparison of objectives,
methods, experiences, and other aspects of the mathematics program as
to size of school, type of school, experience and training of
teachsrs will be indicated only at the seventh and eighth grade
level, It is felt that the programs are too dissimilar and that there
are insufficient mmbers to make reasonable comparisons at the ninth
grade level.

Objectives, division of course content, experiences, methods,
and means of evaluation were analyzed by the author, with respect to
type of school, size of school, years of expsrience teaching mathe
ematics, and college credit received by the teacher in the field of
mathematics, The results of this analysis will be indicated but will
not be shown in tabular form except to show where significant dif-
ferences exist, the method of tabulation, or to show something that
is felt to be of general interest at this time,

Title of Course. While exact titles of courses in mathematics
varied, the courses may be quite accurately classified under the
following titles:

1. Seventh Grade General Mathematics., The major emphasis in
this course was on arithmetic,

2, Righth Grade Genersl Mathematics, The major emphasis in this
course was on arithmeiic, Some schools shifted emphasis, in varying
degrees, toward remedial work or preparation for algebra.
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3. Minth Orade Ceneral Mathematics. The major emphasis in this
course was on applied arithmetic. Some schools put considerable eme
phasis on reviev of arithmetic fundamentals and remedial work. Some
schools put some emphasis on algebraic and geomstric concepts.

L. Remadial Mathematics, There were four schools that reported
classes of a strietly remedial nature. Responses were too few and too
wum-mmamm:ﬁmm
in Utah,

5. Business Mathematles, Five schools reported classes where

6. Ninth Grade Algebra, or First Course in Algebra, The major
emphasis was upon algebra,

7. The Stewart school at the Univeraity of Utah offered courses
with a variety of titles. The content was also varied. MNany of the
courses were ungraded.

Objectives. The objectives given in response to the questionnaire
were coded and classified as follows:

1. Beed: To assist each pupil to recognize the need for
Hhmﬂmmmm

%gnh mntu-ummmm

includes: fundamental processes, mﬁhﬁn proces-
ses, the four basic operations, counting, standard units
of measure, simple measurement, whole numbers, fractions,
decimals, percentage, ete,

3. Application: To assist each pupil to apply basic mathe
ematical skills and concepts in class and in actual

life problams and to provide experiences which will
assure abllity to apply these skills

ke « To stimmlate within each pupil an interest in
ma and the desire to learn and apply math-
ematical skills
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12,

13.
k.

15,
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Y bmtmmldthmtw
tion, self-realisation, and improvement
mrtﬂunﬂmtm

t To provide each pupil with growth in more
mathematical concepts, spacial relationships,
and peometry

+ To assist each pupil toward penersl improvement
mind, This grouping includes: teechniques of
thinking clearly, precisely, independently and in an
organized mannerj ability to analyse and make sound

based on factual data; capacity for abstract
ability to recognize and interpret math-
ematical situations; and such improvements of mind

: To provide a means of preparation for
more advanced mathematics, This grouping includes:
preparation for algebra and other more advanced high
school mathematics and for college

r«mﬁmmm-;m
in mathematics, This grouping includes:

' t of mathematies; overcome frustration, fear,
and hatred for mathematics; enjoyment of a sense of
accomplishment

tool: To develop within each pupil an appre-
on of numbers as a tool for organized thinking

i To assist each pupil to develop skill in
subjectss reading, writing, communication,
mmmnm

History: History and ancient applications of mathematics

3 To provide individusl adjustment for those
are handigapped through sbsences, and slow lsarning

Character: To assist each pupil toward general improve-
ment of character. This grouping includes: personal

improvement of working habits; seccept responsibility;

%W}mﬁmﬂm;mmm
men

As may be seen in Table 17, there is little difference in the

objectives of the course in mathematics between the seventh and eighth

grades,

The major emphasis is on objectives in comnection with basic



Teble 17, Objectives of seventh and eighth grads genersl mathematics,

Seventh Grads Rehth Goad
School High  tary Totals  goncol High  tary Totals
] L ]

Teachers Reporting 21 65 30 116 y 4 20 76 15 111 #
Objectives:

1, HNeed 1 3 8 12 10,3 2 , L 13 11,7
2, Basiec skills 20 57 27 . 104 89.7 16 62 13 91 82,0
3. Applications 8 37 17 62 S3.4 15 Lé 8 69 62,2
L. Desire 0 L 1 9 7.8 0 7 1 8 Ft
5. Thought problems 3 13 ik 17 14,6 1 7 3 9 8.1
6. Selferealization 1 " & 2 N 34 0 1 0 1 2
7. Advanced 1 5 2 8 6.9 : 7 2 10 9.0

+ Mind 6 T ;2 18 15.5 3 1 2 9 8.1
9. Preparation 2 5 1 8 6.9 3 15 ) 19 171
10, Interest 0 0 0 0 0.0 1 0 0 1l 0,9
11, Thought tool 0 3 0 b4 0.9 0 0 0 0 0.0
12, Correlation 2 2 0 L 3.4 2 2 0 L 3.6
13, History 0 0 0 0 0.0 0 0 0 0 0.0

+ Remedial 0 2 0 2 205 0 0 0 g L an
15, Character L 5 2 n 9.5 3 L 1 B 7e2

€S



Table 18, Objectives of ninth grade general mathematics and algebra,

School ~ High  tary Totals School  High Totals
Teachers Reporting 1l (5} 3 58 % 12 23 35 4
Objectives:
1, Heed 0 1 0 1 . 2 1 3 57
2. DBasiec skills 11 36 3 50 86.2 7 15 22 62,9
3. Application n 30 3 Ll 75.9 3 s 8 22,9
¢ Thought Problems O 0 0 0 0.0 1 1 2 5.7
¢ SelfeRealization 0 1 0 1 31 0 2 2 5.7
7+ Advanced 2 7 2 1n 19,0 0 2 2 ST
« Mind 3 6 0 9 15.5 L 1 15 L2,9
9. Preparaticn 1 6 1 8 13.8 I 7 1k Lko.0
10. Interest 0 1 0 1 1.7 5% 3 L 11.k
11. Thought tool 0 0 0 0 0.0 0 3 3 8.6
13, History 0 0 0 0 0.0 a 0 0 0,0
« Remedial 0 0 0 0 * 0,0 0 0 0 0.0
s OCharacter 2 5 0 7 )+ A G Rl | 2 3 8.6




Table 19, mmmummmwmmdmmefmzmmmnummw
mathematics teachers,

Quarter Hours of Credit in Mathematies

Nome 117 18429 30e41 above L1

Objectives:
1, Need 1 LS 8 12,1 2 T7 0 0 0 0,0
2. Basic skills 20 90.9 57 86k 24 92,3 13 81,2 15 100,0
3. Application 8 36.4 39 59.1 16 61,5 1 68,8 7 L6.7
» Dasire 0 0.0 h 6.1 ) | 3.3 2 1205 1 6.7
« Thought problems 2 9.1 10 15.2 b 15.4 1 6.2 2 13,3
T. Advanced / LeS 7 10,6 2 7.7 0 0,0 e 6.7
8, Hind 1 LS S 7.6 L 15.4 3 18.8 1 6.7
9. Preparation 3 13,6 8 12,1 3 11,5 4 25.0 2 13.3
100 Interest 0 0.0 1 105 (4 Q.O 0 0.0 0 0.0
11, Thought tool 0 0,0 0 0,0 0 0.0 0 0.0 0 0,0
12, Correlation 1 LS 2 3.0 2 2% | 1 6.2 0 0.0
@ Femedial 1 hcs 0 qu 0 0.0 0 000 1 6.7
15, Charscter 0 0,0 3 L.5 L 15.L 1 6.2 A 26,7

S5
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skills and applications, There appears to be a slight increase in the
eighth grade of attention to applications and preparation for higher
mathematics, with a slight decrease in emphasis on basic skills and
improvement of mind, :

Ninth grade general mathematics shows a shift of emphasis toward
application of mathematical skills., Algebra has decreased emphasis
on application, but increased emphasis on improvement of mind and
preparation for higher mathematics. (See Table 18.)

There are no outstanding differences revealed in objectives in
relation to sise of school, years of experience teaching mathematics,
or training of teachers, Table 19 shows the analysis of objectives
in relation to training of teachers,

Divisions of course content, seventh and eighth grades. The
classification of divisions of course content was as follows:

1, Whole musbers: Basic operations with whole mumbers

2, Fractions: Basic operations with common fractioms

3. Decimals: Basic operations with decimal fractions

L. Percentage

5. %’!‘ﬁ)mdm.m

6. t Simple geometry (perimeters, areas,
, terms used)

; 3 3 Applications to life problems (home,
s govermment, transportation, communication,
housing problems, interest, banking)
8. Simple graphs
9. Metric system
10. Conversions
11, M‘% Use of tools for constructions and



12, Yocabulary: Vocabulary of aritimetic
13. Problem solving and analysis (word problems,
—

14, Indirect measurement: Ratio, proportiom, Fythagorean,

15. Square root
16, Introdustion to algebra (use of formulas,
mubers, symbols)

17. Correlation: Correlation with other subjects
18, Drills: Drills for neatness, accuracy, and speed
19. _3%21 Estimation, approximate number, short
20, Drawings: Seale drawings

21, ERemedial: Attention to individual needs, remedial
sctivities <

22. Appreciation: Appreciation activities

23, Review: Review previous years' work, general review

2k, : Number systems, comparing numbers (See
-~ Vi

Mﬂm.ﬁ'ﬂ%‘&m&m
Classification of divisions of course content was as follows:

p W: Basic operations with whole numbers

2, Percentage
3. Dencminate mmber: time, weight, capacity, distance

k. simple geometry and measurement of geomet-
orms, perimeters, area, volume

5. Measurement: (unspecified)
6. %ﬁ% measurement: ratio, proportion, Pythagorean

7. Hetric system: The metric system and conversions



Table 20, Divisions of course content, seventh and eighth grades,

Eighth Grade

Number of Teachers Reporting:

E

Contents
1, Whole numbers

2, Fractions

3. Decimals

L. Percentage

5. Denominate mmbers

6, Geometry _

8. Simple graphs

9 Metric system

10, Conversions

11, Using tools

12, Vocabulary

13, Problems

1, Indirect measurement

15, Square root

16, Algebra

17. Correlation

18, Drills

19, Estimation

20. Drawings

21, Remedial

22, Appreciation
Review
Numbers

o Fr w0 5 0 PeBrowrprwBEI3IREIESE

23,
2k,
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8, Vocabulary: Voecabulary of mathematies

9. ‘ : most ‘roots and tive
BEEgLm i e

10, Algebra: Intreduction to algebraic concepts
11, Formal Ceometry: Introduction to formal geometry

17. Remedial: Remedisl activities, individual and group

21, FProblems: Problem selving, thought problems
22, Eguations: Using equations and formulas

23. Signed pusbers
24, Correlation: Correlation activities, correlating
A cs and other subjects

25. %3%@@ to individual needs, remedial

26, Drill: Drill for speed accuracy, retention of skills

27, Statisties: Introduction to statistical mathematics

For tabulation of divisions of course content ninth grade general
mathematics see Table 21.



Table 21, Divisions of course content; ninth grade general math-
ematics,

Total Mumber of Teachers Reporting: 58

Contents No. Content: No.
1. Basic operatioms 2, 15, Seale Drawings 1
2, Percentage 30 16, CGraphs 10
3, Denominate mmber 7 17, Remedial 2
L. Ceometry 25 18. Number systems 2
5. MNeasurement 10 19, BReview 23
6, Indirect measurement 8 20, Application L7
7. HMNetric system 3 21, Problems 7
8. Vocsbulary 1 22, Equations 8
9. Hoots and powers 3 23, Signed numbers 5
10, Algebra 27 2. Correlation 1
11, Formal geometry 20 25. Remedial 0
12, Trigonometry 6 26. DPrild 2
13, Higher mathematics 2 27. Statistice 3
0

Divisions of course content algebra. The classification of divi-
slons of course content in algebra was as follows:

l. Review: Review of fundamentals of aritlmetic
2. %M Analysis and solution of thought

3. BRemedial: Remedial activities with individuals and
groups

ke Vocabulary: Vocasbulary of Algebra



Se
6.

T
8.

9

m..

n,
12,
13,
1k,
.
16.
17.
18,

19.
20,
21,

22,
23.

Factoring: Special products and factoring
Powers and roots
Signed numbers

%ﬁnﬂ.ﬁ;‘m operations with simple literal

Equations: Solving equations with one unknowm
Graphs

Formilas

Applications Application to life situations
Numbers: The mumber system, understanding numbers
Ratio: Ratio and proportion

Fractions: Operations with algebraic fractions
Quadraties: Solution of simple quadratic equations
Yaristion

H Introduction to concepts of numerical

Lependence
Grouping: Operations with grouping symbols

Axioms: Understanding axioms, theorems, postulates,
and such concepts

Simmltaneous equations
History: Historical development of Algebra

There is 2 conspicuons sbsence of emphasis on the historical devele
coment of algebra, an area that might be used effectively to stimulate
interest in algebra; There is little or no emphasis indicated on
applications of algebra, understanding numwbers, vocabulary of algebra,
review of fundamentals of arithmetic, and remedial activities, All
of thece divisions are important in varying degree in an introductory



Table 22, mmim of mn content, Algebra.

17,
18.
VA
20,
21,
22,
23.

Signed numbers
Literal numbers
Equations '

Formalas
Application

Ratio _
Fractions

Variation
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course in Algebra,

aﬁmummm«tmm.

Experiences and materials designed to achleve cbjectives, Fole
lowing is the classification of experiences designed to achieve the
ﬁmdmmhm

1. % tua t Activities related to real life

2, . aids: special audio-visual aids such as:

. » motion pictures, flamnel board, ete,

3. Blagkbosrds Blackboard work by students

- ke Bulletin board: Bulletin board, student maintained

5. Discussion: Classroon discussion ,

6. wl Regulsr or periodic assignment of

7. Drills: Drills for speed, accuracy, fundamental

8. Fisld Trips

9. | t Cames, puszles, contests and other recreational
vities emphasizing the enjoyment of mathematics

1C, Oraphs: Constructing and using graphs
11, Homework
12, Correlation: Integration and correlation activities
13, 3 Leboratory experiences, in class and out
tools to draw and measure, construc-
ting models, tools, etc.
1, Notebooks

15, 1 Oral commnication of mathematical
concepts problems, recitation

e %ﬁmﬁﬂgmw

17. % ¢ Problem solving, actual and simulated,
m »



18, ¢ Student maintained serapbooks and collece-
tions, : oF growp .

19, Student helperss Better students helping slower
Students

20, Supervised study

21, Teacher ta + Teacher presentations such as
Tectures, » interest stories

22, gt Testing for selfeevaluation, diagnosis, as
a learning process

23, Textbooks: Use of textbooks for understanding and
exercises ,

2k, m Use of workbooks, drillbooks, worksheets

25, Projects: Pupil reports, projects, demonstrations

26, Beview: Review activities

m»m,hmm.mhﬁmkhthmdm-
iences and activities that stimulate interest in mathematics, such
as creation of scrapbooks, presentations by outside speakers, correla-
tion activities, and lsboratory experiences,

The use of textbooks and homework are the most common experiences,
with the possible exception of teacher presentations, Whils the
tsbulation (Table 23) does mot indicate that teacher presentation is
the most common experience, there is little doubt but what it is the
case,

There were no significant differences indicated, in the expe-
riences that students encounter, in terms of size or type of aschool,
nor in training or experiemce of teachers.

Heasons for earollment, All seventh and eighth grade students
were required to enroll in mathematies, Following is a tabulation
of reasons for enrollment in ninth grade mathematics courses. (See
Table 2k.)



Table 23, Experiences and materials of instruction designed to
achieve the objectives of course in mathematics,

Grade: Tth

:
£
ge

E
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Ae indicated in Table 2l, there are schools where "some" are
required to enroll in ninth grade mathematics., The means used to
sotermine who should be required to enroll are tabulated in Table 25,
The means most frequently given is listed in the table under “other."
The means given was, one course of mathematics beyond the eighth
grade is required for graduation from high schoel. In a sense, this
might properly be listed as "elective® or “required of all®, depending



Table 2i;. Reasons for enrollment in mathematics class, ninth grade,

upon the situation. Over half of those listed under "other" are of
this type.

Nethods used to develop sbility to apply reading skills to math-
ematics, Following is a list of the methods used to develop the stu-
dents ability to apply reading skills to mathematics:

1. Yocsbulary: Vocabulary study and spelling
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2, Word Word problemseeread, write, discuss
e v - :

3. ﬁ_&m- Have students create original word

L W Direct teacher instruction, motivation,

Se + Have students read written work or problems,
restate in own words

6. Reports: Student reports, oral and written

7. Questioning: Use of the question

8. Tests: Tests and evaluations

9 Exercises in translating symbols into
" into symbols, words into ideas

m...mn Training to form mental picture of

11, HMatehing: HMatching exercises

12, 3 Use of drills and exercises in reading
fﬁ,rmmm,m

13, Student teaching: Student teaching within classroom

. Classroom study and activities in comnection
» mm,fm,nmuumwhm

15, Nome: No reading skills used

16, % Oral reading, not necessarily mathe

There were no outstanding differences in the methods used as to
type of school, size of school, training of teachers, or experience of
teachers, An analysis of methods used in the different grades is shown
in Table 26,

S8ixty-seven respondents did not answer this question.



Table 26, Methods used to develop ability to apply reading skills to
- mathematics

¥
g _
3

2l 9 9
2, Word Problems 60 16 23 1
3, Create Problems 7 % 1 0
be Instruction 19 22 8 L
5, Restate 10 Y - i 2
6. Reports 1 2 1 )
7. Questioning 3 3 0 0
8. Tests 5 6 1 . 3
9. Translation i 2 3 2
10. Mental Picture 0 1 1 0
1. Matehing ) 0 1 0
12, Comprehension 15 13 L 2
13, Student teaching 0 1 ) 0
L. Research T 8 3 0
15, HNone 1 2 1 : &
16, Oral reading 7 12 6 2

Hethods used %o develop ability to apply skills learned in other
courses to mathematics, Following is classification of methods used
to help the student develop ability to apply skills learned in other
courses to mathematics: (Tabulation is shown in Teble 27.)



5 Ty Ws Using geographical kmowledge in problems;
zones, latitude, longitude, distances between

tosms
2. % + Using knowledpe of the physical
: in 8; temperature, gear speeds, levers,
3. Mriting: Drills in neatness and content of writing

e Art: Use of art in construction of illustrative
S. Shopt Use of shop skills in construction of models
6. ‘ 1 Creating problems in connection with

7. Social Studies: Using information on world trade and
: Eﬁ%mmﬁmummmw

B Bainacss Uking Iantians Seionis 2ot Sinitiins

9. Outeof-School: Using outeofeschool situations for
_ ﬁ-;mmwmmm,rm,
and other places in solution of problems

10, Research: Using research methods in mathematics;
having students give reports on mathematically
significant situations in other areas

11, Imstruction: Direct instruction by teacher, explana-
tion of application 3

12, Mechanical ng: Use of skills learned in mechanical
drawing for drawing, graphing, illustrating

and physical education classes to create and aid in
solution of problems

1. Workbooks: Using workbooks that correlate other sube
m-:ﬁhuthntm

15- Create | : Let students create problems from
ﬁmlﬁomtmtwm)m

16. Discussion: Class discussions of how skills learned
nﬁmnm.ummumm’

There were no outstanding differences in the methods used as to
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Table 27, Hethods used to develop ability to apply skills learned in
othgamrmtanth-nma.

Seventh Eighth Ninth Ninth
Grade General Math, Algebra
Teachers Reporting 116 1 58 35
1, Geography
» Physical Secience
30 mm
o Art
S. Shop
« Home Lconomics

.OI

E
uooowﬁmuw&mwmmpm
HH”MQGB’HUWEG O\N\T\H
ONQOPUU OUPGEHUG\O
OﬂOOQSNOHOHWOQHQ

RS SET I DTS SIS T TIEEIE RTINS T S ST
- type of school, sise of school, or experience of teachers,

There was some difference in the number of methods reported per
w'uﬁmummamm(hhbha).
The importance and implications of this difference is not immediately
M. One indication, of questionable accuracy, may be
that teachers with more training pay more attention to methods of
correlation. In order to arrive at any concrete conclusions in this
respect, more detailed study is needed,

One-hundred-sixty-two (50.6 percent) respondents did not answer
this question. This does imply that mathematics teachers in general
pay little attention to methods of integration and correlation of mathe
ematics and other courses, If this is the case, it seems regrettable
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Table 28, Methods used to develop ability to apply skills learned in
other courses to mathematics with respect to mathematics
training of teachers,

St s c——E

7th and 8th grade  Quarter Hours of Credit Received in Mathematics
teachers, only one

questionnaire per 0 1-17 18«29  30-41 above ld
teacher

Number of Teachers
Reporting

]
&
3
o
"

1, Geography

2. Physical science
3. Writing

Lo Art

Se Shep

6. Home Economics
7. Social Studies
8. Business

9« Outeof-School
10, FResearch

11, Instruction
12, Mechanical Drawing
13, Health

1. Workbooks

15, Create Problems

¥ 0 0 © O M 0O O O H M prF O M w M
© M M M o B M w N M E O VMM WM
© © O © B - ©0 O H F WV 00 O N =N M
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in view of the stimilation of interest snd increased understanding of
mathematics that may be accomplished through properly directed core
relation activities.

Means of determining effectiveness of course. Following is the
list of tests and methods of evaluation used to determine the effec-
tiveness of the mathematics course:

1, SAT: Stanford Achievemsnt Test

2, CAT: GCalifornia Achievement Tests

3. W: Cooperative Arithmetic and Mathematics

k. ¢t Functional evaluation--mathematics

tion of student behavior

5. I1EPT: Iowa Bvery Pupil Tests

6. Iows: Iowa Test--Educational development record

7. MAT: Hetropolitan Achievement Tests--arithmetic

8, Teachers Local teacher constructed

9. Textbook: Tests designed by textbook authors

10, Standards Standardized tests (unspecified)

11, Other: Other tests (unspecified)

12, CHNT: California Mentel Maturity Test

13, SeRT: Sangren-feidy Test

. Hand§ Tests

15, Breukner: Breulmer Diagnostic Test

16, Student: Student designed tests

1. Self: Pupil self-evaiuation

There were no outstanding differences in the evaluation program
with respect to size of schools, type of schools, teacher training,
or teacher experience.




3
Tebular analysis of methods of evaluation with respect to grades
is found in Tsble 29.

Teble 29. Tests and methods of evalustion used to determine effective-
ness of course in mathematics,

Grade Seventh Eighth  Minth = HMinth

Teschers Reporting

e 111, 28 »_
Means of Evaluations
1, SaAT 3 2 1 0
2, Ca? 12 16 I 1
3. Cooperative 0 0 5 0
L Functional 51 39 22 10
Se IEPT L 1 0 0
6. Iowa 1 1 T 0
7. Mt 1 1 0 0
8. Teacher 32 3% 1 n
9. Textbook 29 3k 6 6
10, Standard - 2 1 8
11, Other L8 L2 33 16
12, cEr il 1 1 0
13, SeRT g 1 0 0
1, Hand N Tests 2 2 0 0
i5. Breukmer 1 1 0 0
16. Student 1 2 2 0
17. Self 2 b 1 0




Chenges in nathematics program during past five years.
Following is a list of changes reported to have teken place in
the mathematics program during the pest five years:

1. Over-crowding of classrooms resulting in less
individual help avallable for studemts

2, More ability grouping in mathematics

Je mmmmmwmmmu
changing living conditions

L, Greater emphasis on individual needs and guidance

S+ OGreater emphasis on the need for and importance of
mathematics

6. (reater emphasis on "meaning" in mathematics
7. Incressed use of teaching aids, less "text-teaching"

8. Poorer preparation of students necessitating more need
for review of fundamentals

9« lLess emphasis on memorisation

10. Hore emphasis on reasoning ability and thought

12, Better textbooks
13, HMore mental and oral arithmetic
1k, Greater variation in methods

15, ;l-guunumuummmm

17. Increased teach.r load

18, Swaller mathematics budget

19. Inereased interest in mathematics

20. Greater emphasis on fundmmentals of mathematics
2_1. WW!&M



22,
23.
2.

25,
26,

27.

Enlarged mathematics offering
More mathematics required

Recognition of need for remedial work, remedial classes
established

More acceleration and challenge to better students

Algebra changed from tenth to ninth grade for better
students

Batter selection and guidance of students to enroll
in algebra

More emphasis on effective reading to understand mathe
ematics ,

The frequency of the above changes is tabulated in Table 30.

The number entered under "changes" refers to the change bearing the
corresponding number in the above list.
during the past five years.

The following changes were listed by about ten percent, or more,
of those indicating changes: Oreater emphasis on application of mathe
ematics to changing living conditions, greater emphasis on individual
needs and guidance, increased use of teaching aids, and better texte

books.



Changes in mathematics program during past five years,

Table 30.

High Sehool Jr, High Elementary

Total
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THE CALIFORNIA STUDY

The "October Report of High School Prineipsl, 1954" is a ques-
tionnaire which was distributed by the California State Department of
Edueation to all secondary schools of California, Each school was
required to fils a copy of the report with the state department of
education by the end of October, 195k,

"Part IVeeDescription of Particular Course in Mathematics”, the
portion of the above report with which this study is concerned, was
analyzed during the sumer of 1955, '
Analysis of mathematics course

Title of course. Exact titles varied, but the following clas-
sification is relatively accurate.

1. Seventh Grade Gemeral Mathematics, The emphasis of this
course was on arithmetic,

2, Eighth Grade Oeneral Mathematics, The emphasis of this course

waes on arithmetic, There was some attention paid to concepis of geom-
otry and algebra, ‘

3. Remedisl Mathemstics. This course was general, in nature of
topics covered, but its emphasis was on remedial activity--working
with individuals to correct the difficulties they were having with
mathematics, especially the fundamental skills of arithmetic. The
larger schools showed a tendency to have a greater number of reme-
dial offerings than did the smaller schools.

Objectives. Following is a list showing the classification of



objectives as used in the California study, Table 31 shows the
tabulation of these objectives as reported in the questionnaire,

1.

2,

3.

ke

5.

7.

9.

10.

¢ To assist each pupil to recognize the need
or and the importance of mathematical skills

gg ¢t To assist each pupil with respect
tion, selferealization, and improve-.
ment regarding

3 To provide each pupil with growth in more
mathematical concepts, spacial relationships,
and geometry

and To assist each pupil toward gemeral
and character. This grouping
includes: of working habits;

mMmmm;mwfmmm
reasoning; ability to recognize and interpret math-
ematical situations; ability to follow directions;
and such improvement of mind and character

Preparations ‘bmamdmtm-tw
more advanced mathematics. This grouping includes:

preparation for algebra and other more advanced high
school mathematics and for college

To develop within each pupil a genuine
in mathematics, This grouping includes:



Table 31. Objectives of seventh and eighth grede mathematics, California.

Seventh Grade Bighth Crade
Size of l= above le 301~ above :
Sehocl 30 850 8% ™ 3 35 B ‘o a3
Number of
Sebsols 27 A 251 27 66 | 154 247
Objectives
1., Need 2 7 22 n 12.h 8 15 33 56 22,7
2., Basic Skills 27 67 154 248 98.8 27 66 15k 247  100.0
Lo Desire 2 3 L b 3.6 2 1 L 7 2.8
S« Thought Problems 5 13 21 39 15.5 k 6 1g 23 9.3
s Self-realization 1 5 2 8 3.2 0 2 6 2.4
Z. Advanced 2 S 8 15 6.0 7 8 28 L3 17.4
« Mind and Character 5 21 32 6l 25.5 7 27 L9 83 33.6
9. Preparation 1 2 6 ) 3.6 1 5 10 16 6.
11, Thought tool 1 5 0 6 2. 1 2 10 13 Se3
12, Correlation 2 b 11 35 sl 20.3 L 15 35 sk 21.9
13, History 0 1 0 1 0.4 0 0 0 I 0.0
« Hemedial 0 0 3 3 1,2 0 0 & 1 0.4

6L



wa-mgmmuu,m,
umwrumm,mqmot.md
accomplishment

n a2 St s

12, : To assist each pupil to develop skill
subjects: reading, writing, communicae
tion, and mathematical literacy
13. s+ History and ancient applications of math-
e
1, Remedial: To provide individual adjustment for those

who are handicapped through absences, and slow learn-
ing

Divisions of course content, Following is the classification
of the divisions of course content used in the California study.
Table 32 shows the tabulation of the data,

1, Whole mumbers: Basic operations with whole nusbers

2, Frectioms: Basic operations with common fractions

3. Decimals: Basic operations with decimal fractions

k. Percentage

Se W (measures of time, weight, capac-

6. %)ﬁhﬂn geometry (perimeters, areas, volumes,

7. %@n Applications to life problems (home,
government, transportation, communication,

housing problems, interest, banking)

8. Simple grephs

9. Hetric system

10, Conversions

11, Using tools: Use of tools for constructions and
measurements

12, Vocabulary: Vocabulary of aritimetic
13. Problems: Problem solving and analysis (word



15,
16,

17.
18,
19.

20.
2.

22,
23,
2k,

problems, equations)
ﬁmﬂ' ratio, proportion, Pythagorean

Square root

Algebra: Introduction to algebra (use of formulas
signed mubers, synbols) : 3

Correlations Correlation with other subjects
Drills: Drills for neatness, accuracy, and speed
%: Estimation, approximate number, short

Drawings: Scale drawings

%n Attention to individual needs, remedial
activities

Appreciation: Appreciation activities
Review: Review previous years' work, general review
Humbers: Nuwiber systems, comparing numbers

Experiences and materials of instruction designed to achieve
objectives. The classification of experiences and materials of

instruction which were descigned to achieve objectives of the mathe
ematics course follow, Tsble 33 showe the tabulation of the data.

1.

7.
8.

%i_ml Activities related to real life

e T e i, Tikm, Thumal Weard, o
‘ » » board, ete,

Blackboard: Hlackboard work by students

Bulletin boards student maintained

Checking: methods of, and correction of errors

Discussions

Assignments: Regular assignments

%u’mu:ummw;rmm,



Teble 32, Divisions of course content, seventh and eighth grades,

California,
e —— —— —————  —— — ———
Seventh Orade Bighth Grade
Schools
Reporting 251 247
Content
1, Whole numbers 216 1
2. Fractions 232 151
3. Decimals 235 155
L. Percentage 132 232
5. Denominate number 152 161
« Coometry 208 230
7. Application 160 176
« Simple graphs 16 170
9. Hetric system 5 55
10, Cenversions 5 2
11, Using tools ko L5
12, Vocabulary 3 1l
1k, Indirect measurement 1: ;g
~ Algebra 30 178
17. Correlation T 5
.« Irills 26 27
19, Estimation 13 27
20, Drawings 1 3L
21, Remedial 1 1
22, Appreciation 0 1
23. Review 39 88
2h. Numbers 25 2
9. Field trips

10, Forming rules: Forming general rules from specifics

1. ¢  Cames s contests, and other activities
&wotnth—ltm

12, s+ Graphical representation of mathematics cone
actual conditions, charts, constructions

13, Homework
1, Correlation: Integration and correlative activities

15, Interview older students and others to
need for mathematics



16. : 1 Laboratory experiences-~drawing and
with tools, ete.

17. Notebooks

18, 3 Oral communication of mathematics
concepts, recitation :

19. speakers: Presentations by businessmen,

mm.mdemmm

20, solving: Problem solving, actusl and simulated--
e

21, Research: extended study in related areas
22, Serapbooks
23. %am: Better students helping slower

2, Supervised study
25, %Ws such as, lectures, demonstra-

26, Testing--for diagnoses, achievement; as a
: process
27. 3+ Use of textbooks for understanding,

solving, and exercises .

28, MWorkbooks: Use of workbooks, drillbooks, workshests

29. Projects: Pupil reports, demonstrations, projects

30. Review: BReview activities

Reasons for enrollment. All seventh and eighth grade students
are required to take mathematics, A few schools require only one
semester of eighth grade mathematics,

In a few schools, where evaluation indicates the need for it,
some students are required to enroll in a remedial class, Iwenty-four
schools reported remedial classes in their mathematics curriculumj
twenty were in schools above 850 population, thirteen were located in
Lumumw,mmimtuumnmmm.

83



Table 33, Experiences and materials of instruction designed to
achieve objectives, California,

Seventh Grade Eighth Grade
lmber of

Schosls Beperting 251 47

Experiences
1, life situations 15k 152
2. Hlackboard 69 86
E: Audio-visual aids 19 16
Bulletin board 2 5
S, Checking 8 é
g. Assignments 22 1:
8. Drills 113 o
9, PField trips 5 26
10, Forming rules 1 1
no Games ” ﬂ
12, OGrsphs 55 sl
13, Homework 20 6
1}, Correlation 32 33
15, Interview 0 1
16. Laboratory L7 59
17. HNotebooks 3 3
- 18, Commumnication 16 12
19, Outside 1 16
20, Problem solving 107 99
2l. Research 2 7
22, Scrapbooks 3 13
23. Student helpers 1 - 2
2l;, Supervised study 10 2
o Teacher 39 N
« Testing 59 L9
27. Textbooks 21 10
28, Workbooks 10 7
29. Projects 29 9
30. Review 17 9

Heans used to determine who should enroll in remedial classes
are tabulated in Table 3k.

Analysis of Hemedial Classes, Objectives, course content, expe-
riences, methods, and evaluation were approximately the same for
remedial classes and for regular classes, The greatest differences
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Teble 34. Means used to determine who should enroll in remedial
classes, California (twenty-four schools reporting).

Heans umber of responses
Counseling 17
Placement tests 12
Prognosis tests 3
Diagnostic tests il
Prior record 18
Election é
Other 6

were in the following areas: More emphasis was placed upon enjoyment
of mathematics and creating an interest in mathematics in the remedial
uhun. Also there was a difference in the reasons for enrcllment as
previously indicated,

Methods used to develop ability fo apply reading skills to math-
ematics. The classification of methods used to develop the ability
of the student to apply reading skills to mathematics is listed below,
Table 35 is a tabulation of the data.

1. Vocabulary: Vocabulary study and spelling

2, &n, :olii':rd problems--read, write, discuss,

3 Wa Have students create original word

b Wt Direct teacher instruction, motivation,

Se %%a t Use books most suited to student's

6. %&t Have students read written work or problems,
restate in own words

7. Beports: Student reports, oral and written
8. Questioning: Use of the question



e
10.

1.

iz,

16,
17.
18,

19.

Testss Tests and evaluations

Translation: Exercises in translating symbols into
words, words into symbols, words into ideas

Drills: Drills in copying or writing rules and
problems
%m 3+ Training to form mental picture of

Matehing: Matching exercises
Sames

%t Use of drills and exercises in reading
on, following instructions, understanding

Means of determining effectiveness of course., Following is a
11st of tests and methods of evaluation used in the seventh and eighth

grades of California, A tabulation of the data is shown in Table 36.

3 1.
2,
3.
L.

Se

6.

SAT: Stanford Achievement Test

CAT: California Achievement Tests

GAMI: Celifornia Arithmetic snd Mathematics Tests
Cooperativer Cooperative Arithmetic and Mathematics
%ﬁ}n m evaluation--nathematics teacher
Iowa: Iowa Teste-Bducational development record
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Table 35. Methods used to develop ability to apply reading skills to
: mathematics, California.

Seventh Grade Eighth Grade

ocabulary 170
2, Word problems 18y
3. Create problems 20
L. Instruction 3

6
o
1L

B.
18
12

k

3

2

o UOames 5
723
2l
20

2
60
29

YRR B e anBBwSEs BT R

8. OAPT: Orleans Algebra Prognosis Test
9. Teacher: Local Teacher Constructed
10, Districts School district staff constructed

1, M : ~ Miscellaneous Arithmetic--bathematics
t used by more than ome school)

12, Textbook:s Tests designed by Textbook authors
13, Standard: Standardized tests (unspecified)
1k, Others Other tests (unspecified)

15. Strathmore: Strathmore tests

16, LADT: Los Angoles Diagnostic Tests



17. WeMAT: Woody-McCall Arithmetic Tests
18, CMiP: California Nental Maturity Test
19, BS-ET: Sangren-Reidy Test

20, l”)ho-ﬂhlk Arithmatic Fundamental Test (See

Table 36, Heans of determining effectiveness of course, Californias,

Eighth Urade
Humber of
Schools Reporting

Heans of evaluation
p 73

3AT

2, CAT

3, camr

ke Cooperative

S. Funetional

6, Iowa

Te AT

8. QaPT

9. Teacher
Districts
Miscellaneous
Textbook
Standard
Other

g

10.
1,
- %
13,
1,
15, Strathmore
16,
7.

Seventh Crade
251
38
3
28
2
135
2
3
2
153
L3
8
52
55
ih 1
2
2
3
.
2
5

e P n eSS E et PRl e R DS
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Changes in mathematics program during past five years. Following

is a list of changes reported to have taken place in the mathematics
program during the past five years, Tsble 37 is a tabulation of data

concerning the changes. The number listed in the table under "changes"
refers to the change bearing the corresponding number in the following

list.,

1,
2,

3.
k.

Se

6.

7.

8.
9.

1.
12,

e
15.

More individualised instruction

Hore and better teaching aids: audio-visual aids,
supplements for texts, better texts

More applications to real life situations
Kathematics made more meaningful through direct
activity experience, representation of

graphical
life situations, use of community resources, and
field studies resulting in less busy work
mwmmammummlmm
such improvements as uniformity, topics arranged
mhmwmm-mswmw,
cwrriculum outlines, less repitition

More rwiew, special training, or remedial classes
and be'.ier guidance in that connsction

More and better student aids, models, workbooks,
supplementary texts, better taxts

Teaching for a broader understanding of mathematics

More and better evaluation of students and student
progress

More ability grouping
More emphasis placed on fundsmentals of mathematics

nwumummuummm

mathematics

Eeorganization or coordination of mathematics per-
mlcnthﬁunliqhmmdh
individual schools

CGreater integration of mathematics and other subjects

Increased enrollment in mathematics



16, More awareness of the students for the need for .
mathematics

17. Poorer preparation of students for mathematics
18. Better records on student's aamm achievements

19, Oreater use of puzsles, games, and similar activities
: to motivate interest in Mﬂ mathematics concepis

20, Hore emphasis placed cn student nesds and interests
21, less drill :
22, (reater stress of vocabulary and spelling

23, More mathematice required _
25, o changes given

w Reported
1 62 14 32
2 12 15 6
3 118 16 12
4 e 17 10
5 76 18 11
6 38 19 10
7 104 20 23
8 36 21 15
9 110 22 16
10 76 23 1
i 5 : 2
13 &5

Notable changes in the mathematics program in the junior high
schools of California during the five years preceding October, 195h
are (in order of greatest frequency reported): More and better
teaching aids, move applications to real life situations, more and
MQW'MM&“MH-?IGMW,M&%MW



'lw‘lidl to learning, mathematics made more meaningful-eless
busy work, better organization and grading of subject-matter, more
mxvm“mhmmmrwm.
more emphasis placed on fundamentals of mathematics, and more individe
ualised instruction,



SUMMARY AND CONCLUSION

The "October Report of High School Principel, 195k is a Califore
"nia State Board of Education questiomnaire which was sent to all of
the secondary schools of the state of California. "Part IVeedescrip-
tion of Particular course in Mathematics "was a part of the ques-
tionnaire which was concerned with various aspects of the mathematics
program in the secondary schools of the state,

‘The author of this paper was instrumental in classifying and
" analyzing the data of the sbove questionnaire as it applied to the
mathematics program of the seventh and eighth grades of the junior
M‘Ms

A similar questionnaire, extended in scope to include information
concerning the teachers, was sent to all teachers who were teaching
mathematies in grades seven, eight, or nine in the schools of Utah.

In so far as the data submitted in the gquestionnaires represent
a true picture of the mathematics porgrams in Utah and California at
the junior high school level, the following conclusions msy be drawn:
With respect o teachevs of mathematics at the junior high school
level in Utah

1. Over half of the teachers exceed or are at the recommended
maximum for the number of seetions per day that they must teach. .
A study including also the number of teachers who have at least one
fmmrldmhmldmlmﬂﬂumwiﬂlmthr
teacher load,
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2. Larger schools tend to require the teachers to teach fewer
sections per day than do smaller schools, but teach more students per
class.

3. Sixtyeeight percent of the mathematics classes have thirty
or more students per class. Eighty-thres percent of the classes in
the junior high schools have thirty or more students per class. Fortye
ene percent of the junior high schools have thirty-five or more stu-
dents per class., Thus, there is considerable over-crowding in the
mathematics classrooms, especially in the junior high schools. It
appears that individual instruction and classroom activity would sufe
fer, as a consequence,

L. Twentye-gix percent of the mathematics teachers teach mathe
ematics only.

S5« Fifty percent of the teachers have taught mathematics for
fewer years than their total years of teaching experiences., Fifty
percent of all mathematics teachers have been teaching fewer than
five years,

6. It appears that larger schools tend to have teachers with more
years of ollege training than do smaller schools. Small elementary
schools have the largest number of teachers of mathematics with fewer
than four years of college training. Forty-two percent of the teache
ers report that they have completed five or more years of college.

7« Sixteen percent of the mathematics teachers report that they
have advanced degrees, six percent report less than a bachelor's
degree.

8. Only eight percent of the teachers of mathematics report



Mwmﬁnjwmh-th-m; twenty percent
1isted either a major or minor in mathematics. Twenty-two percent
indicated that their undergraduate major was in mathematics, physical
science composite, physical science, or secondary education with a
teaching major in mathematics,

9. HNo mathematics teacher reported a graduate major in math-
ematics; only three listed a graduate minor in mathematics,

10, Thirteen percent of the mathematics teachers reported mo
college credit in mathematics; sixty percent listed fewer than eight=
een quarter-hours of college credit, the ususl number of hours required
for a minor in mathematics, Ten percent indicated they had received
forty=two or more quarter-hours of college credit in mathematics; the
approximate number recommended as the minimum preparation for teachers
of secondary mathematics.

11, There is little tendency for mathematics teachers to enroll
in mathematics classes during their graduate program of study.

12, Aduinistrators, in gemeral, do not require training in
mathematics as a prerequisite for the ®aching of mathematics, probe
sbly because of the shortage of teachers trained in mathematics,

13, Policies and practices with respect to training and employ=-
ment of teachers who may be required to teach mathematics at the
Junior high schoel level appear to be in need of evaluation and of
revision. It is recommended that secondary school administrators
and representatives of teacher training institutions unitedly evale
uate the need for mathematics teachers, what training is deemed
desirable, and what action should be taken to insure an adequate
supply of properly trained teachers of mathematics at the junior high



school level.

ke !htmtmmumdth-thmnum
from what is recognized by authorities of mathematics education as
being satisfactory appears to be in the area of teacher training,
More study, of a controlled nature, should be done in this area to
ascertain the consequences of this deviatiom,

15, There is no comparable data on Utah and California schools
in this sectiom.

Hith respect to course in mathematics in Utsh and California

1. In Utah, the major emphasis with respect to ocbjectives is in
comnection with basic mathematical skills and aspplications. In the
eighth grade, as compared to the seventh, there is a slight increase
in emphasis upon applications and upon preparation for higher mathe
ematicsy there is a slight decrease in emphasis upon basic skills and
improvement of mind. In California, there is a slight increase in
emphasis upon improvement of mind in the eighth grade, as compared to
the seventh, There is greater emphasis in California, as compared to
Utah, upon correlation within the mathematics class, with other tool
subjects such as reading and writing,

2, nuu,mm.m-mm-m«
emphasis toward applications of mathematical skills, as compared to
thoimw. In the teaching of Algebra there is decreased :
emphasis on applications, increased emphasis on improvement of mind
and preparation for higher mathematics,

3. In Utah, the divisions of course content are similar for
seventh and eighth grades, In the eighth grade, as compared to the
seventh, there is decreased emphasis upon fractions, decimals,
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denominate number and graphs; there is increased emphasis upon introduc-
tion to slgebraic concepts. In California, camparing course content in
the seventh and eighth grades, the eighth grade has less emphasis upon
percentage, the metric system, indirect measurement, algebra, and
scale drawings, Notable differences in the Utah and California schools
exist with respect to emphasis upon certain divisions of course cone
tent. In the seventh grade California schools place greater emphasis
upon the basic operations with whole mumbers, simple geameiry, graphs,
and the use of tools for constructions and measurement. In the eighth
grade California schools place greater emphasis upon the basic opera-
tions with whole numbers, fractions and decimals; percentage; denome
inate mmbery graphs; the metric system; and introduction to algebraic
concepts. _ '

Le In Utsh, in ninth grade general mathematics, the divisions of
course content are approximately the same as for the eighth grade except
that there is slightly greater emphasis upon applications and basic
concepts of algebra and trigonometry.

5. In ninth grade algebra, in Utsh, there is little or no em~
phasis indicated on application of algebra, understanding numbers,
vocabulary of algebra, review of fundamentals of arithmetic, and reme-
dial activitles, Many authorities consider these items important in
an introductory course in algebra., Algebra courses appear to offer
greater opportunity than ninth grade general mathematics for increasing
the student's power in mathematical skills, but neglect to show areas
of application for the increased knowledge and skills,

6, With respect to experiences and materials of instruction which
are designed to achieve the objectives of the course in mathematics,
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California schools indicate greater emphesis upon activities in con~
nection with resl life problems, audio-visual aids, construction and
use of graphs, integration and correlation activities, laboratory
experiences, and problem solving then do the Utah Schools. California
schools place less emphasis upon dally or regular assignments, home=
work, and the use of textbooks,

7. Utah schools appear to be weak in the use of experiences and
M“Mltiﬂlhwmumm#
mathematics, such as laboratory experiences, correlation activitiss,
presentations by outside speakers, and creation of serapbooks, It
is indiecated that homework and the use of textbooks are the most come
mon experiences that students encounter in the mathematics classes at
the junior high school level in Utah.

8. All students in Utah and California sve required to earcll in
mathematics courses in the seventh and eighth grades.

9« There is greater emphasis in California, especially in the Les
Angeles area, than in Uteh wpon having remedial classes.

10, Objectives, course content, experiences, methods and evaluae
tion were approximately the same for remedial classes as for regular
classes, except in the remedial class greater emphasis was placed
upon the enjoyment of methematics and upon creating an interest in
mathematics,

11, California schools pay more attention to applying reading
skills and skills learmed in other courses to mathematics than do Utah
schools, _

12, In Utah, there iz an indication that teachers with greater
n“:m&d;iwwmatmwm&mhux
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mathematics with other subjects. This study reveals no other notable
differences in objectives or methods of teachers according to teaching
Wu--tmuum. A more detailed, better controlled
study in this area would probably be of value,

13, California schools put greater emphasis upon evaluation than
Utah schools, especially with respsct to the use of standardized tests,
1, In Utah, prominent changes indicated in the mathematics
program at the junior high school level during the past five years
were: greater emphasis upon application of mathematies to changing
living conditions and upon individual needs and guidance, increased

use of teaching aids, and better textbooks,

15, HNotable changes in the mathematics program in the junior
high schools of Galifornia during the five yesrs preceding October
1954 were listed as: more and better teaching aids, more applications
to real life situations, more and better evaluation of students and
student progress, more and better "student" aids to learning, mathe
ematics made more meaningfule-less busy work, better organization and
grading of subject-matter, more ability grouping, more and better ine
service training for teachers, more emphasis placed upon fundamentals
of mathematics, and more individualized instruction.

16, It appears that the junior high schools of Utah are a little
more "traditional™ in their mathematics program than the schools of
California, Schools of California place a little more emphasis upon
applications of mathematies to life sitwations, correlation with other
~ subjects, use of teaching aids, laboratory methods of instruction, and
student activity to create interest in and understanding of mathematics,
Utah schools place greater emphasis upon daily or regular assignments,



homework, and the use of the textbook.

17. Comparing the mathematics program at the junior high school
level, in Utah, with what is recommended by authorities, it appears
that the program is relatively strong with respect to course offerings,
course content, and mathematics requirements, It appears to be weak
in the following areas: The number of students per class exceeds the
recommended maximum in some schools, especially in the junior high
schools, Teaching aids, correlation activities, laboratory methods,
and student activities that enhance interest in and understanding of
mathematies do not appear to be used as generally as is recommended,
Bvaluation practices appear to be less adequate than is recommended,
The academic training of teachers, with respect to mathematics, is
far short of what is recommended.
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Table 1, OCTOBER REPORT OF HIGH SCHOOL PRINCIPAL, 195k (California)
Part IVeeDescription of Particular Course in Mathematics.

1, Title of course
2, List three major objectivee of the course.
3. IList the major divisions of the course content.

ke List a few of the major experiences that are designed to achieve
the objectives of your mathematies course through its content.

5. Check the appropriate reason(s) why students enroll in this course.
Required of all Required of some Elective

A, If answer to item 5 is "required of some," explain what
students are required to take this course.

B, mamrm«ugummmuummwﬂ
not students need to, or are qualified to, enrcll in this
course?

T Placement tests
Promla: tests
T Prior record

i it

Other

6. List a few methods by which you help students to develop their
ability to apply reading skills to mathematics,

7+ By what means do you determine the effectiveness of this mathematics
course? (Include standardized tests regularly used.)

8. List a few of the most significant changes that have taken place
during the last five years of your mathematics program.




Table 2, Questiomnaive to Utah Teachers, Part I.

1.
2.

3.

INSTRUCTIONS FOR PREPARING THE QUESTIONNAIRE
Fill out "Part I".

Fill out one copy of "Part II" for each distinet course you
teach, For example, one copy for each of the following: "Ninth
(rade Arithmetic", Ninth Grade Remedial Mathematics", "Ninth
Grade Algebra®, " Grade General Mathematics", ete,

Flease make your responses inclusive but brief, and as accurate

as possible.

Part I-«~TEACHER INFORMATION

Joaching load

1.
2,

Number of sections (classes) you teach per day . .
mamduthﬂuummmw.

3. Average mmber of students per class (mathematics only)
Iraining and experience

L.
5.
6.

Te
8.
9

Number of years of teaching experience « . . .
Humber of years teaching mathematies . .« .«
Number of years of college completed . .« « &

e
et he e

Degrees granted
Undergraduate major Craduate major
Undergraduate minor Oraduate minor

Approximate number of quarter-hours of credit received in mathe

ematics (Multiply semester-hours of credit by 13)
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Table 3; Questionnaire to Utah Teachers, Part II.
Part 1l-~DESCRIPTION OF PARTICULAR COURSE IN MATHEMATICS

(Please use additional pages or reverse side if necessary)

1.

2,
3.
ke

Se

6.

Te

Title of course (use separate sheet for each distinct course)

Number of sections that you teach per day with this title

Total number of students in this (these) class(es)

List three major objectives of this course.

List the major divisions of the course content.

List a few of the major experiences and resource materials that

are designed to achieve the objectives of this course., (i.e.

daily homework, games, scrapbooks, field trips, use of texts

name texts Mts

A, Check appropriate reason(s) why students enrcll in this course.
required of all ( ); required of some ( ); elective ( )

B, If this course is "required of some", what means are used to
determine which students are required to enroll in this course?

A, List any methods by which you help students to develop their
ability to apply reading skills to mathematics.

B, List any methods by which you help students develop their
ability to apply skills learned in other courses to math-
ematics,

By what means do determine the effectiveness of this mathe
ematics course? (Include standardized tests regularly used.)

List the most significant changes that have taken place during

the last five years in your mathematics program.



Table L. Analysis of schools responding to Utah Questionnaire,

Size Number Number of Percent of
of of Rfchoah Schools
JM Schools porting Reporting

High
School
1300 23 15 65
m—asgsu 32 28 88
e & <% 4+
High
Schools
1200 17 13 76
"y 37 8
Elementary
1=3 22 12 gz
above 150 ..?}. “é;' 68
o2

Table 5. Analysis of student population represented in response to
Utah questionnaire,

Size Population Population Percentage
of of Grades Represented of Population

Schools 7, 8, 9 Represented

Junior

High

School

1=300 2815 1467 52

301.-85:50 6251 7LB9 g_
High

1200 ns1 S8l L9

m.sogoo 2921 1128 39

e S5 . &

Elemen

" . :

130 7
i o & &
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Table 6, Analysis of teachers responding to Utah questiomnaire,

Size Kumber Number of Percentage of
of of Teachers Teachers

Schools Teachers Reporting Reporting
Junior

High

School

1-300 Lé 23 50
m)Ol-&Sgso 10 72 Sl
High

Schoaols
1-200 35 16 Lé
201-500 55 30 55
above 500 Iﬁ_ 10 g
Elementary

Schools

1-35 22 12 55
36150 2L 9
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