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CHAPTER I
INTRODUCTION

Except, perhaps, for the reading controversy of several
years ago that started from "Why Johnny Can't Read", nothing
else in curriculum seems to have aroused so much concern as
the new mnthmt:lcs.l After passing through the stage of its
awesome impact on curriculum planners, teachers, students,
and parents, modern mathematics has emerged as a target of
criticism concerning its value in the school curriculum.

Current magaszine and newspaper articles have aroused
public sentiment asbout the new programs and have even made
sport of the puzzling new math. A humorous example of this
attention is seen in the following playful, double parody of
reading and new math written by Canadian mathematician R. A.
Stall as it appeared in Newsweek: 'Oh, see, Johnny has a set
of marbles. See Johnny's set. Look, look, Billy has a set of
marbles. See Billy's set. Here comes Mary. Mary gets all
the marbles. Mary gets the union of Johnny's set and Billy's
set."?

The effectiveness of the modern mathematics program
compared to the traditional mathematics program had been a

lprancis J. Mueller, "The Public Image of New Mathemat-
ics," The Mathematics Teacher, LIX (November, 1966), 618.

2iNew Math--Does It Really Add Up?" Newsweek, LXV
(May 10, 1965), 112. y —_—
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recent concern of the teachers, counselors, and administrators
at Maphattan Junior High School. The 1968-69 seventh-grade
class was the first to have a complete modern mathematics pro-
gram for everyone in the class with the exception of a few
extremely slow students who took a remedial mathematics course
which emphasized computational drill. Results on recent
achievement tests indicated that seventh grade students were
low in achievement skills involving arithmetic computation,

arithmetic concepts, and arithmetic appli.catiens.l

Statement of the Hypothesis and Objectives
It was suspected that the modern mathematics program

at Manhattan Junior High has been an influential factor in the
low achievement in basic arithmetic skills as measured by the
Stanford Achievement Test. It was the objective of this study
to form an indication of the effect of modern mathematics on
student achievement and to relate the other basic skills in
other subject areas as measured by the Stanford Achievement
Test to mathematical achievement. It was also the objective
of this study to compare general intelligence scores to mathe~

matical achievement.

Definition of Terms
Because there may be some ambiguity or confusion over

lurs. Jo Dodge, Manhattan Junior High School Counselor,
U.S.D. 383, Manhattan, Kansas.



a few terms, the following interpretations were used:

Modern mathematics or new mathematics refers to the
recent approach to mathematics which develops the inherent
structure through a study of the systems of numbers as de-
veloped from naive set theory. Special characteristics of
modern mathemstics include an emphasis on precision of
definitions, terminology and notations along with a formation
and foundation of mathematical concepts.

Traditional mathematics refers to those older programs
which concentrate on the method of solving a developed
hierarchy of increasingly difficult problems. Generaliza-
tions are in the form of laws, axioms, and postulates which
the student mor:lus.z

Basic arithmetic skills are those skills of manipula-
tion and computation with numbers requiring use of the opera-
tions of addition, subtraction, multiplication, division and
the more complicated use of these skills as measured by the

Stanford Achievement Test in computation, concepts, and

1Knnneth E. Brown, ''The Drive to Improve School Mathe-

matics,” The Revolution in Mathematics ation. A Report of
Regional Orlentation Conferences in Mathematics (Washington:

National Council of Teachers of Mathematics, 1961), pp. 22-7,
cited by William Harper Landis, ''Secondary Students' Mathe-

matical Competencies in Relation to ﬁi:ymt Tests," (Doc-
toral Dissertation, University of Southern California, 1967),
p. 8, ERIC 016 784,

21bid.



applications.



CHAPTER 11
REVIEW OF THE LITERATURE

Much of the literature pertinent to the toplc of
modern mathematics deals with its comparison to the tradi-
tional mathematics and its effect upon achievement. Another
large portion of the current literature is critical of the
modern programs and points out the shortcomings of the new
mathematics. Before discussion of this pertinent literature,
however, it is important to get a recent historical back-
ground of the modern mathematics.

Historical Background of Modern Mathematics

In the early fifties, many educators and mathematicians
became aware of the deplorable state of the mathematical cur-
riculum in the schools. Emphasis for several decades had
been on pedagogy and the various psychological theories of
learning with little importance given to content. In addition
to this, society was rather indifferent and placed little
importance upon mthmtica.l Hancock studied the evolution
of secondary mathematics curriculum and concluded that the
aims of mathematics instruction seemed to change to meet the
demands of society. During times when society has no pressing

lnyolchiro Sato, ''Commentary on the International Study
of Achievement in Mathematics," The Arithmetic Teacher, XV
(?‘m, 1968)| 103-7.



6
need for mathematics, utilitarian aims were stressed; during
periods of severe depression, the cultural aims of mathe-
matics were emphasized; however, during the time when the
need for mathematical instruction was readily apparent,
attention to aims has diminished and there has been a
tendency to assume that whatever mathematics could be taught
was justifiable.l

The race for space supremacy between the United States
and Russia and the increased awareness of technology indi-
cated the need for mathematics instruction. Several specisal
groupe were orghnized to study the mathematics curriculum
and make recommendations to improve the curriculum. Some
of the more influential groups were the University of I11i-
nois Coﬁittee on School Mathematics (UICSM), the Commission
on Mathematics of the College Entrance Examination Board
(CEEB), and the School Mathematics Study Group (SMSG) which
was organized by the American Mathematical Society, the Mathe-
matical Association, and the National Council of Teachers of
Mathematics. These groups have aided in the planning and
writing of new mathematics textbooks and programs and began

the implementation of the present modern mthemtica.z

1John David Hancock, '"The Evolution of the Secondary

Mathematics Curriculum: A Critique," (Doctor's Thesis, Stan-
furdzunil;gxi'aity, 1961), Dissertation Abstracts 22:501-502,
No. 2, ”

zaoger K. Meyer, '"Modern Mathematics in the Secondary
School," (unpublished Master's Report, Kansas State Univer-
‘1:-}’, 1962)' PP- 7=9.



Research of Achievement in Modern and Traditional Programs

Achievement in mathematics has been difficult to
determine because of inappropriate or inadequate measuring
devices to assess mathematicel achievement. Most investiga-
tors used tests that were developed earlier even though the
new mathematics produced changes in content and objectives.
Problems in measurement will continue to exist until the be-
havioral changes which the new mathematics will produce are
described.!

Much of the research at this stage of modern mathe-
matics evaluation seems to be contradictory. Some researchers
showed the modern program to be superior as Cassels and Jerman
did with their experimental groups at the seventh-grade level
in student ach.tevmt.z However, Shuff found just the
opposite to be true with the traditional group scoring higher

3 4

on achievement in his study.” Other studies by Flournoy

A. Romberg, ''Current Research in Mathematics
z%zc;tion." Review of Educational Research, 39 (August, 1969),
=-91.

2pussell Cassels and Mas. Jerman, "A Preliminary
Evaluation of SMSG Instruction in Arithmetic and Algebra for
7th, 8th, and 9th Grade Pupils,' California Journal of Edu-
cational Research, (November, 1963), .

3pobert V. Shuff, "A Comparative Study of Achievement
in Mathematics at the Seventh and Eighth Grade Levels Under
Two Approaches: SMSG and Traditional," ( blished Doctoral
Dissertation, Univ. of Minn., 1962), cited Holland Payne,
""What About Modern Progrm in Mathematics?" The Mathematics
Teacher, LVIII (May, 1965), 423.

4Franc:l.s Flournoy, "Understanding Relationships: An

Essential for Solving Equations," Elementary School Journal,
(Jam&ry, 1964), 21&"17.



and Peckl indicate elementary school children studying a
modern program of mathematics achieve at least as well on
traditionally oriented arithmetic tests as their traditional
counterparts. McLsunchlin’ found that elementary school
children who had studied a modern program of arithmetic out-
scored their traditional contemporaries on tests featuring
traditional mathematics. Emgenau3 and Graft and Ruddclé
found similar results smong a sample of sixth graders.

Many reasons for the gains in achievement can possibly
be attributed to the Hawthorne effect rather than conclusively
to the innovation of a modern program. Sparks found other
factors which might significantly affect achievement. In
comparing the achievement gains of schools taking the Iowa
Test of Basic Skills, he found that the schools having the
greatest gains required more mathematics study of their
students, had students who spent more out-of-class time on

lﬂugh 1. Peck, "An Evaluation of Topics in Modern
Mathematics," The Arithmetic Teacher, X (May, 1963), 277-79.

23, A. Mclauchlin, "Can J St111 Add?" The Arith-
metic Teacher, IX (December, 1962), 432.

3Ann D. Hungerman, ''Achievement and Attitude of Sixth-
Grade Pupils in Conventional and Contemporary Mathematics
Programs,” The Arithmetic Teacher, 14 (January, 1967), 30-39.

%i4111iam D. Graft and Arden K. Ruddel, "Cognitive Out-
comes of the SMSG Mathematics Program in Grades 4, 5, and
6," The Arithmetic Teacher, 15 (March, 1968), 161-65.



math study, had teachers who were better prepared and had
longer temures, and had greater mutual respect and enthusi-
asm among students and t:e\mr:!':e:-s.1

Criticism of the Modern Mathematics Program in the Schools
As more people have become affected by modern mathe-

matics and more people have had an opportunity to examine
its content and goals, criticism has fallen heavily. Areas
most frequently criticized are those involving the utility
of much of the content and the student's ability and readi-
ness to learn that content, the problems in teaching the
modern mathematics, and finally the objectives and goals of
the current modern mathematics programs.

A danger in the trend of modern mathematics as viewed
by Alfors and 64 other mathematicians, is that the mathema-
ticians who are making the new curriculum are reacting to
the previous dominance of mathematical education by pro-
fessional educators who had stressed pedagogy at the expense
of content. This reaction is now leading to the stressing
of content at the expense of pedagogy and will be equally

1neffect1ve.2 Kline echoed the same opinion as he denounced

lJack Norman Sparks, "A Comparison of Iowa High Schools

High and Low in Mathematical Achievement,' Disserta-
tion Abstracts 21:1481-82, No. 6, 1960. '

ZLara v. Ahlfors and Others, ''On the Mathematics Cur-

riculum of the School," Mathematics Teacher, LV
(March, 1962), 191-95. IThe
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the role scientists have played in curriculum development:

The curriculums have been taken over by professional
scientists whose aim, jud%ed by the curriculum they have
produced, is to train professionals. These reformers
assume that mathematics and science are ends in them-
selves, that students are automatically motivated, and
that the goal is to rush the education so that 17-year-
olds can start writing research papers . . . .

The professors who have led the new curriculum move-
ments have not even been wise men. Because they are the
products of the narrow specialization which is char-
acteristic of modern science education, their ignorance
of the cultural significance of science may be excusable.
But these men have shown a presumption and an egotism
which is almost unbelievable. Most of them had never
set foot in a high school or elementary classroom and
had even disdained any interest in education. When they
did decide to take an interest in curriculum they
agssumed that education is a simple, obvious matter. Of
course the professional scientists have made a fissco
of reform.l

Before further criticism is leveled, an examination
of some of the new content in modern mathematics might be
valuable. Examples of some of the topics in modern mathe-
matics is exemplified in the following: Modern Algebra,
Linear Algebra, Point-Set Topology, Algebraic Topology,
Finite Mathematical Systems, and Set Theory. These topics
are an exceedingly abstract, logical, axiomatic, well-

2

structured system of mathematice.” These topics are not

Lyjorris Kline, "The Liberal Education Values of Mathe-
matics, Science, and Technology for Youth," Addresses and
Proceedings (Washington D.C.: National Education Assocla-
tion, 1965), pp. 65-66, cited by Herbert Smith, Curriculum
Development and Instructional Materials,” Review of Educa-
tional Research, 39 (October, 1969), 513.

Zuoward F. Fehr, "Sense and Nonsense in a Modern School
!il;!s:g;mngzc: Program,” The Arithmetic Teacher, 13 (February,
» .
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taught per se in the secondary or elementary schools, but
some of their basic content has crept into the curriculum
as new mathematics.

One potent topic of the newly discovered content of
modern mathematics that is influencing school curriculum is
set theory. In a recent article Geddes and Lipsey explained
that, while the concept of set promises clarification,
simplification, and'unification in the teaching of mathe-
matics, the use of sets did present some hazards. Some of
these hazards were: (1) forcing the student to take the
term of set as undefined because of the complexity of set
theory, (2) confusing the student by the use of apparently
contradictory terms such as "a set is undefined and is a
well-defined collection of objects,” (3) confusing students
on the concept of addition with the similar idea of uniom,
and (4) leading the student to illogical conclusions and
confusion because some of set theory's assumptions are based
upon paradoxical situations or lead to paradoxical
coaelusicnl.l

Fehr has examined parts of the new mathematics cur-
riculum and concluded that many of its advanced notions are

complete nonsense for elementary school mathematics. Some

lporothy Geddes and Sally I. Lipsey, "The Hazards of
E;:'S; The mcﬁm tics Teacher, 1XII (October, 1969),
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particular areas of nonsense mentioned by Fehr include the
early introduction of sets through the use of letters and
brace notation. While children should be learning to write
mmbers, they are struggling to mske so-called curly-cue
braces. Even though the recognition of collections of things
is essential, the learning of the theory of sets is non-
essential in the learning of school mathematics.l

A further area of nonsense as seen by Fehr was the
introduction of formal logic into elementary school mathe-
matics. Individuals need to experience and understand mum-
ber, number relations, and geometrical figures a great deal
before they see the need for reasoning about the acquired
knowledge and sense how it may be arranged in formal struc-
tures. In education our ﬂi)hﬂlil is on understanding, use,
and gkill, not on abstract patterns. All past and present
research on human learning indicates that until the human
mind has acquired a vast reservoir of experimental knowledge
and has matured to a mental age of ten or eleven years, the
ability to do two-way reflective thinking is absent, and it
is impossible to understand formal logic. With this in
mind, Venn diagrams in set relations and Euler's circles in
logical classifications is sheer nonsense before a mental

IFORE. op. c’-t-’ P 84-85.
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age of eleven yml.l

Some of Bruner's thinking on the nature of human learn-
ing pointed in the same direction as Fehr has mentioned. When
the child is in the concrete operational stage that Plaget
described between the ages of six and ten years of mental
age, he is able to give structure to the things he encoun-
ters, but he is not yet readily able to deal with possibili-
ties not directly before him or not already experienced. It
is futile to attempt to pass the child from his concrete
thinking to more adequate modes of thought by presenting
formal explanations based on & logic that is distant from
the child's manner of thinking and sterile in its implica-
tions for him.2

Modern mathematics, in its use of symbolism, has
attempted to pass the child intc 2 more formal mode of
thought. However, Bruner was aware that even though second-
ary school children could operate at this symbolic level
alone, there was danger in simply instructing and learning
at this level. This danger becomes readily apparent when,
in the learning or problem solving, the symbolic method fails
the person. At this time, he needs to be able to function

11bid.
zJe:m S. Bruner, The Process of Education (Cambridge:
Barvard University Press, 1961), pp. 37-38.
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in a manipulative fashion.1

Further specific criticism of the modern mathematics
content was also leveled by Fehr. He felt that the teaching
of place systems of numeration to other bases than the deeci-~
mal, and the computational algorisms in these other bases is
nonsense. He argued that across the nation and the world
in science and business, social circles and professions, the
one number system that is used is the decimal system and this
is the system that 95 per cent of the population will use
for the rest of their lives, probably everyday. Granted,
other systems are used in digital computers and special
sclentific studies, but to educate elementary school chil-
dren as if everyone would become a computer programmer is
not even logical. That learning other bases will help a
student understand the base ten is a good hypothesis, but it
has never been tested. Fehr concluded his argument on bases
by pointing out that if generalizations on notations of num-
ber systems is deferred to high school, the use of algebra
can make them a simple and easy matter to cauprahand.z

As modern mathematics was introducing a new set of

1
Jerome S, Bruner, Towards g_Theggi of Imstruction
(Cambridge: Harvard Uni;erlity Press, 6), cit

E. Kieren, "Activity Learning,  Review of Educational Re-
search, 39 (October, 1969), 513.

zFohr, op. cit., p. 84.
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terminology with its new content, Morris Kline had reported
to Newsweek that the first course of one program asked stu-
dents to learn over 700 precise definitioms. This he com-
sidered pure pcdnntry.l Fzhr pointed out the emphasis upon
the distinction between number and numeral, even though there
is a theoretical distinction, can become confusing and with-
out the distinction no serious misconception arises in using
the two words synonymously. It appears the use of a precise
language and its corresponding formalized structure could
be substituting a new rote formalization for the old rote
learning of so-called mathematical facts in arithm:tic.z

One of the prominent concerns among educators has been
that the new math was primarily designed for the superior
student. Professor Carl D. Allendoerfer of the University
of Washington and one of the pioneers of the new mathematics
admits that the first programs were intended for the use of
the upper clauu.3

Acceleration seems to be one of the main goals of
new mathematics programs without extreme concern as to the
improvement of the total learning situation for each

Ligew Math--Does It Reall " Newsweek,
(May 10, 1965), 112.

2Fehr, loec. cit.

3iyew Math--Does It Really Add Up?" Newsweek, LVX
(May 10, 1965), 112. m———
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{ndividual student. 1In 1963, the Cambridge Conference Report,
a proposal which was initiated by 29 prominent mathematicians
and scientists, presented changes they felt should be made
in precollege mathematics programs during the next few dec-
ades. The main conclusion of the report as stated by Adler
wag that the student who had worked through the full thirteen
years of the program would emerge with the equivalent of
three years of top-level college training today.l Stone
responded to the report by saying that it was unrealistic
and unimaginative, and that it should have presented more
profound modificatians.z

With the concern that some of the content of the new
mathematics may be nonsense and that all children may not
have sufficient mental development and readiness to learn
the new mathematics, a further criticism has emerged ex-
pressing the point of view that students msy become defi-
cient in fundamental, computational skills. Max Beberman,
the respected University of Illinois professor, who helped
develop a widely used new mathematics program, fears that,
by overemphasizing the basic, fundamental skills, schools

llrving Adler, ""The Cambridge Conference Report:
ﬂ“ rix;;:gor Fantasy?'" The Mathematics Teacher, 13 (March,
» .

2parshall H. Stone, '"'Review of Goals for School
l;;ghg:atica." The Mathematics Teacher, 58 (April, 1965),
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may be raising a generation of kids who can't even do compu~
tational arithmetic.! This is clear, if modern mathematics
is badly taught, confused concepts are planted and individ-
uals may emerge who can't even keep their check stubs
figured.?

Pressure to publish modern mathematics textbooks with
an emphasis upon the new content has created an additional
problem for the new program. Smith in a recent article
pointed cut that the readability level of secondary material
is too high and has too great a range. Some sections of the
textbooks that were studied fell within the fourth-grade-
and-below category while others would be appropriate for a
college graduate student. Progression from the easy to the
more difficult was not a strong point of the material stud-
ied. Throughout the books there was a scattering of the
very easy and the very difficult. Smith felt that this was
a definite drawback and that students should not be penalized
in mathematics for their shortcomings in reading.>

A major shortcoming of many modern mathematics programs

1w "
New Math--Does It Really Add Up?"” Newsweek, LXV
(May 10, 1965), 112.

5 2ivrials of New Math," Time, LXXXV (January 22, 1965),

3prank Smith, "The Readability of Junior High School
Mathematics Textbooks," The Mathematics Teacher, LX (April,
1969), 290-91. e
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has been their lack of applications and relationship to real
world problems. Kline strongly stated that physical problems
arcuse enormous interest in studente and that by presenting
mathematics as part of man's effort to understand and master
his world, we are giving students a valid reason for studying
mathematics. He emphasized that only about one-tenth of one
per cent of our high school students become mathematicians.
To hold the interest of the other 99.9 per cent it is ob-
viously important that they obtain some knowledge of how
mathematics can help them in their future lives.! Ahlfors
reiterated Kline's position and stated that modern mathe-
matics must be careful to introduce new terms by sufficient
concrete preparation followed by genuine, challenging appli-
cations and not by thin and pointless mttrial.z

Another criticism of the new mathematics program came
from the fact that many youngsters who could best profit from
the new curriculum were being taught by teachers who had not
mastered the material themselves. In a study by Kipps it
was found that one- to two-thirds of the teachers tested

incorrectly answered items on the least common multiple; ex-

penential notation; set relations; equivalent fractioms,

"
3
1lnl:::l:-l:i.n Kline, "A Proposal for the High School Math e-
Egga ggroriculm.“ The Mathematics Teacher, LIX (April,
» .

2pn1fors, op. cit., p. 195.
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decimals, and per cents; estimation; representing coordinate
points; logic; and geometric concepts.l

One of the strongest philosophical arguments defending
the modern mathematical program has been Bruner's famous and
bold hypothesis that "any subject can be taught effectively
in some intellectually honest form to any child at any stage
of development."” However, Bruner did state that his hypothe-
sis had not been proven; but since there was no evidence re-
futing it, it can be used and is, in fact, essential in his
thinking about the nature of curriculua.z It appears that
some makers of modern mathematics programs have broadly de-
fined intellectually honest and have assumed that if any-
thing can be taught, then it should be taught.

The lack of objectives is a fitting final criticism,
It seems that many modern math planners know where they are
going generally, or at least want to go on their journey in
the Rolls Royce of content, but do not know how to tell when
they arrive. Many of the new mathematics programs presented
for the elementary school has a smattering of set theory,
logic, and mathematical terminology which is presented with-
out well-conceived goals to which this knowledge can be

1Carol Kipps, "Elementary Teachers' Ability to Undex~-
stand Concepts Used in New Mathematics Curricula,” The Arith-
metic Teacher, XV (April, 1968), 367-70.

2Bruncr, The Process of Educatiom, p. 35.
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directed. The mekers of the new programs should have found
it sensible to firet define acceptable, proper, and desirable
objectives which could be achieved through proper mathe-

matical study.l

]'Fehr, Oop. cit., p. 85.



CHAPTER III
PROCEDURE

The procedure used to determine the effect of modern
mathematice on the achievement of seventh grade students at
Manhattan Junior High School included the selection of the
sample, the use of a measuring device, and the research pro-

cedure and design used to carry out the project.

Description of the Sample

The sample consisted of 400 students, an independent
sample of 100 students from each seventh grade class at
Manhattan Junior High for each of four years from 1967 to
1970. The subjects, both boys and girls, were selected ran-
domly by choosing every fourth name from an alphabetical list
of all seventh grade students for each year. The 100 sub-
jects for 1967 were selected first, then 1968, then 1969,
and finally 1970.

Measuring Device
The instrument used to measure mathematical achieve-

ment was the Stanford Achievement Test, 1964 edition, Form W
for seventh-grade. Scores in the eight areas of the test
were included in the study. These areas were: Paragraph

Meaning, Spelling, Language, Arithmetic Computation, Arith-
metic Concepts, Arithmetic Applications, Social Studies, and



22
Science. The reliability coefficients for the mathematical
part of the test ranged from .86 to .93 as presented by
Riedesel.l
The instrument used to measure the intelligence quo-
tient (IQ) of each student was the Short Form of the Cali-
fornia Test of Mental Maturity.

Research Procedure and Design
To collect the data the experimenter obtained the

files from the counselors at both Manhattan High School and
Manhattan Junior High School. 1In these files the results of
the California Test of Mental Maturity and the Stanford
Achievement Test of the seventh grade were recorded. From
these files the following information was placed on computer
cards: (1) ldentification mmber, (2) the year the subject
was in the seventh grade, (3) the intelligence quotient
score, (4) sex, (5) paragraph meaning percentile score, (6)
spelling percentile score, (7) language percentile score,
(8) arithmetic computation percentile score, (9) arithmetic
concepts percentile score, (10) arithmetic applications per-
centile score, (11) social studies percentile score, and

(12) science percentile score.

, Ic. Alan Rteg:s:l, “su;nfora Achievement Tests:edArith-
metic Tests The Sixth Mental Meas nts Yearbook %
?ée?i mo;;gnﬁmm mj—m'—&ypmm Ston Prees,

;] p. »
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The data were then analyzed by computer with the mean
and standard deviation for each variable calculated for each
sample. Next, all possible correlations were calculated.
An analysis of variance was then performed with the Scheffe
Test of Multiple Comparisons. Each of the seventh grade
class groups were analyzed for each of the sex, IQ, and

achievement variables.



CHAFTER IV
RESULTS

Results of this study fell into three mein areas:

(1) class differences in arithmetic computational achievement
among the four class groups, (2) class stability in other
skill areas among the four class groups, and (3) comparison
by correlation of all skills within each class.

Results indicated that achievement in computation of
Manhattan Junior High School Seventh Graders was significantly
lower for the years 1969 and 1970 than for the years 1967 and
1968. As indicated in Fig. 1, the means for the 1967 and
1968 class were higher than the means for the 1969 and 1970
classes. The percentile mean for achievement in arithmetic
computation for 1967 was 55.16; for 1968 it was 61.11; for
1969 it was 41.26; and for 1970 it was 41.80.

As reported in Table 6 of Appendix A, the 1967 class
group differed significantly at the ,01 level from the 1969
class group with F(3,396) = 4.05. The 1967 group differed
significantly at the .05 level from the 1970 class group with
F(3,396) = 3.74. The 1968 class group also differed sig-
nificantly from the 1969 group at the .01l level with
¥(3,396) = 8.26, and differed significantly from the 1970
group at the .01 level with F(3,306) = 7.81. Groups 1967
and 1968 did not differ significantly between themselves,
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Grade Claases 1967 through 1970 at Manhattan Junior High
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nor did groups 1969 and 1970 differ significantly between
themselves.

Tables 1-10 of Appendix A present the comparison of
the four class groupe for each of the variables in the study.
It can be noted from the tables that only one variable,
Arithmetic Computation, indicated any significant differ-
ences among the four Seventh Grade Class groups. For the
other variables--1Q, Sex, and achievement skills measured
on the Stanford Achievement Test for Paragraph Meaning,
Spelling, Language, Arithmetic Concepts, Arithmetic Applica-
tions, Social Studies, and Science--there were no signifi-
cant differences indicated between class groups.

The means for 1IQ presented in Table 1 were very nearly
the same for each of the four groups and did not differ sig-
nificantly. The variance for Sex was also non-significant
as reported in Table 2.

In Table 7 on Arithmetic Concepts, it can be observed
that the means for the class groups of 1967 and 1968 were
higher than the means for 1969 and 1970, but these differ-
ences were not significant., Also in the skill of Arithmetic
Applications it can be observed from Table 8 that the 1967
and 1968 groups had higher means than the 1969 and 1570
groups, but this difference was also non-significant. It
should be noted that the differences in Arithmetic Applica-
tions between the 1968 class group and the 1969 class group
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was 9.11 percentile points, a large difference, but not
significant.

Tables 11-14 of Appendix B yielded some interesting
correlational comparisons. It can be observed that IQ
correlated highly with all of the skills measured on the
Stanford Achievement Test for the Seventh Grade classes of
1967, 1968, 1969, and 1970. However, in the skills of Arith-
metic Computation and Arithmetic Applications for the class
group of 1970 there was a low correlation with IQ.

Focusing on the mathematical skills, it can be ob-
served that all three skills of arithmetic, computation,
concepts, and applications, correlated highly with each
other for all four class groups. Figures 2, 3, and 4 demon-
strate these high correlations.

Three other skills on the Stanford Achievement Test
correlate highly with arithmetic computation. These skills
were Language, Paragraph Meaning, and Social Studies., As
can be observed from Fig. 5, Language had the highest corre-
lation of the three to Arithmetic Computation.

Sex as a factor did not correlate highly with any
other variables for all of the four groups represented in
Tables 11-14. It was only in the correlation between Sex
and Spelling and between Sex and Language that a somewhat
consistent coefficient of .15 was maintained for all four

class groups.
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CHAPTER V
DISCUSSION

The results of the study clearly indicate that the
achievement of those students at Manhattan Junior High School
who took modern mathematics in the seventh grade in the years
1969 and 1970 scored significantly lower on the computa-
tional section of the Stanford Achievement Test than those
students who did not take the modern mathematics program in
seventh grade in the years 1967 and 1968. The results of
the study also revealed that IQ did not vary significantly
over these four classes of students and that there was no
significant decline in other subject skills as measured by
the Stanford Achievement Test. This indicated that the
modern mathematics program did reduce achievement of Junior
high students in computational skills. This seems to be a
plausible conclusion due to the fact that modern mathematics
at this level emphasizes terminology and did not drill upon
basic arithmetic skills. The modern mathematics also tends
to deal in more abstractions and had few concrete applica-
tions in the computational area. It would be surprising in-
deed 1f the students had scored higher on arithmetic computa-
tional, for they would then be demonstrating achievement in
a skill they had not been practicing.

One of the underlying assumptions starting the trend
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in modern mathematics was that mathematics needed to be more
interesting and that the deficiencies of many students could
be eliminated. However, it appears that those assumptions
have not held true because of the abstraction of modern
mathematics and the absence of fundamental learning in
basic computational skills. A more successful approach may
have been more concrete applications of a practical nature
which would increase understanding and hopefully increase
interest in turn.

The logical extention of this study should be an
evaluation of the modern mathematics program and revision
of curriculum so that valuable computational skills are not
ignored. It is also extremely important that some accept-
able and realistic objectives be defined for modern mathe-
matics curricula so that students can achieve these objec-
tives through proper mathematics study.

Interestingly enough there was no measured decline in
arithmetic concepts and arithmetic applications with the in-
troduction of the modern mathematics. This was probably be-
cause the area of concepts and applications is more abstract
than computation and has a similar content to that of the
modern mathematics courses.

Other results that were expected was the high corre-
lation of IQ with arithmetic skills and with other skills
measured by the Stanford Achievement Test. The results of
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this study on the relationship of IQ to Stanford Achievement
Test skills seemed to indicate that the California Test of
Mental Maturity and the Stanford Achievement Test measure
very closely the same aspects of intelligence and that one
test has some degree of predictability for the other test.

One aspect of the study that was interesting was the
high relationship between arithmetic computation and lan-
guage skills, between computation and paragraph meaning
skills, and between computation and social studies skills.
It may be that there i{s a great similerity between the
cognitive skills and use of symbols in arithmetic computa-
tion, language, social studies, and paragraph meaning. How-
ever, the study does not give any indications as to the
cause of the high correlation between computation and the
skills of language, paragraph meaning, and social studies.
This is an area that suggests further study through a more
detailed research design and analysis.



BIBLIOGRAPHY



34

BIBLIOGRAPHY
A. BOOKS
Bruner, Jerome S. Process of Education. Cambridge:
Harvard Univeru% Press, 1961,
. Towards a of Instruction. Cambridge:
~ Harvard University Press, 1966.
Roscoe, John T. El Statistics Students of Be-
hevioral Seiences  Heft. Rinehart and Winston, Tnc.,

B. PERIODICALS

Adler, Irving. "The Cambridge Conference Report: Blueprint
g;;'gFantuy?“ The Mathematics Teacher, 13 (March, ‘{;gS),

ahlftfrs, I;Eul.;e Vs ang Othgrg .'m:o:h the mmtieaéur%cu-
um of ¢t High Schoo themat eac L
(March, 1962), 191-95. —  —

Cassels, Russell, and Mas. Jerman. "A Preliminary Evaluation
of SMSG Instruction in Arithmetic and Algebra for 7th,
8th, and 9th Grade Pupils,"” California ﬁml of Educa-
tional Research, (November, 1963), 202-07.

Fehr, Howard F. ''Sense and Nonsense in a Modern School
Mathematics Program,” The Arithmetic Teacher, k3 (Febru-
ary, 1966). 83=-87.

F1 , Francis. "Understanding Relationships: An Essen-
tial for Solving Equations,' Elementary School Journal,
(January, 1964), 214-17.

Geddes, Dorothy, and Sally I. Lipsey. ‘'The Hazards of Sets,"
The Mathematics Teacher, LXII (October, 1969), 454-539.

Graft, William D., and Arden K. Ruddel. ''Cognitive Outcomes
of the SMSG Mathematics am in Grades 4, 5, and 6,"

Pr
The Arithmetic Teacher, 15 (March, 1968), 161-65.



35

Hancock, John David. '"The Evolution of the Secondary Mathe-
matics Curriculum: A Critique,” Dissertation Abstracts,
22:501-02, No. 2, 1961.

Hungerman, Ann D. "Achisvement and Attitude of Sixth-Grade
Pupils in Conventional and Cont?m('a:y Mathematics Pro-
J

gm,“ The Arithmetic Teacher, anuary, 1967), 30-
Kieren, Thomas E. "Activi »" Review of Educational

Research, 39 (October.t{%”. 51

Kipps, Carol. "Elementary Teachers' Ability to Understand
Concepts Used in New Mathematics Curricula," The Arith-
metic Teacher, XV (April, 1968), 367-70.

Kline, Morris. "A Proposal for the High School Mathematics

gtzpztris.csglm." The Mathematics Teacher, LIX (April, 1966),

Mueller, Francis J. '"The Public Image of New Mathematics,"
The Mathemsatice Teacher, LIX (November, 1966), 618-621.

Payne, Holland. "What About Modern Programs in Mathematics?"
The Mathematics Teacher, LVIII (May, 1965), 423.

Pear.gn, J.IG.,iand R. Schafer. "A"'rabla of n,;ndan m?era
om Selective Service Numbers Journal o Psychology,
14 (1942), 296-297. ’ =

Peck, Hugh I. "An Evaluation of Topics in Modern Mathematics,"
The Arithmetic Teacher, X (May, 1963), 277-79.

Sato, Ryoichiro. ‘Commentary on the International Study of
Achievement in Mathematics," The Arithmetic Teacher, XV
(Femz"y. 1968)' 103-07.

Smith, Frank. ''The Readability of Junior High School Mathe-
matics Textbooks," The Mat tics Teacher, LX (April,
1969), 290-91.

Smith, Herbert. ''Curriculum Development and Instructional
!;gggia%gé“ Review of Educational Research, 39 (October,
» »

Sparks, Jack Norman., "A comparison of lowa High Schools
Ranking High and Low in Mathematical Achievement," Dis-
sertation Abstracts, 21:1481-82, No. 6, 1960.



36
C. REPORTS

Brown, Kenneth E. "The Drive to Improve School Mathematics,"
Revolution in Mathematics Education. A Report of
i{onal Orlentation Conferences in Mathematics. Wash-
ton: MNational Council of Teachers of Mathematics,
19 1’ pp' 22-7.

Kline, Morris. '"The Liberal Education Values of Mathematics,
Science, and Technology for Youth," Addresses and Pro-
gsr__d.tgg. Was on, D.C.: National maiion Associa~

on, 65' PP- 6 -660

D. OTHER SOURCES

Landis, William Harper. 'Secondary Students' Mathematical
Competencies in Relation to Employment Tests," (Doctoral
Dissertation, University of Southern California, 1967),
p. 8. ERIC 016 784.

McLauchlin, J. A. '"Can Johm; Still Add?" The Arithmetic
Teacher, IX December, 1962), 432.

Meyer, er K. '"Modern Mathematics in the Secondary
School," (Unpublished Master's Report, Kansas State Uni-

Vmity. 196 )’ ppl 7-90

Riedesel, C. Alan. "Stanford Achievement Tests: Arithmetic
Tests,"” The Sixth Mental Measurements Yearbook, ed.
0. K. Buros, Highland Park, New Jersey: ton Press,
1965, p. 910.

Romberg, Thomas A. "Current Research in Mathematics Educa-
2;.;;:;52 Review of Educational Research, 39 (August, 1969,

Shuff, Robert V. "A Comparative Study of Achievement in
Mathematics at the Seventh and Eighth Grade Levels Under
Two Approaches: SMSG and Traditiomal,' (Unpublished
Doctoral Dissertation, University of Mimnesota, 1962).

“"New Math--Does It Really Add Up?" Newsweek, LXV (May 10
1965), 112. ’ ’

“rrials of New Math," Time, LXXXV (January 22, 1965), 38.



APPENDIX A



38
APPENDIX A
Table 1. Analysis of Variance for IQ of Manhattan

Junior Hi% School Seventh Grade Classes
om 1967 through 1970

Scheffe Test for Multiple Comparisons

g%:;;a 1967 1968 1969 1970
1967 0.0 0.21 0.33 0.09
1968 0.21 0.0 1.07 0.02
1969 0.33 1.07 0.0 0.77
1970 0.09 0.02 0.77 0.0
MEAN  114.23 115.69 112.39 115.19

STDV 17.32 11.14 12.03 10.24
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Table 2, Analysis of Variance for Sex” of Manhattan
Junior mg School Seventh Grade Classes
om 1967 through 1970

Scheffe Test for Multiple Comparisons

gi;;;, 1967 1968 1969 1970
1967 0.0 0.53 0.79 0.06
1968 0.53 0.0 0.03 0.23
1969 0.79 0.03 0.0 0.42
1970 0.06 0.23 0.42 0.0
MEAN 1.45 1.54 1.56 1.48
STDV 0.52 0.50 0.50 0.50

}In this study the number 1 denotes male and 2
denotes female.
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Table 3., Analysis of Variance for Paragraph Meaning on

the Stanford Achievement Test by Manhattan Junior
High School Seventh Grade Classes from
1967 through 1970

TR

Scheffe Test for Multiple Comparisons

g;::;' 1967 1968 1969 1970
1967 0.0 0.47 0.11 0.85
1968 0.47 0.0 0.13 0.06
1969 0.11 0.13 0.0 0.36
1970 0.85 0.06 0.36 0.0
MEAN 60.08 64.65 62.26 66.27

STDV 29.60 25.01 29.18 25.32
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Table 4., Analysis of Variance for Spelling on the
Stanford Achievement Test by Manhattan Junior
High School Seventh Grade Classes from
1967 through 1970

e
Scheffe Test for Multiple Comparisons

1]

raoes 1967 1968 1969 1970
1967 0.0 0.40 0.07 0.05
1968 0.40 0.0 0.13 0.75
1969 0.07 0.13 0.0 0.25
1970 0.05 0.75 0.25 0.0
MEAN  55.88 59.72 57.54 54.48

STDV 27.66 23.22 24,59 23.32
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Table 5. Analysis of Variance for Language on the
Stanford Achievement Test by Manhattan Junior
High School Seventh Grade Classes from
1967 through 1970

T _______________3
Scheffe Test for Multiple Comparisons

gi;;;. 1967 1968 1969 1970
1967 0.0 0.00 0.58 1.19
1968 0.00 0.0 0.52 1.11
1969 0.58 0.52 0.0 0.11
1970 1.19 1.11 0.11 0.0
MEAN 60.85 60.60 55.88 53.73

STDV 28.04 25.31 28.29 24.64
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Table 6. Analysis of Variance for Arithmetic
tion on the Stanford Achievement Test
by Manhattan Junior h School Seventh
Crade Classes from 1967 through 1970

43

Scheffe Test for Multiple Comparisons

giﬁ:;; 1967 1968 1969 1970
1967 0.0 0.74 4.05° 3.74°
1968 0.74 0.0 8.26% 7.81%
1969 4.05% 8.26% 0.0 0.01
1970 3.74° 7.81% 0.01 0.0
MEAN 55.16 61.11 41.26 41.80
STDV 30.80 26.38 29.51 25,82

aerp difference is significant at the .0l level.
bGroup difference is significant at the .05 level.
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Table 7. Amalysis of Variance for Arithmetic Concepts
on the Stanford Achievement Test Manhattan Junior
High School Seventh Grade Classes from
1967 through 1970

i

Scheffe Test for Multiple Comparisons

g;g;;, 1967 1968 1969 1970
1967 0.0 0.01 0.38 0.18
1968 0.01 0.0 0.48 0.26
1969 0.38 0.48 0.0 0.03
1970 0.18 0.26 0.03 0.0
MEAN 63.27 63.86 58.87 60.21

STDV 31.07 26.63 31.41 27.88
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Table 8. Analysis of Variance for Arithmetic Applications
on the Stanford Achievement Test Manhattan Junior
High School Seventh Grade Classes from
1967 through 1970

Scheffe Test for Multiple Comparisons

gi:;;, 1967 1968 1969 1970
1967 0.0 0.03 1.56 0.80
1968 0.03 0.0 2.03 1.16
1969 1.54 2.03 0.0 0.12
1970 0.80 1.16 0.12 0.0
MEAN 60.87 62.04 52,93 55.15

STDV 26.91 27.47 25.41 24.45
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Table 9. Analysis of Variance for Social Studies on
the Stanford Achievement Test by Manhattan Junior
High School Seventh Grade Classes from
1967 through 1970

< SR

Scheffe Test for Multiple Comparisons

gi:;;a 1967 1968 1969 1970
1967 0.0 0.05 0.36 0.14
1968 0.05 0.0 0.14 0.02
1969 0.36 0.14 0.0 0.05
1970 0.14 0.02 0.05 0.0
MEAN 61.83 60.40 57.98 59.45

STDV 28.13 24.17 27.79 24.53
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Table 10. Analysis of Variance for Science on the
Stanford Achievement Test by Manhattan Junior
High School Seventh Grade Classes from
1967 through 1970

i

Scheffe Test for Multiple Comparisons

gig;;s 1967 1968 1969 1970
1967 0.0 0.04 0.30 0.18
1968 0.04 0.0 0.13 0.05
1969 0.30 0.13 0.0 0.02
1970 0.18 0.05 0.02 0.0
MEAN 61.21 59.81 57.20 58.10

STDV 31.66 28.75 31.15 27.60
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Since the advent of modern mathematics in the school cur-
riculum there have been many doubts raised by prominent educa-
tors and mathematicians as to the value of the new program. At
Manhattan Junior High School in Manhattan, Kansas, the mathe-
matics instructors, the school counselors, and school adminis-
trators have become concerned over the merits of the new pro-
gram after reviewing the results of seventh grade students on
the mathematics section of the Stanford Achievement Test. This
study is an evaluation of the significance of modern mathematics
upon the computational ability of seventh grade students by
selecting a random sample of 100 students from each of the
four years of seventh grade classes from the years 1967 through
1970.

Analysis by the Scheffe test of multiple comparisons re-
vealed that the students who had taken modern mathematics did
significantly poorer on the computational section of the Stan-
ford Achievement Test than those students who had taken the
traditional program. The study also revealed that intelli-
gence as measured by the California Test of Mental Maturity
did not differ significantly between the groups of studeants
having the modern mathematics and the traditional mathematics.
The other skills measured by the Stanford Achievement Test
also remained stable for the two major groups showing that
other skills had not changed from class to class.

Other results of the study were the high correlation
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between intelligence and achievement test skills. There was
also a high correlation among computational, concepts, and
applications skills in arithmetic.



