AN ABSTRACT OF THE THESIS OF

BURTON CLEON GEE for the Ed. D. in Education
(Name) (Degree) (Major)
Date thesis is presented August 5, 1965

Title ATTITUDES TOWARD MATHEMATICS AND BASIC MATHE-

MATICAL UNDERSTANDING OF PROSPECTIVE ELEMEN-

TARY SCHOOL TEACHERS AT BRIGHAM YOUNG UNIVERSITY
Redacted for Privacy

' (Major professor)

Abstract approved

Pur_’eose

The purpose of this study was to investigate the effects of a re-
quired mathematics content course upon prospective elementary school
teachers at Brigham Young University. The investigation consisted of
three major areas: (1) attitudes toward mathematics, (2) basic math-
ematical understanding, and (3) the relationship between certain se-

lected variables.

Procedure

Pre- and post- tests of basic mathematical understanding and
attitudes toward mathematics were given to the 186 students enrolled
in a required mathematics content course at Brigham Young University

during fall semester 1964.



A personal data sheet was completed by each student to obtain
background information. A Test of Basic Mathematical Understanding
developed by Vincent J. Glennon was used to measure the basic math-
ematical understandings possessed by the student and Wilbur H.
Dutton's Arithmetic Attitude Scale was used to measure the students'
attitudes toward mathematics.

A t-test for matched groups was used to determine if the
changes in attitudes and mathematical understandings were significant.
A product-moment correlation was used to determine if a relationship
existed between certain selected variables. Item analysis was usedto
determine the areas of change in attitudes toward mathematics and

basic mathematical understanding.

Findings

There was a significant improvement in attitudes toward math-
ematics and basic mathematical understanding while the students were
enrolled in this mathematics course. The t-ratio was significant at
the . 001 level of confidence.

The following variables were found to have a positive signifi-

cant relationship at the . 001 level of confidence:
1. Pre-test attitude scores and final grades.
2. Post-test attitude scores and final grades.

3. Pre-test scores on mathematical understanding and final



grades.

4. Post-test scores on mathematical understanding and final

grades.

5. American College Test mathematics scores and pre-test

scores on mathematical understanding.

The following variables were found to have no significant rela-

tionship at the . 05 level of confidence:

1. Pre-test attitude scores and change in mathematical under-

standing.

2. Changes in attitudes and changes in mathematical under-

standing.

Conclusions

The following conclusions were drawn from this study:

1. Most prospective elementary school teachers liked some

aspects of mathematics and disliked others.

2. The attitudes of prospective elementary school teachers

toward mathematics were improved by taking this course.

3. There was a significant gain in basic mathematical under-
standing by prospective elementary school teachers while they were

taking this course.



4. Attitudes toward mathematics and basic mathematical un-
derstanding were significantly related to success in this course as

measured by the final grade.

5. There was no significant relationship between attitudes
toward mathematics and change in basic mathematical understanding

while students were enrolled in this course.

6. The American College Test mathematics score is a good

predictor of success in this course as measured by the final grade.
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ATTITUDES TOWARD MATHEMATICS AND BASIC MATHEMATICAL
UNDERSTANDING OF PROSPECTIVE ELEMENTARY SCHOOL
TEACHERS AT BRIGHAM YOUNG UNIVERSITY

I. INTRODUCTION

The appropriate mathematical education of elementary school
teachers has long been a concern among educators at all levels. This
concern has been increased in recent years as various mathematics
programs have begun to exert an influence on the content of the ele-
mentary school mathematics curriculum and upon institutions pre-
paring elementary school teachers.

Probably the greatest number of professional workers who use
mathematics are employed as teachers. There are over 900,000
teachers in the elementary schools and most of them are expected to
teach some aspect of mathematics. Few subjects taught in the ele-
mentary school require a better understanding on the part of the
teacher than does mathematics. Yet it is probable that the elementary
school teachers have less insight intothe content of mathematics thanany
subject the.y are expected to teach.

Suggestions pertaining to the mathematical preparation of
prospective elementary school teachers have been made by various
individuals and groups. The most potentially influential recommenda-
tions have been made by the Panel on Teacher Training of the Com-

mittee on the Undergraduate Program in Mathematics (CUPM) of



the Mathematical Association of America.
CUPM recommends the equivalent of the following courses as
the minimum college preparation for all elementary school teachers:

(1) A two-course sequence devoted to the structure of the real num-

ber system and its subsystems, (2) a course devoted to the basic con-
cepts of algebra, and (3) a course in informal geometry (42, p. 11).

Brigham Young University, prior to the fall semester of 1962,
did not require any mathematics in the college preparation of prospec-
tive elementary school teachers. Beginning in 1962, a one semester
course of three credit hours was required of all prospective elemen-
tary school teachers.

This course, Mathematics 305, was designed to meet the spe-
cific requirements of the first course in the CUPM recommendations.
This one semester course is the only mathematics content course
presently required of the prospective elementary school teacher at

Brigham Young University.

Purpose of the Study

Ths purpose of this study was to investigate the effects of this
required course, Mathematics 305, upon the prospective elementary
school teachers at Brigham Young University. The investigation
included three major areas: (1) Attitudes toward mathematics,

(2) basic mathematical understanding, and (3) the relationship



between certain selected variables.
More specifically, answers were sought for the following

questions:

1. Does Mathematics 305 contribute to a change in attitude

toward mathematics while the students are enrolled in the course?

2. Does Mathematics 305 contribute to a change in basic
mathematical understanding while the students are enrolled in the

course ?

3. Is there any relationship between attitudes toward mathe-

matics and success in Mathematics 305 as measured by course

grades ?

4. Is there any relationship between attitudes toward mathe-
matics and change in basic mathematical understanding while students

are enrolled in Mathematics 3057

5. Is there any relationship between change in attitudes
toward mathematics and change in basic mathematical understanding

while students are enrolled in Mathematics 3057

6. Is there any relationship between basic mathematical un-
derstanding and success in Mathematics 305 as measured by course

grades?

7. Is there a relationship between basic mathematical



understanding and mathematics scores onthe American College Test

(A.C.T.)?

Justification of Problem

Several groups and individuals have indicated the importance
and significance of the elementary school teachers' attitudes toward
mathematics and their apparent lack of basic mathematical under-
standing.

Both Shryock (60, p. 209) and Poffenberger (54, p. 172) have
claimed that too many elementary school teachers dislike mathemat-
ics and cause their students to dislike the subject.

Dutton (23, p. 63), Smith (62, p. 477), and Collier (11,p. 262)
have all indicated that far too many elementary school teachers have
negative attitudes toward mathematics and that these attitudes were
formed while the prospective teacher was a student in the elementary
school.

Dyer (24, p. 16) indicated the existence of a vicious circle
when he pointed out that future teachers pass through the elementary
school learning to dislike mathematics; they drop mathematics in high
school as soon as possible; they avoid mathematics in college, unless
it is required; and they then return to the elementary school as teach-

ers to teach a new generation to detest mathematics.

In a recent CUPM report (49, p. 7) it was indicated that what



elementary school teachers need is to have mathematical literacy so
that this vicious circle, in which mathematical illiteracy has repro-
duced its own kind in the classroom, can be broken. This same re-
port suggested that the teaching of elementary school' mathematics
has not been a failure, but a disaster.

Many mathematics educators have recommended thatl teacher
preparation institutions offer special mathematics content courses
specifically designed for elementary school teachers which emphasize
the basic structure of mathematics and show the unifying concepts in
this basic structure.

Dutton (20, p. 7) and Bruner (9, p. 11) have indicated that
meaningful learning of mathematics is based upon the basic structure
of the subject. Bruner also indicated that understanding the structure
of a subject is understanding the subject in a way that permits other
things to be related to it in a meaningful way (9, p. 7).

Hartung and others (34, 38, 39, 62, 66) have suggested that
an increase in interest and appreciation in mathematics tends to ac-
company an increase in understanding the éubject.

In light of the importance and significance attached to the two
variables of attitudes and understanding and before other mathematics
courses are required of the future teacher at Brigham Young Univer-
sity, it seems wise and desirable to investigate what effects Mathe-

matics 305 is having upon these two variables.



The potentialities for inducing both positive or negative atti-
tudes toward mathematics is present in any mathematics course.
Therefore, any improvements in the mathematical education of pro-
spective elementary school teachers at Brigham Young University
should be based upon an adequate analysis of the future teachers'
attitudes and understanding about mathematics and the various vari-

ables related to these factors.

Significance of the Study

Studies have been made to determine the prospective teachers'

attitudes toward mathematics and their basic mathematical under-
standings. There have been no studies published that have shown or
indicated the effects of a mathematics content course, specifically
designed‘for elementary teachers, upon these two factors.

The present study should do this, and in so doing, help the
Mathematics Department and the College of Education at Brigham
Young University determine the advisability and need of expanding the
present mathematics requirement for prospective elementary teach-
ers. The present requirement represents only one-fourth of the
mathematics that is recommended by CUPM for the mathematical

preparation of prospective elementary school teachers.



Definition of Terms

Attitude

An emotionalized tendency, organized through experience, to
react positively or negatively toward an object. It is the sum total of
man's inclinations and feelings, preconceived notions, ideas, fears,

and convictions about an object.

Attitude Scale

A scale or test used to determine the direction and intensity

of an individual's attitude toward a given object.

Attitude Score

A numerical score that indicates the direction and intensity

of an individual's attitude.

Scale Value

A numerical score that indicates the direction and intensity

of a paritcular item on the attitude scale.

Positive Attitude

An attitude that is represented in this study by an attitude

score greater than 5.9.

Neutral Attitude

An attitude represented in this study by an attitude score that



is greater than or equal to 5.0 and less than or equal to 5. 9.

Negative Attitude

An attitude represented in this study by an attitude score less

than 5. 0.

Pre-Test
A test given in order to determine the status of the student in
regards to some skill, aptitude, or achievement, as a basis for judg-

ing the effectiveness of a subsequent treatment.

Post-Test
A test given in order to determine the status of the student in
regards to some skill, aptitude, or achievement, as a basis for judg-

ing the effectiveness of a prior treatment.

Positive Gain

A gain in which the student's score on the post-test is greater

than his score on the pre-test.

Negative Gain

A gain in which the student's score on the post-test is less

than his score on the pre-test.

Item Difficulty

The percent of the total sample that responded correctly to a



given item on a test.

Correlation

The tendency of the variation of one variable to be accompa-
nied by the variation of another variable. A cause-effect relation is
not necessarily inferred between the two variables. Correlation is

used to measure the relationship between two variables.

Procedures

Pre- and post-tests on basic mathematical understanding and
attitudes toward mathematics were given to all students enrolled in
Mathematics 305 at Brigham Young University during fall semester
1964. A Test of Basic Mathematical Understanding developed by
Vincent J. Glennon was used to measure the student's mathematical
understanding and Wilbur H. Dutton's Arithmetic Attitude Scale was
used to measure the student's attitude toward mathematics. A per-
sonal data sheet was completed by each student to obtain background
information.

A t-test was used to determine the significance of any change
in mathematical understanding and attitudes toward mathematics dur-
ing the period of time the students were enrolled in Mathematics 305.
A product-moment correlation coefficient was used to determine if a

significant relation existed between certain selected variables.
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Basic Assumptions

The assumptions underlying this study are:

1. Basic mathematical understanding and attitudes toward
mathematics can be measured objectively.

2. Glennon's Test of Basic Mathematical Understanding and
Dutton's Arithmetic Attitude Scale are both valid and reliable.

3. Any changes in attitudes toward mathematics or basic
mathematical understanding during the time of this study were the

result of Mathematics 305 and not the result of some outside factor.

Delimitations of the Study

This study was delimited as follows:

1. It was limited to the 186 students enrolled in Mathematics
305 during fall semester 1964 at Brigham Young University.
2. It was limited by the use of the specified measuring

instruments.

Hypotheses

The hypotheses tested in this study were:

1. Prospective elementary school teachers at Brigham Young

University have neutral attitudes toward mathematics.
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2. Mathematics 305 does not contribute to a change in attitude
toward mathematics while the students are enrolled in the course.

3. There is no relationship between attitudes toward mathe-
matics and student success in Mathematics 305 as measured by
course grades.

4. Mathematics 305 does not contribute to a change in basic
mathematical understanding while the students are enrolled in the
course.

5. There is no relationship between attitudes toward mathe-
matics and change in basic mathematical understanding while students
are enrolled in Mathematics 305.

6. There is no relationship between change in attitudes
toward mathematics and change in basic mathematical understanding
while students are enrolled in Mathematics 305.

7. There is no relationship between basic mathematicalunder-
standing and success in Mathematics 305 as measured by course grades.

8. There is no relationship between basic mathematical un-

derstanding and mathematics scores on the American College Test.



12
II. REVIEW OF RELATED LITERATURE

Published reports of studies dealing with the mathematical ed-
ucation of prospective elementary school teachers indicate the exist-
ence of three areas of concern. These areas are: (1) The general
lack of knowledge and understanding of mathematics by these teach-
ers, (2)the attitudes they have toward the subject that inhibits effec-
tive teaching, and (3) the lack of opportunity for the elementary
school teacher to receive help or training in the areas of mathemati-
cal understanding and attitudes from their pre-service training pro-

gram.

The Mathematical Preparation of Prospective
Elementary School Teachers

State Certification Requirements

The lack of teachers' knowledge and understanding of mathe-
matics, reported in several of the studies which follow, is frequently
attributed to the almost complete lack of a mathematics requirement in
the teacher certification regulations in the various states. There is
no conclusive evidence that indicates that to require a mathematics
course in state certification regulations has a salutary effect on
teachers' competence in this area.

A study made in 1954 by Blyer (6, p. 571) indicated that only
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19 states required four years of preparation beyond high school to re-
ceive elementary school certification. At that time, it was the gener-
al practice in most states to issue an emergency certificate to anyone
who would agree to teach. Since that time, however, there has been
a steady increase in the amount of college preparation required to
qualify for a regular elementary school teaching certificate. Four
years of educationis now the prevailing type of program for the prep-
aration of elementary school teachers (57, p. 301). There is a trend,
in some states, toward a five-year program.

It has been the general practice in many states to certify ele-
mentary school teachers without requiring any mathematics beyond
the eighth grade. Some states have legislated specific mathematics
requirements for elementary school certification.

In 1962, McDowell (47, p. 10) indicated that 29 states had
certification that did not include mathematics as a requirement for
the initial elementary certificate. In a more recent (1965) report by
Woeller and Wood (76, p. 1-153) it was found that 29 sfates still had
certification that did not include mathematics as a requirement for

the initial elementary certificate.

College and University Requirements

It has been a widespread practice to permit anyone wishing to

teach in the elementary school to matriculate in an elementary
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teacher education program without any high school mathematics.

In 1958 (34, p. 303), a survey of 96 teacher preparation insti-
tutions showed that 33 percent of the institutions required either one
or two years of high school mathematics for admission to the ele-
mentaryteacher education program. Fifty percent of the schools re-
quired one course in high school mathematics. If the student did not
meet this requirement, he was required to pass a proficiency exami-
nation in mathematics before being permitted to matriculate.

The Commission on Mathematics of the College Entrance Ex-
amination Board (69, p. 49) and CUPM both recommend two complete
years of high school mathematics as a prerequisite for entering the
elementary teacher education program.

The teacher training institutions have been gradually increas-
ing the college mathematics required of the prospective elementary
school teacher. Layton (43, p. 379) reported in 1949 that only 25
percent of 85 institutions of higher education preparing elementary
school teachers required some college mathematics in their teacher
education curriculum. The mean mathematics content requirement
of the four-year elementary curriculum was 1. 6 semester hours, as
compared with means of 4.3 semester hours each for art and geog-
raphy, and 11.5 semester hours for English.

Grossnickle (34, p. 210) made a study in 1951 in which he sent

a questionnaire to 147 state teachers colleges who were members of
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the American Association of Colleges for Teacher Education. He
found that 76 percent of the colleges had no college mathematics re-
quirement for the prospective elementary teacher.

In 1957, Stipanowich (65, p. 240) used a jury of 70 mathemat-
ics education specialists affiliated with 66 institutions of higher educa-
tion in 32 states to make a study of this problem. His study was made
to determine which of several practices currently employed in college
training programs for prospective elementary teachers were favored
by these experts. Stipanowich concluded that most schools were not
providing an adequate preparation in mathematics subject matter for
students preparing to teach inthe elementary school.

CUPM (47, p. 10) made a study in 1962 of 906 colleges and
universities that had programs in elementary education. Of the 762
usable responses, 22 percent indicated they had no requirement in
mathematics for prospective elementary teachers. Sixty-nine per-
cent required four or fewer semester hours of mathematics. More
than 50 percent of the responding institutions offered no course spe-
cifically designed for prospective elementary teachers. In many
schools, courses in elementary algebra and elementary trigonometry
were the only courses in college mathematics available to those stu-
dents.

During the spring of 1965 there were at least six colleges in

the United States that required a minimum of 12 semester hours of
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mathematics content of all prospective elementary teachers (47, p.
209).

With some degree of unanimity, writers point out that more
mathematics inteacher educationprograms will prove to be the solu-
tion to the problem of obtaining adequately prepared teachers of math-
ematics in the elementary school (60, p. 209).

Spitzer (63, p. 26) said that all the authorities that have writ-
ten on the subject believed that a good background in mathematics
should be an essential part of the preparation of elementary school
teachers. He also claimed there is no evidence that the typical back-
ground course in mathematics actually contributes to superior teach-
ing of mathematics. A study by Shryock (61, p. 1562) on what topics
in mathematics were understood by future elementary school teachers
showed no significant difference between mean scores between pro-
spective teachers who had taken no mathematics in college and those
that had at least one college course. This one course was not de-
signed specifically for prospective elementary teachers.

Weaver (72, p. 258) recommended, in 1956, a special mathe-
matics course designed specifically for prospective elementary school
teachers. He also recommended that such a course be followed by a
methods course on the teaching of mathematics.

CUPM (64, p. 18) also recommends that the mathematics

courses required of prospective elementary school teachers should be
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designed specifically for the future teacher and should not be the regu-
lar freshman mathematics courses in algebra and trigonometry. The
recommendations of the National Association of State Directors of
Teacher Education and Certification (NASDTEC) and the American
Association for the Advancement of Science (AAAS) tend to agree with
the recommendations made by CUPM (47, p. 11).

A study made by Harper (37, p. 546) indicated that teachers
could profit from a course in "modern mathematics" even though
they had taken more than six hours of other college mathematics.

Garstens (30, p. 541) said that just because elementary educa-
tion students come to college with minimal background in mathematics,
highly unmotivated in the subject, and in most cases having an actual
fear of it, is no indication that the student is not competent to study
some fundamental mathematics. Dreger claimed there is no rela-
tionship between fear of mathematics and basic intelligence (15, p.
350).

This same idea was suggested by Bruner (9, p. 12) when he
said that the foundations of any subject may be taught to anybody at
any age in some form. Bruner also indicated that good teaching that
emphasizes the structure of the subject is probably more valuable for
the less able student than for the gifted student (9, p. 9). Bruner did

not infer that it would harm the gifted student.
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Summary

The review of literature on the mathematical education of pro-
spective elementary school teachers revealed the existence of four
stages in the development of college offerings for such students.

In the first stage there was no mathematics of any kind
required inthe educationprogram. In the second stage the math-
matical content was provided entirely by a methods course. In the
third stage, colleges and universities began introducing mathematics
requirements in their general education programs. The fourth stage
is the arrival of mathematics courses specifically designed for the
prospective elementary school teacher.

The importance and magnitude of the problem of the mathemat-
ical education of prospective elementary school teachers can be
seen when it is pointed out that approximately 45, 000 new elementary
school teachers are coming out of the educational institutions eachyear
(36, p. 31). The new teachers will spend about 16 percent of their
school day teaching mathematics when only two percent of their under-
graduate course work was in this area (36, p. 33).

The Mathematical Understanding of Prospective
Elementary School Teachers

A teacher cannot teach mathematics effectively unless his

knowledge and understanding of the subject goes well beyond the
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scope he is expected to teach. There exists evidence that prospective
elementary school teachers do not even understand the mathematics
they are expected to teach.

A study by Glennon (31, p. 393) in 1949 showed that 144 teach-
ers' college freshmen understood only 44 percent of the mathematics
taught in the first seven grades in the elementary school. The same
study showed that 172 teachers'college seniors understood only 43
percent of the same material.

Weaver (72, p. 257) used the same test as Glennon and found
an average understanding of 56 percent while considering 348 prospec-
tive teachers. Weaver had made an earlier study (71, p. 112-117) :
in which he found evidence of the teachers' lack of understandings
vital to meaningful mathematics instruction in the elementary school.

A study by Orleans (50, p. 506) indicated there are few proc-
esses, concepts, or relationships in mathematics that appear to be
understood by a large percentage of elementary teachers. Schaaf
(58, p- 537-43) also presented evidence that elementary school teach-
ers do not understand the mathematical concepts which they are ex-
pected to teach. A similar study by Phillips (53, p. 48-52) showed a
lack of achievement in mathematics by prospective elementary school
teachers.

A study by Fulkerson (29, p. 141) indicated that teachers of

methods courses in the teaching of mathematics were having to spend
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much of their time in an effort to overcome deficiencies in mathemat-
ical principles and processes which the student should have presum-
ably mastered before entering the methods course. He concluded
that far too many future elementary school teachers have an insuffi-
cient knowledge of mathematics to teach the subject effectively.

Bean (5, p. 447-50), using the same test as Glennon and
Weaver, showed there was a lack of basic mathematical understand-
ing by in-service elementary school teachers. His study showed
there was a small cumulative increase in 