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ABSTRACT 

A COMPARISON OF A MODERN MATHEMATICS PROGRAM 

AND TRADITIONAL ARITHMETIC 

IN THE INTERMEDIATE GRADES 

Louis A. Tryon, Ph. D. 

The University of Arizona, 1967 

Director: Edward D. Brown 

As the role of arithmetic increases in importance in our fast 

changing society, the role of the teacher and the mathematics program 

increase in value also. Modern mathematics programs present one of 

the most controversial issues in today's educational circles at the 

elementary school level. Lack of research, in the face of need for 

decisions on various mathematics programs, would indicate the neces

sity for an experimental study to compare modern mathematics with 

traditional arithmetic made with valid and reliable instruments. 

The Problem 

The purpose of the study was to compare a modern mathe

matics program with a traditional mathematics program in the areas 

of computational skill, problem solving ability, attitude, and creative 

x 
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ability. The question to be answered was: Are certain selected 

results of a modern mathematics program superior to correspond

ing results of a traditional mathematics program in a large 

Metropolitan School District in Southwestern United States? 

Procedure 

The subjects for the experiment were 493 fourth and fifth 

grade students enrolled in either modern or traditional mathematics 

programs in four elementary schools. These subjects were stratified 

by each of the independent variables: type of mathematics taught, 

ability level, and sex. 

Analysis of covariance tables were constructed for each of 

the four post-test criterion for each grade. F-values were computed 

for factors involved in the hypotheses to be tested. 

Findings 

Analysis of covariance identified three significant differences 

and two significant interactions. Fifth grade computational skill scores 

for the three ability levels were significantly different. Fourth grade 

problem solving ability scores for the sexes were significantly different. 

Fifth grade problem solving scores for the three ability levels were 

significantly different. There was a significant relationship between 

program and sex for fourth grade arithmetic attitude scores, and a 



significant relationship between program and ability for fifth grade 

attitude scores. 

Conclusions 

Fourth and fifth grade elementary school children in Roosevelt 

School District when enrolled in traditional or modern mathematics 

programs respond equally as well in arithmetic computational skill, 

problem solving ability, attitude, and creative ability when prior 

success in these areas is controlled. 

Average and fast fifth grade learners who take modern mathe

matics have a slightly better attitude toward arithmetic than do average 

and fast fifth grade learners who take traditional mathematics. Slow 

fifth grade learners who take traditional mathematics have a more 

pronounced favorable attitude toward arithmetic than do slow fifth 

grade learners who take modern mathematics. 

Female fourth grade students who take modern mathematics 

have a more favorable attitude toward arithmetic than do female fourth 

grade students who take traditional mathematics, and the opposite is 

true regarding male students. 



CHAPTER I 

INTRODUCTION 

As the role of arithmetic increases in importance in our fast 

changing society, the role of the teacher and the mathematics program 

increase in value also. In order to comprehend, investigate, and com

municate adequately in almost every phase of modern society today, 

students must have a better understanding of mathematics and its role 

in society. 

It would be almost superfluous to say that the astronaut will 

need comprehensive training in astro-physics. This training begins at 

the elementary school level. There is no question that high-speed com

puters will be used to make possible the rapid assimilation of information 

on which decisions must be made; and the many problems of guidance and 

true celestial navigation will be handled automatically through the use of 

computers; but the final decisions which will have to be made before and 

while man is journeying into space will have to be made by man. If he is 

to survive his explorations of space rather than becoming some bit of 

lifeless cosmic matter, among other preparations he will have to begin 

his training in mathematics at an early age and pursue it arduously with 

the best teaching and direction that it is humanly possible for us to give 

1 
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him. The teacher in the elementary classroom today may help him 

take his first step toward space. 

New mathematics is man's attempt to assimilate past know

ledge and experiences of mathematicians as encouragement for present 

students to build upon what man has proven successful, and as a chance 

to create new systems which will confirm our leadership in science 

and mathematics. 

The modern mathematics programs present one of the most 

controversial issues in today's educational circles at the elementary 

school level. Few school subjects are discussed so much and yet are 

so little understood by so many adults in our society. 

The attitudes of both teachers and pupils toward mathematics 

seem to be intensified. They appear to either like modern mathematics 

more or dislike it more than traditional mathematics. School admin

istrators and professional educators are concerned about mathematics 

because of its intensified role in our present society. 

Modern mathematics programs do not have norms established 

by nationally standardized instruments to determine whether they are 

successful or unsuccessful. They do not have built-in evaluative devices 

which inform the school authority whether the new program is an improve

ment over the existing program's efforts to meet local school objectives. 

The results of such modern mathematics programs need to be evaluated 

to determine their significant value to the school curriculum. 
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Statement of the Problem 

The need for a solution to the following problem has arisen: 

Are certain selected results of a modern mathematics program super

ior to corresponding results of a traditional mathematics program in 

a large metropolitan school district in Southwestern United States? 

Results selected for comparison were Problem Solving Ability, 

Computational Skill, Attitudes, and Creative Ability, as measured by 

certain present evaluative instruments. 

Definition of Terms 

The statment of the problem for this study contains terms 

which have been defined in many ways. For the purpose of this study 

those terms and others are defined as: 

Modern Mathematics Program: The modern mathematics 

program involved in this study is that program taught in grades four 

and five using the Addison-Wesley Elementary School Mathematics for 

fast learners, and the Scott-Foresman, Multi-Track, Seeing Through 

Arithmetic for average and slow learners. 

Traditional Mathematics Program: The traditional mathe

matics program involved in this study is that program taught in grades 

four and five, using the Winston Series, The New Exploring Numbers 

in grade five and The New Learning Numbers in grade four. 
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Attitude: Attitude is an instinctive reaction, or feeling in 

regard to mathematics. 

Creative Ability: Creative ability is having the power or 

quality to originate, invent, or produce. 

Fast Learner: A fast learner is a student who was in the 

upper one-third of his grade level as determined by both the teachers' 

reported grades and standardized test scores. 

Average Learner: An average learner is a student who was 

in the middle one-third of his grade level as determined by both the 

teachers' reported grades and standardized test scores. 

Slow Learner: A slow learner is a student who was in the 

lower one-third of his grade level as determined by both the teachers' 

reported grades and standardized test scores. 

Hypotheses 

It is assumed that the objective of the instructional program 

is to develop students who will have a high degree of success in compu

tational skill and problem solving ability, and who will have favorable 

attitudes towards mathematics and provide those situations encouraging 

creative ability in our society. With this assumption as a guide, the 

following hypotheses have been formulated as aids to this evaluation of 

the modern mathematics and traditional mathematics programs in the 

fourth and fifth grades of elementary school. 



5 

Computational Skill. 

Hypotheses #1: There is no significant difference in the compu

tational skill scores between students who took modern mathematics 

and those who took traditional mathematics. 

Hypothesis #2: There is no significant difference in the compu

tational skill scores of fast, average, and slow learners. 

Hypothesis #3: There is no significant difference in the compu

tational skill scores between male and female students. 

Hypothesis #4: There is no significant difference in the compu

tational skill scores ofjjust,, average, and slow learners when taught 

modern mathematics of traditional mathematics. 

Hypothesis #5: There is no significant difference in the compu

tational skill scores of male and female students when taught modern 

mathematics or traditional mathematics. 

Hypothesis #6: There is no significant difference in the compu

tational skill scores of fast, average, and slow learners, when classi

fied as male or female. 

Hypothesis #7: There is no significant difference in the compu

tational skill scores of fast, average, and slow learners, when classi

fied as male or female, or whether they are taught modern or 

traditional mathematics. 
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Problem Solving Ability. 

Hypothesis #8: There is no significant difference in the prob

lem solving ability scores between students who took modern mathe

matics and those who took traditional mathematics. 

Hypothesis #9: There is no significant difference in the prob

lem solving ability scores of fast, average, and slow learners. 

Hypothesis #10: There is no significant difference in the 

problem solving ability scores between male and female students. 

Hypothesis #11: There is no significant difference in the 

problem solving ability scores of fast, average, and slow learners 

when taught modern mathematics or traditional mathematics. 

Hypothesis #12: There is no significant difference in the 

problem solving ability scores of male and female students when 

taught modern mathematics or traditional mathematics. 

Hypothesis #13: There is no significant difference in the 

problem solving ability scores of fast, average, and slow learners, 

when classified as male or female. 

Hypothesis #14: There is no significant difference in the 

problem solving ability scores of fast, average, and slow learners, 

when classified as male or female or whether they are taught modern 

or traditional mathematics. 
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Ability. 

Hypothesis #15: There is no significant difference in the 

attitude scores between students who took modern mathematics and 

those who took traditional mathematics. 

Hypothesis #16; There is no significant difference in the 

attitude scores of fast, average, and slow learners. 

Hypothesis #17: There is no significant difference in attitude 

scores between male and female students. 

Hypothesis #18: There is no significant difference in attitude 

scores of fast, average, and slow learners when taught modern mathe

matics or traditional mathematics. 

Hypothesis #19: There is no significant difference in the 

attitude scores of fast, average, and slow learners when classified as 

male or female student. 

Hypothesis #20: There is no significant difference in the 

attitude scores of male and female students when taught modern mathe

matics or traditional mathematics. 

Hypothesis #21: There is no significant difference in the 

attitude scores of fast, average, and slow learners when classified as 

male or female or whether they are taught modern or traditional mathe

matics. 
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Creative Ability. 

Hypothesis #22: There is no significant difference in the 

creative ability scores between students who took modern mathematics 

and those who took traditional mathematics. 

Hypothesis #23: There is no significant difference in the 

creative ability scores of fast, average, and slow learners. 

Hypothesis #24: There is no significant difference in the 

creative ability scores between male and female students. 

Hypothesis #25: There is no significant difference in the 

creative ability scores of fast, average, and slow learners when 

taught modern mathematics or traditional mathematics. 

Hypothesis #26: There is no significant difference in the 

creative ability scores of male and female students when taught 

modern mathematics or traditional mathematics. 

Hypothesis #27: There is no significant difference in the 

creative ability scores of fast, average, and slow learners when 

classified as male or female. 

Hypothesis #28: There is no significant difference in the 

creative ability scores of fast, average, and slow learners when 

classified as male or female or whether they are taught modern or 

traditional mathematics. 
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Limitations of the Study 

The limitations of this study can be classified as those imposed 

by the instruments, those imposed by the methods of teaching mathe

matics, and those imposed by extraneous factors such as socio

economics, race, parents' knowledge and education in modern mathe

matics, home influences, and prejudices. 

Computational skill is measured by the Arithmetic Computation 

sub-test of the Metropolitan Achievement Tests. For this reason, 

knowledge of this variable is limited by the ability of the MAT to 

measure that variable. 

Similarly, problem solving ability is measured by the Arith

metic Problem Solving sub-test of the MAT. For this reason, knowledge 

of the variable is limited by the ability of the MAT to measure that 

variable. 

Attitudes toward arithmetic in this study are determined by 

Dutton's Arithmetic Attitude Scale. Any limitations of Dutton's Scale, 

therefore, also limits this study. 

Determination of creative ability will be limited by the ability 

of the Common Object Uses Test to measure creative ability at the 

elementary school level. 

The likelihood of "Hawthorne Effect" was remote because the 

traditional and modern mathematics programs were taught at schools 

relatively isolated from each other, thereby avoiding student 
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communication so that experimental units would not feel the "'x'-group" 

nature common to so many experimental programs. The effect due to 

parents and teachers, however, commenting in such a way as to increase 

the "'x1-group" notion was not determined. This situation, though, may 

not have resulted in measurable bias due to the large number of classes 

involved, as well as the large number of teachers, thirty-three, who 

may have impressed the students in negative as well as positive ways. 

A "mathematics drive" may have been apparent in some classes where 

teachers and/or parents have an extreme drive to make any program 

of teaching mathematics succeed; however, this situation, too, may 

not have resulted in measurable bias for the same reasons. 

"Hawthorne Effect" and "Mathematics Drive" have not been 

directly controlled in this experiment. There is reason to believe 

that these factors have been reduced or nullified by use of thirty-three 

teachers of varying degrees of competency and efficiency. 

Insofar as the teaching of modern mathematics and -traditional 

mathematics are influenced by the above materials, the results of this 

experiment are therefore limited. 

The results of this study are also limited by several extraneous 

factors. These factors include socio-economics, race, parents' know

ledge and education in modern mathematics, home influences, and prej

udices. The statistical analysis in this experiment is analysis of co-

variance which uses pre-tests in arithmetic computational skill, 
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problem solving ability, arithmetic attitudes, and creative ability to 

control for individual differences. Although these tests are designed 

to measure specific variables, those variables are greatly affected by 

the factors mentioned above. Hence, the effect of these factors are 

considered to be accounted for. 

Instruments in this study are the Arithmetic Computation and 

Arithmetic Problem Solving sub-tests of the Metropolitan Achievement 

Tests, Dutton's Arithmetic Attitude Scale, and the Common Object 

Uses Test. 

Organization of Remainder of Study 

Chapter I has presented the introduction, the statement of the 

problem, definition of terms, hypotheses, and the limitations of the 

study. A review of the literature related to modern mathematics versus 

traditional mathematics is presented in Chapter II. Methods and pro

cedures used to collect and analyze data and findings are in Chapter III. 

Analyses of the data are presented in Chapter IV. The summary, con

clusions, and recommendations for use of the findings are elaborated 

in Chapter V, the final chapter. Two appendices, which include two 

tests and an explanation of abbreviations used in Table 12, and a biblio

graphy will follow the final chapter. 



CHAPTER II 

REVIEW OP THE LITERATURE 

It is doubtful that modern mathematics would have developed 

such "growing pains" in its early years had it been developed gradually. 

Educators would have evaluated its strengths and weaknesses and would 

have eliminated many of these weaknesses before incorporating it into 

the school curricula on a large scale. In the minds of American citizens 

during the pre-Sputnik era, however, our country led the world in inven

tions, in developing resources, and in exerting leadership. When the 

Russians seemingly outstripped us in the scientific field, laymen were 

immediately aroused and, with scientists and mathematicians (who before 

seemed little concerned), put pressure on school boards for immediate 

changes which would reinstate our leadership. Since it was necessary 

to make the mathematics program contemporary in concept and spirit, 

pure mathematicians took over the reform. The programs they produced 

were thought to be best in the light of their knowledge of mathematics. 

The programs may not have been based upon theory of learning or backed 

up by educational research, however, and thus they failed to utilize what 

psychologists and teachers knew about learning and how it can be best 

suited to various age levels and individuals. 

12 
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The confusion resulting from modern mathematics programs 

was due to the nature of the subject and, in part, to misleading slogans 

such as "new" or "modern" mathematics. Though the programs were 

new, the mathematics were not. The most important changes were in 

the style in which old content was formulated and presented with new, 

precise vocabulary. A modern mathematics program involved ideas 

for which, until the present time, there existed no precise vocabulary. 

The results were confusing to students, parents, and teachers alike. 

Contradictions, opinions without foundations, and accusations abounded 

in the literature relevant to the new programs. 

By 1964, schools, administrators, teachers, parents, and 

students had become more familiar with the "new" mathematics; it 

no longer aroused the uncertainty it did in the beginning, and Maurice 

L. Hartung stated that this ". . . was the time for careful evaluation, 

consolidating gains, and modifying or eliminating the extremes. It 

was time to select good criteria for organizing learning activities, 

developing effective means of evaluation, and clearly set long range 

objectives to accomplish. "I 

Jo McKeeby Phillips had already used modern mathematics 

programs to modernize insight, generalize, supplement, unify, and 

deepen understanding of mathematics. This use would be sound 

1. Maurice L. Harturig, "Next Steps in Elementary School 
Mathematics, " Theory Into Practice, III (April, 1964), p. 66. 
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psychologically, methematically, and realistically for school situations. ^ 

Although experimental studies which compared modern math

ematics with traditional arithmetic were not adequate from which to 

draw definite conclusions in all areas, it was, however, possible to 

evaluate them and compare the results with those made by the Roose

velt School District, Phoenix, Arizona, and determine any similarities 

that might exist. 

Eileen Earhart had found that students who used the new 

approach to mathematics performed significantly better in fundamentals 

on the arithmetic section of the California Achievement Test than 

3 students taught by the traditional approach to mathematics. In an 

Arizona study, R. E. Wright had found that students of all ability levels 

studying the modern mathematics program in the eighth grade had 

better achievement ratings on a modern mathematics test of eighth-

grade mathematics than did comparable groups of students from a 

traditional program. Also according to Wright's study, modern 

2. Jo McKeeby Phillips, "The Baby and the Bath Water, " 
School Science and Mathematics, LXII (April, 1963), p. 303. 

3. Eileen Earhart, "Evaluating Certain Aspects of a New 
Approach to Mathematics in the Primary Grades, " School Science and 
Mathematics, LXIV (November, 1964), p. 719. 
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mathematics students did just as well as traditionally trained students 

4 on a traditional mathematics test for eighth grade. 

A study conducted by Sadie Vee Simmons of the University of 

Georgia concluded that modern mathematics students scored as high 

and usually higher than traditionally trained students when measured 

by standardized traditional tests. ^ A. C. Friebel verified Simmons' 

study and stated modern mathematics not only promoted high achieve

ment in learning associated with measurement in modern mathematics 

but was more effective in related areas also. It promoted high achieve

ment on group tests of skill and understanding of the topic of measure

ment, and the mathematics processes demonstrated by the students 

were superior to traditionally instructed students. ® 

Computational Skill 

The University of Southern California Study by Dr. Mastain 

(1964) showed school mathematics study group girls significantly 

4. Robert E. Wright, "A Comparison of Student Achievement 
in Moderm Mathematics and Traditional Mathematics in Relation to 
Ability Grouping" (Doctoral Dissertation), Arizona State University, 
Tempe, 1965, p. 118. 

5. Sadie V. Simmons, "A Study of Two Methods of Teaching 
Mathematics in Grades 5, 6, &7" (Doctoral Dissertation), University 
of Georgie, Athens, 1965, p. 317. 

6. Allan Calhoun Friebel, "A Comparative Study of Achievement 
and Understanding of Measurement Among Students Enrolled in Tradi
tional and Modern Mathematics Programs" (Doctoral Dissertation), 
University of California, Berkeley, 1965, pp. 162-163. 
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outscored their traditionally trained counterparts in computational 

efficiency. ^ Pupils using the new approach to mathematics did signif

icantly better on tests designed to measure understanding of mathemat

ical fundamentals and computation than the control group. ® Perhaps 

even more important to modern mathematics was a study of seventh 

grade children by S. K. Ruddell who concluded, "the average student 

can study modern mathematics without suffering loss of mathematical 

skills. "9 

In 1963, Suppes and Hill matched first and second grade classes 

using modern materials with control classes in a traditional program. 

Their resulting scores, obtained by using the Metropolitan Achievement 

Test, indicated the children using sets scored as well as or better than 

did children in the traditional program in which sets were not used. 

7. Richard Kent Mastain, "A Comparison of the Effects of 
Two Mathematical Curricula on the Mathematical Understanding of 
Fourth Grade Pupils" (Doctoral Dissertation), The University of 
Southern California, Los Angeles, 1964, p. 200. 

8. Eileen Earhart, "Evaluating Certain Aspects of a New 
Approach to Mathematics in the Primary Grades, " School Science and 
Mathematics, LXIV (November, 1964), p. 719. 

9. Arden K. Ruddell, "The Results of a Modern Mathematics 
Program," The Arithmetic Teacher, IX (October, 1962), p. 335. 

10. Gloria F. Leiderman, "Mathematics and Science Programs 
for the Elementary School Years, " Review of Educational Research, 
XXXV (April, 1965), p. 156. 
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A study undertaken in 1963 and using paired experimental and 

control fourth grade classes was reported by the Minnesota National 

Laboratory. The experimental classes were taught from School Mathe

matics Study Group texts; the control classes were taught from con

ventional text books. The test measured achievement gains in traditional 

arithmetic from fall to spring. Although the differences favored the 

experimental group, no significant differences were noted. Tests were 

not given which measured concept understanding, the major emphasis 

on SMSG texts. * * 

A testing program to measure mathematics achievement in 

fourth and fifth grade classes using SMSG Mathematics for the Elemen

tary School was reported by Weaver in 1963. Mean gains from fall to 

spring, testing on the SRA achievement series, showed that these 

groups equaled or exceeded normally expected gains in terms of grade 

equivalents in both reasoning and computation scores. 

The greatest number of research studies comparing modern 

mathematics and traditional arithmetic programs were conducted at 

the junior high level. The following studies reported a positive reaction 

to the modern mathematics programs. Ruddell's study gave the edge 

to the modern mathematics program. ^ Rosenbloom, Cassel, and 

11. Ibid., p. 155. 

12. Ibid. 

13. Ruddell, 0£. cit., p. 335. 
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Jerman found the experimental groups scored significantly higher than 

the seventh grade control groups. Cassel's and Jerman's eighth grade 

experimental groups scored significantly higher than the traditional 

14 
groups. "Suppes, McLauchlin, Lerch, and Miller all found that elem

entary school children who had studied a modern mathematical program 

outscored their traditional contemporaries on tests featuring conven-
15 

tional mathematics. Gains were especially marked in the area of 

computation. 

"The results of research reported by Weaver, Flournory, Peck, 

and the Minnesota National Laboratory indicate elementary school child

ren studying a modern mathematics program of mathematics achieved 

at least as well on traditionally oriented arithmetic tests as their con

ventional counterparts. 

Thus far the studies reported point to the fact that modern 

mathematics programs are more effective or are at least as effective 

as traditional programs in developing traditional mathematical skills. 

This evidence supported the conclusion that modern mathematics pro

grams are effective at all grade levels and ability grouping within the 

grades. In computational efficiency the studies favored the experimental 

groups sufficiently. 

14 ii Holland Payne, What About Modern Programs in Mathe
matics, " The Mathematics Teacher, LVIII (May, 1965), p. 423. 

Ibid. , p. 422. 

16 Ibid. 



Problem Solving Ability 
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The functional use of mathematics and computational know-

how is no longer adequate for members of our present day society. 

Students, as never before, need skills in problem solving and compre

hension. There are fewer experimental studies in this area, but such 

reports as exist do indicate definite gain in comprehension when students 

are trained in a modern mathematics program. Mastain reported pupils 

did significantly better in comprehension and reasoning than did their 

17 
traditionally trained counterparts. Suppes's and Binford's study 

reporting on work with fifth and sixth grade students indicated a gain as 

high as 80 per cent to 90 per cent in mathematical logic resulting from 

18 a modern mathematics program. Likewise, a junior high study made 

in Los Alamos, New Mexico, indicated successful results were obtained 

19 as measured by the Iowa Test of Educational Development. 

Lloyd Scott reported a research project which included test 

groups in grades two to eight inclusive. The project was divided into 

1 7 Mastain, op. cit., p. 200. 

Patrick Suppes, and Frederick Binford, "Experimental 
Teaching of Mathematical Logic in the Elementary School, " The 
Arithmetic Teacher, XII (March, 1965), p. 194. 

Stanley J. Hipwood, "Modern Mathematics--Go or No Go, " 
The Arithmetic Teacher, XII (February, 1965), p. 120. 
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comparable groups, one-third of the students in SMSG, another in 

Science Research Associates, and the remaining third in a traditional 

program. The conclusions were indefinite and did nothing to dispel the 

common criticism that modern programs provided the child with too 

little experience in practical problem solving, although the study did 

indicate modern programs were not inferior to the traditional in train

ing the child to analyze problem situations. Therefore, "a modern 

program does not appear to damage the problem-solving ability skill 

of perceiving mathematical inconsistencies. Neither, however, does 

20 
it seem to materially enhance this skill" according to the study. 

A testing program of the Minnesota National Laboratory to 

compare mathematics achievement in ten classes of fourth grade using 

SMSG Mathematics and ten classes of conventional fourth grade for 

21 the Elementary School was reported by Weaver in 1963. No 

statistically significant difference in mathematic test scores was 

observed. Mean gains from fall to spring testing on the SRA achieve

ment series showed experimental groups equaled or exceeded normally 

expected gains in terms of grade equivalents in both reasoning and 

20. Lloyd Scott, "Children's Perceptions of Mathematical In
consistencies, " The Arithmetic Teacher, XII (December, 1965), p. 623. 

21. Fred J. Weaver and E. Glenadine Gibb, "Mathematics in 
the Elementary School, " Review of Educational Research. XXXIV 
(June, 1964), p. 279. 
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computation scores. 22 Spring testing on the SRA Achievement Series 

arithmetic section in a similar study by Leiderman showed these groups 

equaled or exceeded normally expected gains in terms of grade equiv

alents in both reasoning and computation scores. 23 

Hipwood's junior high longitudinal study in New Mexico, 

measured by the Iowa Test of Educational Development, favored 

modern mathematics in quantitative thinking and abstract reasoning. 24 

Simmons also concluded that improved results in reasoning were ob

tained in modern mathematics when measured by standardized tradi

tional tests. 25 The studies by Weaver and Gibb revealed pupils who 

studied modern mathematics did not sacrifice gains in problem solving. 26 

Friebel's study concluded: 

In learnings associated with measurement, modern 
mathematics was more effective. Not only did it 
promote high achievement on group tests of skill 
and understanding of the topic of measurement, 
but the processes demonstrated by the modern 
mathematics students were more often superior 
than those of traditionally instructed students. 27 

22. Harold H. Lerch, "Fourth Grade Pupils Study a Number 
System with Base Five, " The Journal of Educational Research, LVII 
(June, 1964), p. 279. 

23. Leiderman, o£. cit., p. 155. 

24. Hipwood, ojd. cit., p. 121. 

25. Simmons, 0£. cit., p. 320. 

26. Fred J. Weaver and E. Glenadine Gibb, 0£. cit., p. 275. 

27. Friebel, o£. cit. , p. 163. 
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Attitudes 

The affect of attitudes toward mathematics achievement has 

attracted the attention of research personnel. The fourth hypothesis of 

the Mastain study concerned attitude, but the results showed no signif -

icant difference between the experimental and the control group. There 

was a correlation between teaching experience and comprehension and 

OO 
the favorable attitudes of the children toward mathematics. 

Ninety-two percent of the children involved in the Lerch study 

expressed a desire to continue study of new mathematics, which indi

cated a favorable attitude. ^9 With the exception of the fifth grade 

groups, however, Dr. Phelps' study showed no significant difference 

in attitudes of students toward modern mathematics. ^ 

The investigation of achievement in introductory statistics by 

Bendig and Hughes attributed about four percent of the variability in 

achievement to differences in students' attitudes. 31 No relationship 

28. Mastain, og. cit. , p. 200. 

29. Lerch, o£. cit., p. 61. 

30. Jack Phelps, "A Study Comparing Attitudes Toward Math
ematics of SMSG and Traditional Elementary Students, " (Doctoral 

Dissertation), Oklahoma State University, Stillwater, 1963, p. 50. 

31. A. W. 'Bendig and J. B.1 Hughes, "Student Attitude and 
Achievement in a Course in Introductory Statistics, " Journal of 
Educational Psychology, XLV (May, 1954), p. 274. 



appeared to exist between achievement and attitudes toward either 

traditional or modern mathematics. Sex played little or no difference 

Op 
in attitude toward arithmetic in a study by Mildred Abrego. * From 

their study Brown and Abell concluded that teacher observations 

appeared to be inadequate to measure pupils' attitudes toward arith

metic. 

The results of the Feldhake study indicated the upper group 

of students preferred new mathematics because it was easier to 

understand. The upper group had more positive attitudes. ^4 

Shapiro found a significant positive co rrelation between 

attitude and overall achievement, arithmetic achievement, arithmetic 

35 marks and high I. Q. Another investigator compared the attitudes 

of the upper two-fifths of the boys with the lower two-fifths of the 

group. A distribution of attitude scale scores was significantly higher 

for the students classified as the upper two-fifths in mean scores of 

mastery of fundamental concepts of arithmetic than those students in 

32. Mildred Brown Abrego, "Children's Attitudes Toward 
Arithmetic, " The Arithmetic Teacher, XII (March, 1966), p. 208. 

33. Ibid., p. 206. 

34. Herbert J, Feldhake, "Student Acceptance of the New 
Mathematics Programs, " The Arithmetic Teacher, XII (January, 
1966), p. 20. 

35. Esther W. Shapiro, "Attitudes Toward Arithmetic Among 
Public School Children in the Intermediate Grades" (Doctoral Disserta
tion), University of Denver, Denver, 1962, p. 51. 
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36 the lower group. An interesting study conducted in Brazil indicated 

attitudes were positive and were significantly correlated to arithmetic 

37 achievement in the fourth grade. 

Considerable research exists regarding the new mathematics 

programs, but there are few scientific articles regarding attitudes. 

Most of the articles published were teachers' observations of class 

reactions to the new program. Such things as the opinions of a parent 

who questioned his child's efforts and praised the changed attitude after 

some contact with the new mathematics program were expressed as 

valid proof of the superiority of modern mathematics programs. The 

opinions of mathematicians and education experts explained how the 

children liked or disliked the new programs; however, there were 

insufficient controlled experiments conducted to justify the opinions 

expressed. Generally, no definite conclusions as to the effect of the 

modern programs on pupils' and teachers' attitudes toward mathematics 

could be concluded from the meager research conducted in this area. 

There is a lot written but little valid evidence because along with the 

research are vast amounts of subjective judgments and opinions. 

36. Haarell Bassham, Michael Murphy, and Katherine Murphy, 
"Attitude and Achievement in Arithmetic, " The Arithmetic Teacher, 
XI (February, 1964), p. 71. 

37. Henry Clay Lingren, Ina Silva, Italie Faraco, and Nadir 
Saldanha Da Rocha, "Attitudes Toward Problem Solving as a Function 
of Success in Arithmetic in Brazilian' Elementary Schools, " Journal 
of Educational Research, LVIII (September, 1964), p. 45. 
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Creative Ability 

Edwin E. Moise maintained it was fairly easy to test mani

pulative skills and numerical efficiency. Everything else that happened 

was net profit and nobody has yet been able to fully determine an exact 

qo 
measure. It was the "net profit" of mathematics that concerned 

scientists, because creative action was involved. Creative action is 

essential if we are to obtain better prepared methematicians and sci

entists at a younger age. The recommendations of modern programs 

stressed more time be spent on developmental-discovery-inquiry-

meaningful activities and less time on drill and practice activities. This 

received great support in a study by Donald E. Shipp at Louisiana State 

University. He learned that children mastered mathematics skills 

better when spending less time on drill and more time on developmental -

39 
meaningful activities. The University of Illinois Arithmetic Project 

devised materials to stimulate interest in mathematics and allowed 

persuance beyond the usual limits of elementary arithmetic. Syste-

40 matic reports of this program are lacking, however. 

38. Edwin E. Moise, "The New Mathematics Programs: What 
Do They Mean?" The School Review, LXX (Spring, 1962), p. 82. 

39. Albert H. Shuster & Fred L. Pigge, "Retention Efficiency 
of Meaningful Teaching, " The Arithmetic Teacher, XII (January, 1965), 
p. 31. 

40. Leiderman, op. cit., p. 154. 



A side study of Dr. Phelps' comparative study on attitudes 

indicated a highly significant positive relationship between SMSG 

Mathematics and the ability to think creatively. 41 Teachers involved 

in Phelps' study, however, tended to use more divergent questions to 

elicit spontaneous and creative responses. 42 Robert T. Pate said 

SMSG teachers developed more interaction and became more aware of 

the personal needs of pupils. 43 a study by Jack Phelps indicated that 

there is a high positive correlation between SMSG and creative thinking 

ability. 44 

In a study by Frank W. Banghart and Harold S. Spraker, a 

moderately positive correlation was shown to exist between creative 

ability, I. Q., and achievement. There was no significant difference 

between group and individual problem solvers in terms of creative 

ability. 45 

41. Phelps, o£. cit., p. 53. 

42. Ibid. 

43. Robert T. Pate, "Transactional Patterned Differences 
Between School Mathematics Programs, " The Arithmetic Teacher, 
XIII (January, 1966), p. 49. 

44. Phelps, oj3. cit., p. 64. 

45. Frank W. Banghart and Harold S. Spraker, "Group Influ
ence on Creativity in Mathematics, " The Journal of Experimental 
Education, XXXI (March, 1963), p. 262. 
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"In an NSF supported project (Taylor & Cooley, 1962), high 

school students were observed to be remarkably ready to participate in 

4fi 
research work. " Getzels, Jackson, and Torrance found that creative 

tests were better in identifying different groups of students in both 

secondary and elementary schools than the traditional I. Q. tests. 

Holland of the National Merit Scholarship Corporation reported that 

samples of superior scholastic aptitude indicated that the creative 

performance of students was usually unrelated to scholastic achieve-

47 
ment and aptitude. 

Creative talent was the best single piece of evidence of human 

resource, infers Dr. Taylor, that warranted more attention and devel-

48 
opment in educational programs. The research in the area of creative 

ability and mathematics at the elementary school level has been most 

inadequate. This area of educational research has been neglected. 

Related Studies 

Reports from Dr. Davis and the Madison project study co

operating with a group from Yale and a teacher from Syracuse University 

found that by introducing essentials of elementary algebra in the fourth 

46. Calvin W. Taylor, "Some Educational Implications of 
Creativity Research Findings, " School Science and Mathematics, 
LXII (November, 1962), p. 594. 

47. Ibid. 

48. Ibid., p. 603. 
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grade, the talented students would progress to the level of a high school 

senior by the time they reached the fifth and sixth grades. Once the 

elementary basis of algebra was grasped, the transition could then be 

49 
made easily to geometry, trigonometry, and advanced algebra. 

A study by Lerch to determine what the effect of a number 

system with base other than ten would have upon the arithmetic under

standings and abilities of fourth grade pupils indicated that pupils could 

effectively learn about another base system. When pupils' scores on 

both pre- and post-tests were compared, only one pupil did not show a 

• - positive change in knowledge. The study results indicated no detri

mental effect upon other skills but it did indicate increased under-

50 
standings of the Hindu-Arabic decimal system. 

One main objection to the "new" mathematics programs was 

its use of precise vocabulary of too much formal structural mathe

matics with strong symbolism. Dr. Fehr maintained it was unnecessary 

to introduce many concepts, symbols, and a formalism which had no 

validity at the elementary school level. "Learning mathematics is more 

than acquiring a tool or rote reproduction. It is gaining and organizing a 

body of knowledge in a manner which can be successfully applied to 

49. Joyce E. Churchill, "Algebra in Fourth Grade?" The 
Instructor, LXXI (May, 1962), p. 99. 

50. Lerch, op. cit., p. 61. 
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problem solving. "51 Rappaport claimed modern mathematics violated 

sound learning theory by introducing highly sophisticated mathematics 

concepts; that children did not learn first with a set of undefined terms, 

definitions, and postulates, but with experience with concrete relation

ships. Abstract thinking came later, and it was too abstract to teach 

young children that nine was larger than eight because it was farther to 

the right on the number line, or that you can't add seven sheep plus 

52 five sheep; instead only seven plus five--not the sheep. 

Professor Morris Kline of New York University's Washington 

Square College says the new courses insist on precise definitions of 

practically every word they use and, by actual count, the first two 

years of one course asks students to learn about 700 precise definitions. ^3 

Dr. Cohn, head of the mathematics department of the University 

of Arizona, flatly stated that modern mathematics programs confused 

students. "It was a kind of spoon feeding and excessive preoccupation 

with hair-splitting di stinctions. "54 

51. Howard F. Fehr, "Modern Mathematics and Good Peda
gogy* " The Arithmetic Teacher, X (November, 1963), p. 410. 

52. David Rappaport, "Does Mathematics Ignore Learning 
Theory?" Phi Delta Kappan^ XLIV (June, 1963), p. 447. 

53. Osborn Elliot, ed., "New Math: Does it Really Add Up?" 
Newsweek, LXV (May 10, 1965), p. 112. 

54. Fran Harralson, "Dr. Cohn Says Modern Math is Confusing 
to Young Students, " The Arizona Daily Wildcat, (November 4, 1965), p. 1. 
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Accumulation and explosion of knowledge in mathematics 

makes it impossible for the child to learn all of it. Some must be chosen 

and some excluded. The fact that a child can learn the mathematic concepts 

and symbols may not in itself be the best criteria that he should do so. 

Among the serious shortcomings of current proposals are the 

failure to agree on the kind of individuals we want to develop, whether 

mathematics should be general or specialized, the definition of the role 

55 
of mathematics in our culture, and its significance to the individual. 

Although some publishers claim their "modern program" 

required no special teacher preparation, no rightfully called "new" pro-

56 
gram could be handled by teachers without special training. Even 

after a long intensive inservice program, teachers found the new mathe

matics difficult and their function as teachers different. Thus, although 

the public welcomed the opportunity for new and exciting ideas, many 

teachers were hesitant to try the new approaches in the classroom. 

Smith and Heddams attempted to determine readability. Diffi

culty did not increase consistently with assignment of grade level. A 

study of commercial textbooks led to the same conclusion. The new mathe

matics programs require more reading than do traditional materials. 

55. Elsie J. Alberty, "Mathematics in General Education, " 
The Mathematics Teacher, LIX (May, 1966), p. 426. 

56. Irvin K. Feinstein, "What To Expect When You Start a New 
Mathematics Program, " Nation's Schools, LXV (August, 1965), p. 42. 
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The discovery method will depend largely, then, on the ability of the 

57 
child to read. 

Anita Riess calls attention to philosophers who concur with 

psychologists in saying that what the modern mathematics programs 

claim they are doing, cannot be done. ^8 Four experimental studies by 

Williams and Shuff returned results which indicate no advantage for 

SMSG. They were not superior to traditional mathematics programs 

although some advantages were indicated at lower levels. ^9 In the 

Earhart study, the mean reasoning favored the traditional approach, 

but not significantly. However, boys in the control group scores signif

icantly higher than the SMSG boys. 

Summary 

The related studies previously cited indicate the problem of 

attitudes towards mathematics is tetill an unsettled matter. The majority 

57. Kenneth J. Smith and James W. Heddams, "The Readability 
of Experimental Materials, " The Arithmetic Teacher, XI (October, 1964), 
p. 393. 

58. Anita P. Riess, "The New Arithmetic and Abstractions, " 
School Science and Mathematics, LXV (May, 1965), p. 415. 

59. Emmet D. Williams and Robert V. Shuff, "Comparative 
Study of SMSG and Traditional Mathematics Text Material, " The 
Mathematics Teacher, LVI (November, 1963), p. 504. 

60. Earhart, o£. cit., p. 719. 
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would indicate more favorable attitudes towards mathematics are found 

in the modern programs. 

Meader sums up a survey of a number of studies with the 

remark, "But one startling fact recurs over and over again, modern 

mathematics is no more difficult for the learner than traditional mathe

matics. On the contrary, they may be more understandable and 

, ,61 
satisfying. 

In spite of all the claims for many advantages and greater gains 

in achievement of students in the new mathematics programs, the various 

curriculum reform projects have failed thus far to yield sufficient re

search evidence to empirically support many modern programs. Modern 

mathematics has a slight edge over the traditional mathematics programs. 

Computational skills and problem solving ability are benefited. When 

creative ability and attitudes are considered, modern mathematics 

programs appear to give higher results. One Of the shortcomings of 

current curriculum reform movements running almost uniformly through 

62 
the projects is the sparsity of data regarding their effectiveness. 

One fact that seems to be widely recognized in the literature is 

that to combat this danger the cooperation of mathematicians, psychol

61. Albert E. Meader, Jr., "Current Experimental Programs 
in Mathematics, " Theory Into Practice, III (April, 1964), p. 56. 

62. John L. Goodlad, "The Changing Curriculum of American 
Schools, " Saturday Review, XLVI (November, 1962), p. 87. 
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ogists, and educators, who will work together on the problems of mathe

matics in the elementary school is strongly urged. 

63. Bruce Joyce and Elizabeth Joyce, "Studying Issues in 
Mathematics Instruction, " The Arithmetic Teacher, XI (May, 1964), 
p. 303. 



CHAPTER IE 

METHODS AND PROCEDURES 

The purpose of this chapter is to describe the experimental 

procedures and techniques used in testing the hypotheses posed in Chap

ter I. The location of the experimental subjects, their numbers and 

stratification, as well as the instruments, their application and appro

priateness, and the statistical methods used to analyze the data are 

described in detail. 

Location of the Experiment 

The study comparing a modern mathematics program and 

traditional arithmetic was conducted in four elementary schools of the 

Roosevelt Elementary District in the Phoenix, Arizona, metropolitan 

area. Traditional mathematics was taught in two elementary schools 

and modern mathematics in two. 

Traditional mathematics was taught at both Rose Linda Elem

entary School and Sierra Vista Elementary School, using the Winston 

series, The New Exploring Numbers in grade five and The New Learn

ing Numbers in grade four for fast, average, and slow learners. 

Modern mathematics was taught at both Roosevelt Elementary 

School and Jorgensen Elementary School, using the Addison-Wesley Ele

mentary School Mathematics for fast learners, and the Scott-Foresman 

34 
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Multi-Track Seeing Through Arithmetic for average and slow learners 

in both the fourth and fifth grades. 

Subjects 

The subjects for the experiment were 493 fourth and fifth grade 

students enrolled in either modern or traditional mathematics in four 

elementary schools located in Phoenix, Arizona. These four schools 

were selected upon the advice of the elementary school district adminis

tration officers, who considered the four to be representative of elemen

tary schools in the Roosevelt School District. 

Traditional mathematics was taught to one class at each of the 

ability levels (high, average, and low) in both the fourth and fifth grade 

levels at both Rose Linda and Sierra Vista elementary schools. 

Modern mathematics was taught to two classes at each of the 

ability levels in both fourth and fifth grade levels at Jorgensen elemen

tary school; to one class of fast learners, two classes of average learners 

and one class of slow learners at Roosevelt elementary school. 

There were 455 fourth grade students and 542 fifth grade students 

who began the semester. Any student not present for any of the tests, 

pre or post, was eliminated from the study. Because this school has a 

high transiency rate -- thirty-five to forty percent -- the final population 

was reduced to 230 fourth gtf'ade students and 263 fifth grade students. 
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When these subjects were stratified by each of the independent 

variables: type of mathematics taught, ability level, and sex, one of 

the twelve cells in fourth grade contained seven subjects; consequently, 

the contents in the remaining eleven cells were selected at random to 

equate all cells. This procedure resulted in eighty-four subjects for the 

fourth grade sample. 

The same procedure was followed for fifth grade, where each 

cell has twelve subjects. The total fifth grade sample, therefore, con

sisted of 144 subjects equally distributed over twelve cells. 

The total sample for the experiment was, therefore, 228 

fourth and fifth grade students. 

Instruments 

Four instruments were used in obtaining data to test the hypo

theses. Pre-tests were administered in September and post-tests were 

administered in May for computational skill and problem solving ability. 

For attitudes and creative ability, pre-tests were administered in Janu

ary and post-tests were administered in May. 

The Arithmetic Computation and Arithmetic Problem Solving 

sub-tests of Form A of the Metropolitan Achievement Tests were admin

istered as pre-tests of computational skill and problem solving ability 

respectively. Form B of those same tests was administered as post-

tests. 
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Dutton's Arithmetic Attitude Scale was used as a pre-test and 

post-test of arithmetic attitudes. 

The Common Object Uses Test was also used as a pre-test 

and post-test of creative ability. 

Directions for administering the Dutton's Arithmetic Attitude 

Scale and the Common Object Uses Test are included in Appendix A, 

but comparable information of the Metropolitan Achievement Tests was 

not included as this latter is sufficiently standardized and discussed in 

Buros' Sixth Mental Measurements Yearbook to make such information 

1 unnecessary. 

Treatment of the Data 

If individual differences among the members within the groups 

are either known to influence the criterion or suspected of such influence, 

an attempt must be made to control these individual differences. 

If individual differences on the criterion are not controlled, the 

presence or absence of differences among groups being compared on the 

basis of the criterion cannot be specifically attributed to the treatments 

being tested. To provide the investigator with a means of attaining a 

measure of control of individual differences, the statistical technique 

known as analysis of covariance was used. Analysis of covariance 

1. O. K. Buros (ed. ), The Sixth Mental Measurements Year
book (Highland Park, New Jersey: The Gryphon Press, 1965), pp. 15-
17. 



38 

incorporates elements of the analysis of variance and of regression. In 

general, it will provide tests of significance for the comparison groups 

whose members may have been stratified and whose members have been 

measured with regard to one or more variable characteristics, pre-tests, 

other than the criterion, post-tests. ̂  

The Health Sciences Computing Facility at the University of 

California, Los Angeles, developed and made available to all colleges, 

universities, and computing centers, an analysis of covariance program 

called BMD03V. This program was used to compute the statistics 

appearing in this study. The actual computer run was accomplished 

at UNIVAC Service Center in Phoenix, Arizona. 

The data in this experiment have been statistically controlled 

for the individual differences in computational skill, problem solving 

ability, arithmetic attitudes, and creative ability by using the four pre

test scores for each of these variables as control variates when the null 

hypotheses were tested. The post-test scores on each of these four 

variables became the criterion measures. 

Stratification by ability and sex as well as program was carried 

out in order to test seven null hypotheses instead of just one for each 

criterion. With stratification, the one null hypotheses -- that there is 

no difference in the criterion scores of students taught by the modern 

2. James E. Wert, Charles O. Neidt, and J. Stanley Ahmann, 
Statistical Methods in Educational and Psychological Research, New 
York: Appleton-Century-Crofts, Inc., 1954, p. 343. 
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mathematics program and the students taught by the traditional program — 

has been augmented to include six additional null hypotheses: 

There is no difference in the criterion scores of fast, average 
and slow learners. 

There is no difference in the criterion scores of male and 
female students. 

There is no difference in the criterion scores of fast, average, 
and slow learners when taught modern mathematics or tradi
tional mathematics. 

There is no difference in the criterion scores of male and 
female students when taught modern mathematics or tradi
tional mathematics. 

There is no difference in the criterion scores of fast, average, 
and slow learners when classified as male or female. 

There is no difference in the criterion scores of fast, average, 
and slow learners when classified as male or female, or 
whether they are taught modern mathematics or traditional 
arithmetic. 

All seven hypotheses were tested at the . 05 level of significance. 

Where significant interactions were indicated, profiles of mean scores 

w ere diagrammed to help explain the interaction relationships between 

the independent variables involved in the interaction. Where significant 

differences appeared in the ability levels, a comparison of the adjusted 

means for post-test scores was made to ascertain the direction of the 

differences. 

Analysis of covariance tables were constructed for each of the 

four post-test criterion for each grade, resulting in eight such tables. 

In acquiescence with the analysis of variance the F-values, or ratios 
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of variances, were computed for the factors involved in the hypotheses 

to be tested. 

Summary 

This study was conducted in four elementary schools in the 

Roosevelt Elementary School District in Phoenix, Arizona. The subjects 

consisted of 230 fourth grade students and 263 fifth grade students. The 

data were treated statistically by an analysis of covariance using pre

test scores as control variables. The instruments used to measure 

computational skills and problem solving ability were MAT. The Dutton's 

Attitude Scale and the Common Object Uses Test were used to measure 

attitudes and creative ability respectively. 



CHAPTER IV 

ANALYSIS OF THE DATA 

The analysis of the data collected during this experiment is 

presented in four major sections corresponding to the hypotheses to be 

tested. These sections are on arithmetic computational skill, problem 

solving ability, arithmetic attitude, and creative ability. Each section 

includes an analysis of the factor for both fourth and fifth grades. 

Arithmetic Computational Skill 

Fourth Grade: 

The results of analysis of covariance for arithmetic computa

tional skill scores for fourth grade students are indicated in Table 1. 

The F-value of 0. 062 for program is nonsignificant. There

fore, the hypothesis that there is no significant difference in the com

putational skill scores of students taught by modern mathematics 

programs or traditional mathematics programs could not be rejected. 

Likewise, the F-values of 0. 600 and 2. 041 for ability and 

sex, respectively, are nonsignificant. Therefore, the hypotheses that 

there is no significant difference in the three ability levels or two sexes 

could not be rejected. 

In addition, the F-values of 0. 687, 0. 606, 0. 219, and 0. 981 

for the first and second order interactions between program, ability and 

41 
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TABLE 1 

TESTS OF SIGNIFICANCE FOR THREE SOURCES OF VARIATION IN 
ARITHMETIC COMPUTATIONAL SKILL SCORES FOR FOURTH 

GRADE ELEMENTARY SCHOOL STUDENTS 

Source of Variation df 
Sum of 
Squares 

Mean 
Squares pa 

Program 1 . 032 .032 0. 062 

Ability 2 . 309 . 309 0. 600 

Sex 1 2. 102 1. 051 2. 041 

Program X Ability 2 . 354 . 354 0. 687 

Program X Sex 1 . 624 . 312 0. 606 

Ability X Sex 2 . 226 . 113 0. 219 

Program X Ability X Sex 2 1. 011 . 505 0. 981 

Within 68 35. 034 . 515 

aF .05 (1, 68) = 3. 98 F . 05 <2' 68) = 3-13 
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sex are nonsignificant. Therefore, no significant difference in arith

metic computational skill scores were indicated between fourth grade 

students in the three ability levels in either program, or between male 

and female students in either program, or between male or female when 

classified by ability level and when taught either traditional or modern 

mathematics. The null hypotheses could not be rejected. 

Fifth Grade. 

The results of analysis of covariance for arithmetic computational 

skill scores for fifth grade are indicated in Table 2. 

The F-value of 0. 12 for program is nonsignificant. Therefore, 

the hypothesis that there is no significant difference in the computational 

skill scores of students taught by modern mathematics or traditional 

mathematics programs could not be rejected. 

Likewise, the F-value of 0. 23 for sex is nonsignificant. There

fore, the hypothesis that there is no difference between sexes could not 

be rejected. 

The F-value of 6. 60 for ability, however, is significant beyond 

the . 05 level. Therefore, arithmetic computational skill of ability 

levels is significantly different for fifth grade students and the null 

hypothesis Could be rejected. 

In order to determine the location of significant differences 

between the ability levels, the adjusted mean scores for the ability 
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TABLE 2 

TESTS OF SIGNIFICANCE FOR THREE SOURCES OF VARIATION IN 
ARITHMETIC COMPUTATIONAL SKILL SCORES FOR FIFTH 

GRADE ELEMENTARY SCHOOL STUDENTS 

Source of Variation df 
Sum of 
Squares 

Mean 
Squares pa 

Program 1 . 038 . 038 . 12 

Ability 2 4. 122 2, 061 6. eo*1 

Sex 1 . 072 . 072 . 23 

Program X Ability 2 . 815 . 408 1. 31 

Program X Sex 1 . 015 . 015 . 05 

Ability X Sex 2 . 513 . 256 . 82 

Program X Ability X Sex 2 . 107 . 054 . 17 

Within 128 . 996 . 312 

aF 05 128> = 3- 92 

^Significant Difference 

F .05 <2- 128) = 3. 07 
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levels were listed in Table 3. Analysis of Table 3 indicates that the 

high ability group had an adjusted mean arithmetic computational score 

of 6. 10, the average ability group had an adjusted mean of 5. 44, and 

the low ability group had an adjusted mean of 5. 32. Thus it was indi

cated that the high ability group was superior to the average and low 

ability groups, but the average ability group was only slightly superior 

to the low ability group. 

TABLE 3 

ADJUSTED MEAN SCORES IN ARITHMETIC COMPUTATIONAL SKILL 
SCORES FOR HIGH, AVERAGE, AND LOW ABILITY LEVELS 

OF FIFTH GRADE STUDENTS 

ABILITY LEVEL ADJUSTED MEAN 

HIGH 6. 10 

AVERAGE 5.44 

LOW 5. 32 

In addition, the F-values of 1. 31, 0. 05, and 0. 82, 0. 17 for the 

first and second order interactions between program, ability and sex are 

nonsignificant. Therefore, no difference in arithmetic computational 

skill could be demonstrated between fifth grade students in the three abil

ity levels when taught traditional or modern mathematics. Likewise, 
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no difference could be found between male and female students when 

classified by ability level, or between male and female students when 

classified by ability and when taught either traditional or modern mathe

matics. The null hypotheses could not be rejected. 

Problem Solving Ability 

Fourth Grade: 

The results of analysis of covariance for problem solving scores 

for fourth grade students are indicated in Table 4. 

The F-value of 0. 58 for program is nonsignificant. Therefore, 

the hypothesis that there is no significant difference in the problem solv

ing ability scores of students taught by modern mathematics or traditional 

mathematics could not be rejected. 

Likewise, the F-value of 1. 34 for ability is nonsignificant. 

Therefore, the hypothesis that there is no difference in the problem 

solving ability scores of the three ability levels could not be rejected. 

The F-value of 7. 54 for sex, however, is significant beyond the 

. 05 level. Therefore, the hypothesis that there is no significant differ

ence between problem solving ability of the sexes was rejected. 

An analysis of Table 5 indicates that male fourth grade students 

were superior to female fourth grade students. The male students had 

an adjusted mean of 4. 70, and the female students had an adjusted mean 

of 4. 51. 
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TABLE 4 

TESTS OF SIGNIFICANCE FOR THREE SOURCES OF VARIATION 
IN PROBLEM SOLVING ABILITY FOR FOURTH GRADE 

ELEMENTARY SCHOOL STUDENTS 

Source of Variation df 
Sum of 

Squares 
Mean 

Squares pa 

Program 1 . 214 . 214 . 58 

Ability- 2 . 997 . 499 1. 34 

Sex 1 2. 805 2. 805 7. 54b 

Program X Ability 2 . 496 . 248 . 67 . 

Program X Sex 1 . 289 . 289 . 78 

Ability X Sex 2 1. 003 . 502 1. 35 

Program X Ability X Sex 2 1. 580 . 790 2. 12 

Within 68 25. 281 . 372 

aF< 05 (1, 68) = 3. 98 F Q5 (2, 68) = 3. 13 

^Significant Difference 
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TABLE 5 

ADJUSTED MEAN SCORES IN PROBLEM SOLVING ABILITY 
FOR MALE AND FEMALE FOURTH GRADE STUDENTS 

SEX ADJUSTED MEAN 

MALE 4. 70 

FEMALE 4. 51 

In addition, the F-values of 0. 67, 0. 78, 1. 35, and 2. 12 for the 

first and second order interactions between program, ability and sex 

are nonsignificant. Therefore, the hypotheses that there are no differ

ences in problem solving ability between fourth grade students in the 

three ability levels when taught traditional or modern mathematics, or 

between male and female students could not be rejected. Likewise, no 

difference could be found between male and female students when class

ified by ability level and when taught either traditional or modern mathe

matics. The null hypothesis could not be rejected. 

Fifth Grade: 

The results of analysis of covariance for problem solving ability 

scores are indicated in Table 6. 

The F-value of 0. 09 for program is nonsignificant. Therefore, 

the hypothesis that there is no significant difference in problem solving 
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TABLE 6 

TESTS OF SIGNIFICANCE FOE THREE SOURCES OF VARIATION IN 
PROBLEM SOLVING ABILITY FOR FIFTH GRADE 

ELEMENTARY SCHOOL STUDENTS 

Sum of Mean 
Source of Variation df Squares Squares Fa 

Program 1 . 071 . 071 . 09 

Ability 2 16. 192 8. 096 9. 70b 

Sex 1 . 371 . 371 . 44 

Program X Ability 2 1. 625 1. 625 1. 95 

Program X Sex 1 .675 . 675 .81 

Ability X Sex 2 . 941 . 471 . 57 

Program X Ability X Sex 2 3. 383 1. 692 2. 02 

Within 128 106. 841 . 835 

aFt 05 (1, 128) = 3. 92 

^Significant Difference 

F Q5 (2, 128) = 3. 07 



50 

ability scores of students taught by modern mathematics or traditional 

mathematics could not be rejected. 

Likewise, the F-value of 0. 44 for sex is nonsignificant. There

fore, the hypothesis that there is no difference between problem solving 

ability of sexes could not be rejected. 

The F-value of 9. 70 for ability levels, however, is significant 

beyond the . 05 level. Therefore, the hypothesis that there is no signif

icant difference between the problem solving ability of ability levels 

could be rejected for fifth grade students. 

An analysis of Table 7 indicates that the high ability level of 

students was superior to both the average and low ability levels of stu

dents with regard to problem solving ability. The adjusted mean prob

lem solving ability score for the high ability level was 6. 32, for the 

average ability level was 5. 39, and for the low ability level was 4. 70. 

TABLE 7 

ADJUSTED MEAN SCORES IN PROBLEM SOLVING ABILITY 
FOR HIGH, AVERAGE, AND LOW ABILITY 

LEVELS OF FIFTH GRADE STUDENTS 

ABILITY LEVEL ADJUSTED MEAN 

HIGH 

AVERAGE 

LOW 

6. 32 

5. 39 

4. 70 
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In addition, the F-values of 1. 95, 0. 81, 0. 57, and 2. 02 for the 

first and second order interactions between program, ability and sex 

are nonsignificant. Therefore, the hypotheses that there are no differ

ences in problem solving ability could not be rejected between fifth grade 

students in the three ability levels when taught traditional or modern 

mathematics, or between male and female students when taught tradi

tional or modern mathematics. Likewise, no difference could be found 

between male and female students when classified by ability level, or 

between male and female students when classified by ability level and 

when taught either traditional or modern mathematics. The null hypo

theses could not be rejected. 

Arithmetic Attitude 

Fourth Grade: 

The results of analysis of covariance for arithmetic attitude 

scores for fourth grade students are indicated in Table 8. 

The F-value of 2. 84 for Program is nonsignificant. Therefore, 

the hypothesis that there is no significant difference in arithmetic atti

tude scores of students taught by modern mathematics or traditional 

mathematics could not be rejected. 

Likewise, the F-values of 1. 21 and 0. 74 for ability and sex are 

nonsignificant. Therefore, the hypothesis that there are no significant 
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TABLE 8 

TESTS OF SIGNIFICANCE FOR THREE SOURCES OF VARIATION IN 
DUTTON'S ARITHMETIC ATTITUDE SCORES FOR FOURTH 

GRADE ELEMENTARY SCHOOL STUDENTS 

Source of Variation df 
Sum of 

Squares 
Mean 

Squares 

Program 1 21. 05 21. 05 2. 84 

Ability- 2 18. 01 9. 00 1. 21 

Sex 1 5. 46 5. 46 . 74 

Program X Ability 2 14. 26 7. 13 . 96 

Program X Sex 1 89. 95 89. 95 11. 2lb 

Ability X Sex 2 28. 28 14. 14 1. 91 

Program X Ability X Sex 2 22. 49 11. 24 1. 52 

Within 68 503. 64 7. 41 

aF#05 (1, 68) = 3. 98 

k Significant Difference 

F. 05 
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differences between the arithmetic attitude of the three ability levels or 

the two sexes could not be rejected. 

The F-value of 11. 21 for the interaction between program 

and sex is significant beyond the . 05 level. Therefore, there is a signi

ficant relationship between program and sex for fourth grade students, 

regarding arithmetic attitude. The null hypothesis for the interaction 

between program and sex could be rejected. 

Attitude 

9. 0 

8.  0  

7. 0 

6.  0  

female 

male 

Traditional Modern 

Program 

Figure 1. Interaction of Mathematics Program and Sex 
for Fourth Grade Students on Post-Test 
Attitude Scores 

The interaction of program and sex diagrammed in Figure 1 

indicates that male students have a better attitude toward arithmetic 

than do female students when they both took traditional mathematics. 

The opposite situation is true for male and female students who take 

modern mathematics. 
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In addition, the F-values of 0. 96, 1. 91, and 1. 52 for the remain

ing first and second order interactions between program, ability, and 

sex are nonsignificant. Therefore, the hypotheses that there are no 

differences in arithmetic attitude could not be rejected between fourth 

grade students in the three ability levels when taught traditional or 

modern mathematics. Likewise, no difference is indicated between 

male and female students when classified by ability level, and when 

taught either traditional or modern mathematics. The null hypotheses 

could not be rejected. 

Fifth Grade: 

The results of analysis of covariance for arithmetic attitude 

scores for fifth grade students are indicated in Table 9. 

The F-value of 2. 36 for program is nonsignificant. Therefore, 

the hypothesis that there is no significant difference in arithmetic 

attitude scores of students taught by modern mathematics or traditional 

mathematics could not be rejected. 

Likewise, the F-values of 1. 96 and 0. 94 for ability and sex 

are nonsignificant. Therefore, the hypotheses that there are no signifi

cant differences between arithmetic attitude of the three ability levels 

or two sexes could not be rejected. 

The F-value of 7. 27 for interaction between program and ability 

is significant beyond the . 05 level. Therefore, there was a significant 
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TABLE 9 

TESTS OF SIGNIFICANCE FOR THREE SOURCES OF VARIATION IN 
DUTTON'S ARITHMETIC ATTITUDE SCORES FC:. FIFTH 

GRADE ELEMENTARY SCHOOL STUDENTS 

Source of Variation df 
Sum of 

Squares 
Mean 

Squares pa 

Program 1 25. 493 25. 493 2. 36 

Ability- 2 42. 496 21. 248 1. 96 

Sex 1 1. 018 1. 018 .94 

Program X Ability 2 157. 065 78. 533 7. 27b 

Program X Sex 1 . 195 . 195 

<M O
 • 

Ability X Sex 2 9. 822 4. 911 . 46 

Program X Ability X Sex 2 33. 605 16. 802 1. 56 

Within 128 1386. 382 10. 813 

aF Q5 (1, 128) = 3.92 

^Significant Difference 

F Q5 (2, 128) - 3. 07 
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relationship between program and ability for fifth grade students regard

ing arithmetic attitude. The null hypothesis could be rejected. 

The interaction of program and ability diagrammed in Figure 

2 indicated that fast and average students who take modern mathematics 

have slightly more favorable attitudes toward arithmetic than do fast 

and average students who take traditional mathematics. Low students, 

however, who take traditional mathematics have a more pronounced 

favorable attitude toward arithmetic than do low students who take modern 

mathematics. 

13. 0 

12.  0  

11. 0 

10. 0 
Attitude 

9. 0 

8. 0 

7. 0 

6. 0 

Traditional Modern 

Program 

Figure 2. Interaction of Mathematics Program and 
Ability Level for Fifth Grade Students on 
Post-Test Attitude Scores 

High 

Average 

Low 
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In addition, the F-values of 0. 02, 0. 46 and 1. 56 for the remain

ing first and second order interactions between program, ability and sex 

are nonsignificant. Therefore, the hypotheses that there are no signifi

cant differences in arithmetic attitude could not be rejected between 

male and female students when taught traditional or modern mathematics. 

Likewise, no difference could be found between male and female students 

when classified by ability level and when taught either traditional or 

modern mathematics. The null hypotheses could not be rejected. 

Creative Ability 

Fourth Grade: 

The results of analysis of covariance for creative ability 

scores for fourth grade students are indicated in Table 10. 

The F-value of 0. 55 for program is nonsignificant. Therefore, 

the hypothesis that there is no significant difference in creative ability 

scores of students taught by modern mathematics or traditional mathe

matics could not be rejected. 

Likewise, the F-values of 1. 84 and 3. 38 for ability and sex 

are nonsignificant. Therefore, the hypotheses that there are no 

differences between creative ability scores of the three ability levels 

or two sexes could not be rejected. 

In addition, the F-values of 2. 45, 0. 97, 1. 62, and 2. 89 for the 

first and second order interactions between program, ability, and sex 



TABLE 10 

TESTS OF SIGNIFICANCE FOR THREE SOURCES OF VARIATION IN 
COMMON OBJECT USES TEST SCORES FOR FOURTH 

GRADE ELEMENTARY SCHOOL STUDENTS 

Sum of Mean 
Source of Variation df Squares Squares' Fa 

Program 1 # 679 
• 

679 • 55 

Ability 2 4. 566 2. 283 1. 84 

Sex 1 4. 208 4. 208 3. 38 

Program X Ability- 2 6. 091 3. 046 2. 45 

Program X Sex 1 1. 201 1. 201 • 97 

Ability X Sex 2 4. 205 2. 102 1. 62 

Program X Ability X Sex 2 7. 177 3. 588 2 ,  89 

Within 68 84. 450 1. 242 

aF # 05 (1, 68) = 3. 98 F# 05 (2, 68) = 3. 13 
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are nonsignificant. Therefore, the hypotheses that there are no differ

ences in creative ability could not be rejected between fourth grade 

students in the three ability levels when taught traditional or modern 

mathematics, or between male and female students when taught tradi

tional or modern mathematics. Likewise, there is no difference between 

male and female students when classified by ability level, or between 

male and female students when classified by ability level and when 

taught either traditional or modern mathematics. 

Fifth Grade: 

The results of analysis of covariance for creative ability 

scores for fifth grade students are indicated in Table 11. 

The F-value of 3. 63 for program is nonsignificant. Therefore, 

the hypothesis that there is no significant difference in creative ability 

scores of students taught by modern mathematics or traditional mathe

matics could not be rejected. 

Likewise, the F-values of 1. 77 and 0. 63 for ability and sex 

are nonsignificant. Therefore, the hypotheses that there are no 

differences between the creative ability of the three ability levels or 

two sexes could not be rejected. 

In addition, the F-values of 0. 74, 0. 06, 0. 65, and 0. 72 for 

the first and second order interactions between program, ability and 

sex are nonsignificant. Therefore, the hypotheses that there are no 

differences in creative ability could not be rejected between fifth grade 
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TABLE 11 

TESTS OF SIGNIFICANCE FOR THREE SOURCES OF VARIATION 
IN COMMON OBJECT USES TEST SCORES FOR FIFTH 

GRADE ELEMENTARY SCHOOL STUDENTS 

Sum of Mean 
Source of Variation df Squares Squares Fa 

Program 1 3. 701 3. 701 3. 63 

Ability 2 3.619 1.809 1.77 

Sex 1 .638 . 638 . 63 

Program X Ability 2 1.515 .758 .74 

Program X Sex 1 .056 .056 .06 

Ability X Sex 2 1. 327 .663 . 65 

Program X Ability X Sex 2 1. 476 . 783 . 72 

Within 128 130.302 1.018 

aF Q5 (1, 128) = 3. 92 F Q5 (2, 128) = 3. 07 



61 

students in the three ability levels when taught traditional or modern 

mathematics. Likewise, there are no differences in scores between 

male and female students when classified by ability level, or between 

male and female students when classified by ability level and when taught 

either traditional or modern mathematics. 

Summary 

The results of analysis of covariance has identified three 

significant differences and two significant interactions. Fifth grade 

arithmetic computational skill scores for the three ability levels were 

significantly different. Fourth grade problem solving ability scores 

for the sexes were significantly different. Fifth grade problem solving 

ability scores for the three ability levels were significantly different. 

There was a significant interaction between program and sex for fourth 

grade arithmetic attitude scores, and a significant interaction between 

program and ability for fifth grade attitude scores. 



CHAPTER V 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

This study was designed to determine if the computational 

skills, problem solving ability, attitudes, and creative ability of fourth 

and fifth grade students who take traditional mathematics are different 

from fourth and fifth grade students who take modern mathematics. 

This chapter contains a summary of the experiment, conclu

sions resulting from the analysis of the data and recommendations 

which are consequences of the conclusions. 

Summary of the Experiment 

The objective of this study was the answer the question: "Are 

certain selected results of a modern mathematics program superior to 

corresponding results of a traditional mathematics program in a large 

Metropolitan School District in Southwestern United States when meas

ured by present evaluative instruments?" 

Answers to this problem were discovered by testing the 

following hypotheses: 

Computational Skill 

Hypothesis #1: There is no significant difference in the com

putational skill scores between students who took modern mathematics 

and those who took traditional mathematics. 

62 
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Hypothesis #2: There is no significant difference in the compu

tational skill scores of fast, average, and slow learners. 

Hypothesis #3: There is no significant difference in the compu

tational skill scores between male and female students. 

Hypothesis #4: There is no significant difference in the compu

tational skill scores of fast, average, and slow learners when taught 

modern mathematics or traditional mathematics. 

Hypothesis #5: There is no significant difference in the compu

tational skill scores of male and female students when taught modern 

mathematics or traditional mathematics. 

Hypothesis #6: There is no significant difference in the compu

tational skill scores of fast, average, and slow learners, when classi

fied as male or female. 

Hypothesis #7: There is no significant difference in the compu

tational skill scores of fast, average, and slow learners, when classi

fied as male or female, or whether they are taught modern or tradi

tional mathematics. 

Problem Solving Ability. 

Hypothesis #8: There is no significant difference in the problem 

solving ability scores between students who took modern mathematics and 

those who took traditional mathematics. 

Hypothesis #9: There is no significant difference in the problem 

solving ability scores of fast, average, and slow learners. 
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Hypothesis #10: There is no significant difference in the prob

lem solving ability scores between male and female students. 

Hypothesis #11: There is no significant difference in the prob

lem solving ability scores of fast, average, and slow learners when 

taught modern mathematics or traditional mathematics. 

Hypothesis #12: There is no significant difference in the prob

lem solving ability scores of male and female students when taught 

modern mathematics or traditional mathematics. 

Hypothesis #13: There is no significant difference in the prob

lem solving ability scores of fast, average, and slow learners, when 

classified as male or female. 

Hypothesis #14: There is no significant difference in the prob

lem solving ability scores of fast, average, and slow learners, when 

classified as male or female or whether they are taught modern or 

traditional mathematics. 

Attitudes. 

Hypothesis #15: There is no significant difference in the 

attitude scores between students who took modern mathematics and 

those who took traditional mathematics. 

Hypothesis #16: There is no significant difference in the 

attitude scores of fast, average, and slow learners. 

Hypothesis #17: There is no significant difference in the 

attitude scores between male and female students. 
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Hypothesis #18: There is no significant difference in attitude 

scores of fast, average, and slow learners when taught modern mathe

matics or traditional mathematics. 

Hypothesis #19: There is no significant difference in the attitude 

scores of fast, average, and slow learners when classified as male or 

female. 

Hypothesis #20: There is no significant difference in the attitude 

scores of male and female students when taught modern mathematics or 

traditional mathematics. 

Hypothesis #21: There is no significant difference in the attitude 

scores of fast, average, and slow learners when classified as male or 

female or whether they are taught modern or traditional mathematics. 

Creative Ability. 

Hypothesis #22: There is no significant difference in the 

creative ability scores between students who took modern mathematics 

and those who took traditional mathematics. 

Hypothesis #23: There is no significant difference in the 

creative ability scores of fast, average, and slow learners. 

Hypothesis #24: There is no significant difference in the 

creative ability scores between male and female students. 

Hypothesis #25: There is no significant difference in the 

creative ability scores of fast, average, and slow learners when taught 

modern mathematics or traditional mathematics. 
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Hypothesis #26: There is no significant difference in the 

creative ability scores of male and female students when taught mod

ern mathematics or traditional mathematics. 

Hypothesis #27: There is no significant difference in the 

creative ability scores of fast, average, and slow learners regard

less of whether the learners are male or female. 

Hypothesis #28: There is no significant difference in the 

creative ability scores of fast, average, and slow learners regardless 

of whether the learners are male or female or whether they are taught 

modern or traditional mathematics. 

The modern mathematics program involved in this study is 

that program taught in grades four and five using the Addison-Wesley 

Elementary School Mathematics for fast learners, and the Scott-

Fore sman, Multi-Track Seeing Through Arithmetic for average and 

slow learners. The traditional mathematics program involved in this 

study is that program taught in grades four and five using the Winston 

Series, The New Exploring Numbers in grade five, and The New Learn

ing Numbers in grade four. 

Traditional mathematics was taught to one class at each of the 

ability levels, high, average, and low, in both the fourth and fifth grade 

levels at both Rose Linda and Sierra Vista elementary schools. 

Modern mathematics was taught to two classes at each of the 

ability levels, high, average, and low, in both fourth and fifth grade 
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levels at Jorgensen elementary school: to one class of fast learners, 

two classes of average learners and one class of slow learners in 

fourth grade, and to two classes of fast learners, two classes of aver

age learners and one class of slow learners in fifth grade at Roosevelt 

elementary school. 

There were 455 fourth grade students and 542 fifth grade 

students who began the first semester. Any student not present for any 

of the tests, pre or post, was eliminated from the study. Because this 

district has a high mobility rate of 35-40 per cent, the final population 

was reduced to 230 fourth grade students and 263 fifth grade students. 

When these subjects were stratified by program of mathe

matics, ability level, and sex, one of the twelve cells in fourth grade 

had seven subjects; consequently, the remaining eleven cells' contents 

were selected at random to equate all cells. This procedure resulted 

in eighty-four subjects for the fourth grade sample. 

The same procedure was followed for fifth grade, where each 

cell had twelve subjects. The total fifth grade sample, therefore, con

sisted of 144 subjects equally distributed over twelve cells. 

The total sample for the experiment was, therefore, 228 

fourth and fifth grade students. 

The data in this experiment have been statistically controlled 

for individual differences in computational skills, problem solving 



68 

ability, arithmetic attitudes, and creative ability by using the four pre

test scores on each of these four instruments as control variates when 

testing the null hypotheses, where the post-test scores on each of these 

instruments becomes the criterion measure. 

Conclusions 

The results of the analysis in Chapter IV have been summarized 

in Table 12, where significant differences for the three main variables, 

program, ability, and sex, and their interactions for each grade level 

and each criterion, arithmetic computational skill, problem solving 

ability, attitude and creative ability have been indicated by asterisks. 

An analysis of Table 12 indicated no difference with regard to 

arithmetic computational skill, problem solving ability, attitude, and 

creative ability scores between programs of traditional and modern 

mathematics between fourth and fifth grade students. For this reason, 

it was concluded that: 

Fourth and fifth grade elementary school children 

enrolled in traditional or modern mathematics 

programs respons equally well in arithmetic 

computational skill, problem solving ability, 

attitude, and creative ability when prior success 

in these areas is controlled. 

Similarly, Table 12 indicated with regard to ability level, the 

arithmetic computational skill, problem solving ability, attitude, and 



TABLE 12 

SUMMARY OF SIGNIFICANT DIFFERENCES ON THREE VARIABLES 
INVOLVING PROGRAM, ABILITY, AND SEX FOR EACH CRITERION 

VARIABLE 

Criterion Program Ability Sex PXA PXS AXS PXAXSa 

4 5 4 5 4 5 4 5 4 5 4 5 4 5 

Computational Skill 0 0 0 IT" 0 0 0 0 0 0 0 0 0 0 

Problem Solving Ability 0 0 0 O* * 0 0 0 0 0 0 0 0 0 

Attitude 0 0 0 0 0 0 0 sU * 0 0 0 0 0 

Creative Ability 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Note: * indicates significant differences at the . 05 level or greater, and 0 indicates no significant 
differences at the . 05 level. 

a See Appendix B. 

<35 
cd 
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creative ability scores indicate no difference for fourth grade students; 

for fifth grade students, however, the ability levels are significantly 

different for arithmetic computational skill and problem solving ability 

criteria. For these reasons it was concluded that: 

Fourth grade elementary school students do not 

differ in arithmetic computational skill, problem 

solving ability, attitude, and creative ability, re

gardless of ability level, providing prior success 

in these areas is controlled. Fifth grade element

ary school students when classified as fast, average, 

and slow learners do, however, differ in arithmetic 

computational skill and problem solving ability. The 

fast learners are better in both arithmetic compu

tational skill and problem solving ability than aver

age and slow learners, and average learners are 

better than slow learners. 

Male and female fourth grade elementary school students as 

indicated by Table 12, do not differ with regard to arithmetic computa

tional skill, attitude, and creative ability; but do differ with regard to 

problem solving ability. The same is true for fifth grade students, 

with the exception that male and female fifth grade students also do not 

differ with regard to problem solving ability. For these reasons, it 

can be concluded that: 
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Male and female fourth and fifth grade students 

do not differ from each other regarding arith

metic computational skill, attitude, and creative 

ability providing prior success in these areas is 

controlled. In addition, male and female fourth 

grade students do differ from each other in problem 

solving ability, but male and female fifth grade 

students do not, providing prior success in this 

criterion is controlled. Fourth grade male 

students are better than fourth grade female 

students with regard to problem solving ability. 

Considering the first order interactions between program, 

ability, and sex, and the second order interaction between program, 

ability, and sex, for both fourth and fifth grade elementary school 

students, as indicated in Table 12, only the program and ability for 

fifth grade students and the program and sex interactions for fourth 

grade students regarding attitude were significant. It was demonstrated 

in Figure 1 that slow learners who took traditional mathematics had a 

more favorable attitude toward arithmetic than did average and fast 

learners who took traditional mathematics, and the opposite was the 

case for modern mathematics. 

The female students who took modern mathematics had a more 

favorable attitude toward arithmetic than did male students, but the 
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opposite was true for traditional mathematics. Consequently, it can 

be stated that: 

Average and fast fifth grade learners who take modern 

mathematics have a slightly better attitude toward 

arithmetic than do average and fast fifth grade 

learners who take traditional mathematics, but slow 

fifth grade learners who take traditional mathematics 

have a more pronounced favorable attitude toward 

arithmetic than do slow fifth grade learners who take 

modern mathematics. 

And also: 

Female fourth grade students who take modern mathematics 

have a more favorable attitude toward arithmetic than do 

female fourth grade students who take traditional mathe

matics; and the opposite is true regarding male students. 

Recommendations 

These conclusions point to several recommendations of a re

search nature and of a pragmatic nature for use of these conclusions. 

Limitations imposed upon this study are those involving the 

use of particular series of tests and materials which could account for 

what differences there were. For this reason it is recommended that 

the same study be repeated using other texts and materials. 
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To overcome the detrimental consequences of "Hawthorne 

Effect, " it is recommended that the experiment be repeated with a plan 

for instilling, or equalizing, "Hawthorne Effect" in both traditional and 

modern groups through visitors to classrooms, and through discussions 

with parents which would help all students to feel as though they were 

part of an experiment. 

If the assumptions and limitations of this study are actually 

optimal, then the above conclusions should be used to augment the 

teaching of mathematics by taking steps to improve the attitude of slow 

learners toward arithmetic after having had modern mathematics. 



APPENDIX A 

A STUDY OF ATTITUDE TOWARD ARITHMETIC 

W.'H. ' Dutton 
University of California, Los Angeles Form C, Scale 5, 1962 

Name Male Female Grade in School 

Age I. Q. Mathematics taken 
YEAR MONTHS (College students only) 

School attending Date of test 19 

Read the statements below. Choose statements which show 
your feelings toward arithmetic. Let your experience with this subject 
in the elementary school determine the marking of items. 

Place a check <•) before those statements which tell how you 
feel about arithmetic. Select only the items which express your true 
feelings--probably not more than five items. 

1. I avoid arithmetic because I ar not very good with figures. 
2. Arithmetic is very interesting. 
3. I am afraid of doing word problems. 
4. I have always been afraid of arithmetic. 
5. Working with numbers is fun. 
6. I would rather do anything else than do arithmetic. 
7. I like arithmetic because it is practical. 
8. I have never liked arithmetic. 
9. I don't feel sure of myself in arithmetic. 
10. Sometimes I enjoy the challenge presented by an arithmetic 

problem. 
11. I am completely indifferent to arithmetic. 
12. I think about arithmetic problems outside of school and like to 

work them out. 
13. Arithmetic thrills me and I like it better than any other subject. 
14. I like arithmetic but I like other subjects just as well. 
15. I never get tired of working with numbers. 
16.. Place a circle around one number to show how you feel about 

arithmetic in general. 
1 2 3 4 5 6 7 8 9  1 0  1 1  

Dislike Like 
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COMMON OBJECT USES TEST 

You will have three minutes to complete the test. Write 

down as many uses for the common objects below as you can. 

Example: paper - write on, wrap articles, wipe hands. 

pre-test: box pencil 

post-test book picture 



APPENDIX B 

The following abbreviations used in Table 12 are defined here: 

PXA - indicates first order interaction between Mathematics Program 
and Ability Level. 

PXS - indicates first order interaction between Mathematics Program 
and Sex. 

AXS - indicates first order interaction between Ability Level and Sex. 

PXAXS - indicates second order interaction between Mathematics 
Program, Ability Level, and Sex. 
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