
THE STATUS OF MODERN MATHEMATICS IN 

THE JUNIOR HIGH SCHOOLS OF MONTANA 

BY 

THOMAS P. HENNEBERG 

Submitted in partial fulfillment of the requirements 
for the Master of Education degree 

in the Department of Education 
Montana State University 

August, 1966 



Ill 

ACKNOY/LEDGMENT 

The completion of this study required the cooperation 

of many persons. The writer wishes to thank the teachers who 

took time to complete and return the questionnaire. This wri 

ter is also appreciative of the guidance and assistance re¬ 

ceived from members of the faculty in completing this study. 

T.P.H 



iv 

TABLE OF CONTENTS 

Chapter Page 

I* INTRODUCTION  1 

Statement of the Problem  2 
Procedure     2 
Limitations .....   4 
Definition of Terms   5 

II. STATUS OP MODERN MATHEMATICS  6 

Causes of the Revolution   7 
Objectives and Criticisms   8 
Recommendations for New Approach ........ 10 
Critics of the Modern Mathematics   10 
Status of the Proposed Changes   11 
Second Revolution in Mathematics ........ 12 
Evaluation of the New Programs 13, 
Implications for Schools 15 
Summary   19 

III. JUNIOR HIGH MATHEMATICS IN MONTANA 21 

IV. SUMMARY, CONCLUSIONS, AND RECOMMENDAT10NS ... 29 

Summary .     29 
Conclusions 30 
Recommendations   31 

LITERATURE CONSULTED   33 

APPENDIX 37 

Appendix A: Sample of Questionnaire   38 



Table 

I. 

II. 

III. 

IV. 

v 

LIST OP TABLES 

Humber 

Modern Mathematics Texts Used in Montana Junior 
High Schools   

Grouping Methods Used to Determine Mathematics 
Instruction Groups in Montana Junior High 
Schools   

Types of In-service Training Offered Montana 
Junior High School Mathematics Instructors . . . 

How Training V/as Obtained by Teachers of Mod¬ 
ern Mathematics in Montana Junior High 
Schools   

Page 

22 

24 

25 

26 



vi 

ABSTRACT 

The Status of Modern Mathematics in 

the Junior High Schools of Montana 

Thomas P, Henneberg 

This study was conducted to determine what kind and to 
what extent modern mathematics programs are being offered in 
junior high schools of Montana, and what practices are gen¬ 
erally employed by those schools adopting a new program of 
mathematics. 

To conduct this research, a list of accredited junior 
high schools, departmentalized junior high schools, and schools 
whose enrollment in grades one through eight was three hundred 
or more was obtained from Montana's State Department of In¬ 
struction, A questionnaire was constructed to measure the 
status of junior high school mathematics and sent to the head 
of the mathematics department or mathematics teacher in each 
of these schools. Pifty-five out of sixty-six teachers con¬ 
tacted responded to this questionnaire. 

Statements on the questionnaire which could be checked 
yes or no were tabulated as to their frequency and a percent¬ 
age computed. Questionnaire statements that required making 
a choice of ansv/ers were ranked in descending order on the 
basis of their frequency. 

The conclusions of the study are: (1) the most popu¬ 
lar modern mathematics text at this level is the one distri¬ 
buted by the Silver-Burdett Company, (2) approximately ninety 
percent of the junior high schools are using mathematics with 
a modern emphasis, (3) most of the new programs were started 
between the years 1961 and 1964, (4) homogeneous grouping is 
practiced in most junior high schools with modern- mathematics, 
(5) teacher recommendations, achievement tests, and previous 
grades in mathematics are used most frequently in establish¬ 
ing groups for instruction, (6) in-service training was pro¬ 
vided in a little more than half of the schools when a new 
program was started, (7) nearly three-fourths of the teach¬ 
ers had some preparation in modern mathematics before teach¬ 
ing it, (8) financial assistance was not provided teachers in 
most cases for additional training in mathematics, (9) little 
or no formal evaluation of these programs has been carried out, 
(10) as seen by the teachers, parent and student reaction has 
been favorable, (11) teachers are in general agreement that 
the teacher should be well-prepared and the basic skills of 
computation should not be ignored. 



CHAPTER I 

INTRODUCTION 

In 1957, the Carnegie Corporation granted the Univer¬ 

sity of Maryland $66,000 for an experimental study of junior 

high school mathematics.^ The following year (1958), the 

School Mathematics Study Group (SMSG) received a grant of 

$1,200,000 from the National Science Poundation for preparing 

and testing sample textbooks at the junior and senior high 
p 

levels. With these grants came the beginning of the modern 

aspect of mathematics as it is referred to today. 

Since this time, many other studies and grants have been 

made concerning the mathematics curriculum. The consensus of 

opinion seems to be that the changes being made are good and 

that the changes will undoubtedly replace the traditional type 

of mathematics. The federal government, recognizing the need 

to improve school mathematics programs, has contributed more 

than $4,000,000 to the SMSG.^ In 1963-1965, approximately 

$34,000,000 was spent on secondary school mathematics teach- 

4 ers* 

^"University of Maryland Study of Junior High Mathema- 
tics," School Science and Mathematics 58:163, March, 1958. 

2"N.S.P. Grants $1,200,000 to Yale for Expanded Programs 
of Improvement in Teaching High School Mathematics," Phi Delta 
Kappan 38:129, December, 1958. 

^Brown, K. E., "The Drive to Improve School Mathematics, 
The Revolution in School Mathematics, 1961, p. 16. 

^Inservice Mathematics Education, United States Depart¬ 
ment of Health, Education, and Welfare, 1964, p. 1. 
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Statement of the Problem 

Since the need for revitalizing mathematics is appar¬ 

ent, this study was conducted to determine what kind and to 

what; extent modern mathematics programs are being offered in 

junior high schools of Montana; and what practices are gener¬ 

ally employed by those schools adopting a new program of math 

ematics. Answers to the following type of questions were 

sought. 

1. What new programs are being employed most frequent 
ly? 

2. Is homogeneous grouping being used in the presenta 
tion of the modern mathematics curricula? 

3. What provisions, if any, were made for in-service 
training? 

a. Hov/ was this additional training obtained? 

b. Was any financial assistance available for 
this training? 

4. Have any attempts been made to evaluate these 
programs, and if so, what methods of evaluation 
were used? 

5* In terms of the teacher*s perception, what has 
been the reaction of students and parents re¬ 
garding the new programs? 

Procedure 

First of all, a reviev/ of related literature v/as con¬ 

ducted concerning the modern mathematics spectrum. Special 

emphasis was given to information relating to the junior high 

school mathematics since this study is primarily concerned 
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with modern mathematics at this level. 

It was decided to use a questionnaire to seek answers 

to the specific questions as stated in the problem, since per¬ 

sonal interviews were not feasible due to the time that this 

type of inquiry would, involve. With assistance from Dr. Hen¬ 

drik C. de Bruin of the Department of Education and Dr. Adrien 

Hess of the Mathematics Department, a questionnaire was con¬ 

structed to gain information pertinent to the questions stat¬ 

ed in the problem. The questions on this questionnaire were 

stated in such a way that an answer could be indicated by sim¬ 

ply checking or marking the appropriate blank. In cases 

where the answer to the question asked could not be checked, 

space was provided for the specific response to be written. 

A questionnaire thus constructed allows the person filling it 

in to do so in a minimum of time. The information thus gath¬ 

ered by the questionnaire is quickly and easily tabulated. 

This questionnaire was then sent to the head of the 

mathematics department or mathematics teacher in all accred¬ 

ited junior high schools in Montana, those junior high schools 

that were departmentalized, and to those schools which had an 
pr 

elementary(grades 1-8) enrollment of 300 or more. This Was 

done to provide a sufficient number of schools to be surveyed 

since the number of accredited junior high schools in Montana 

is relatively small. Also to measure the status of modern 

5 
As determined by the 1964-65 edition of the Montana 

Education Directory. 
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mathematics programs at this level it is necessary to include 

those schools representative of the Montana school scene. 

The compiled data was treated as follows: The state¬ 

ments on the questionnaire which could be answered yes or no 

were tabulated as to their frequency and a percentage com¬ 

puted to show the degree of acceptance or rejection of a par¬ 

ticular practice. Some statements on the questionnaire re¬ 

quired making a choice of answers. In these cases, the 

responses were ranked in descending order on the basis of their 

frequency to facilitate reporting of this information in table 

form. 

Limitations 

The scope of the problem was limited to the study of 

the modern mathematics programs that are being offered in the 

junior high schools of Montana. In some schools, this would 

include grades seven and eight only, whereas, in other schools 

it v/ould also include grade nine. Also, the results of this 

study would be significant only to this geographic region be¬ 

cause of its rurality. 

Another limitation is that in Montana schools, mathe¬ 

matics departments are varied in the number of personnel em¬ 

ployed. Statements given by mathematics teachers from larger 

school systems where there are other teachers in the same de¬ 

partment would relate only to the person filling out the 
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questionnaire and might not be representative of the rest of 

the department personnel* 

The information gathered by a questionnaire depends a 

great deal upon the opinions of the people being surveyed, 

and this is a limitation which thereby cannot be avoided. 

Definition of Terms 

1. SMSG—School Mathematics Study Group. 

2. homogeneous grouping—the classification of pupils 

for the purpose of forming the instructional groups having a 

relatively high degree of similarity to certain factors that 
zr 

affect learning. 

3* modern mathematics—that mathematics which implies 

a reorganization of traditional content, some new content, and 

a new teaching approach, all within the framework of the uni¬ 

fying concepts that underlie the structure of mathematics as 

a whole.* 

zr 

Good, C. V., Dictionary of Education. 1959, p. 256. 
7 
An Administrator^ Handbook on Mathematics, Scott, 

Foresman and Company, 1965, p. 3. 



CHAPTER II 

STATUS OP MODERN MATHEMATICS 

There has been much concern recently in the subject 

area of mathematics and much conversation about new or modern 

mathematics. It is a well-established fact that mathematics 

programs from kindergarten on up are in an atmosphere of 

change.**' "The changes in mathematics in progress at the pre¬ 

sent time are so extensive, so far reaching in their implica¬ 

tions, and so profound that they can be described only as a 

2 
revolution." 

Since the changes that have been made are described as 

revolutionary, we should take a look into how this revolution 

took place. The revolution became very significant and gained 

much impetus in 1957 when the Russians launched Sputnik. Col¬ 

lege people were the early leaders and the revolution was 
■3 

aimed largely toward the student capable of college. The 

building of the curriculum and the preparation of the text 

materials were not based upon theories of research in educa¬ 

tion; they represent what the v/riters thought to be best in 

~*~An Analysis of New Mathematics Programs, National 
Council of Teachers of Mathematics, 1964, p. 1. 

2 
Price, G. B., "Progress in Mathematics and Its Impli¬ 

cations for the Schools," The Revolution in School Mathematics 
1961, p. 1. 

“'Allendoerfer, C. B., "The Second Revolution in Mathe¬ 
matics, " _The Mathematics Teacher 58:692, December, 1965. 
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view of their knowledge of mathematics and their classroom 

4 experiences* 

Causes of the Revolution 

What caused the changes that were somewhat different 

from the traditional approach in mathematics? Folsom asserts 

that "the change is an expression of the needs of our society 

in an age of technology, with its demands for more mathema¬ 

ticians, more technicians, and a more mathematically av/are 
5 

citizenry, 

Willerding states that scientific developments during 

and following World War II and the fact that mathematics is 

assuming a new importance in society _are factors in this revo¬ 

lution of the mathematics curricula* 

Research in mathematics, automation, and computers are 

listed by Price as the three causes of the great changes that 
7 

have taken place in our mathematics programs. 

Aside from advances in scientific technology, another 

irbid., p. 692. 

Folsom, Mary, "Why the New Mathematics?," Instructor 
73:7, December, 1963# 

^Willerding, M* F., "Critical Look at the New Mathe¬ 
matics for Seventh Grade," School Science and Mathematics 62: 
215, March, 1962. 

7 
Price, op* cit., pp. 1-5. 
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factor was inherent in the curriculum itself, especially for 

junior high school students. The curriculum for the seventh 

and eighth grades was boring to the better students and frus¬ 

trating to the poor ones. The subject matter was inadequate 
o 

training for courses taken later. Students in these two 

grades usually had -unhappy experiences with the traditional 
q 

type of mathematics. 

Objectives and Criticisms 

The various reports of study committees have emphasized: 

(1) that mathematical concepts are not fully understood by most 

students and consequently are not retained for any appreciable 

length of time, (2) many students tend to avoid courses in 

mathematics, and (3) the creative spirit, of mathematics is not 

reflected in the present curriculum.'^ 

As an outgrowth of the Illinois Curriculum Study Group 

on Mathematics, the Allerton House Conference on Education in 

Illinois was formed. The study group on mathematics spent 

three years in intensive study and discussion, including the 

visiting of schools and the observing of classes at all levels 

o 
°Begle, E. G., ’’The School Mathematics Study Group, ” 

National Association of Secondary School Principals Bulletin 
43:28, May, 1959. 

^Willerding, op. cit., p. 216. 

^Hartung, M. L., Van Engen, Henry, Trimble, H. C., 
Scott, Eoresman Experimental Mathematics Project, I960, p. 14. 



of education in Illinois. The group v/as under the sponsorship 

of the University of Illinois. 

The following objectives of mathematics education on 

the seventh and eighth grade level are listed by this confer¬ 

ence : 

1. Improve understanding of fundamental opera¬ 
tions and their applications 

2. Learn simpler facts of geometry. 

3. Acquire understanding of the language of 
algebra. 

4. Read graphs and understand graphical repre¬ 
sentation.11 

Some criticisms of junior high school mathematics by 

this study group follow: 

1. Consists of reteaching of elementary work, 
without much progress toward advanced ideas. 

2. Non-grouping softens instruction and gifted 
students are not identified. 

3. Teachers know little about the current de¬ 
velopment in mathematics. 

4. There is not enough coordination between 
elementary and secondary programs.^ 

11 
Studies in Mathematics Education—A Brief Survey of 

Improvement Programs for School Mathematics. Scott, Poresman 
and Company, 19oO, p. T?. 

12Ibid., p. 15. 
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Recommendations for the New Approach 

Recommendations for all schools and levels made were 

to review minimum preparation required for mathematics teach¬ 

ers, and conditions which have resulted in the present short- 

13 
age of qualified mathematics teachers should be remedied. 

Specific recommendations for the junior high schools 

are to group seventh and eighth grade pupils on the basis of 

ability and achievement, and have departmental organization 

of instruction in preference to a core curriculum.^ 

Critics of the Modern Mathematics 

The changes that have been proposed and are being im¬ 

plemented in the mathematics programs have not met with unan¬ 

imous approval. Fisher indicates that the movement is strong, 

15 
but must be handled with care to be successful. 

MacLane wrote that "many of the reforms are good, but 

any crash program is likely to overshoot, and this one is no 

exception. The modern aspect of current programs has also 

been oversold. 

1^Ibid., p. 16. 

^Ibid., p. 16. 

15 
^Fisher, L. B., "How Curriculum Builders View New Math 

Ideas," School Science and Mathematics 64:36, January, 1964. 

16 
MacLane, Saunders, "Opinions Differ on Teaching Mo¬ 

dern Mathematics," National Education Association Journal 51: 
46, November, 1962. 
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Rosenbaixm quoting Kline states that to create more in¬ 

terest in mathematics is to make the presentation more concrete, 

17 rather than more abstract. 

Most educators believe that the changes are needed and 

desirable. The critics of the new programs seem to be quiet¬ 

ing down after early criticisms. At least they have not for¬ 

mulated any specific program to replace the modernistfs ap¬ 

proach. 

Status of the Proposed Changes 

How well have the changes recommended by the various 

committees permeated our mathematics programs? The College 

Board conducted a survey of 181 schools in 1963. These schools 

usually send many candidates to the College Board Mathematics 

Achievement Tests. These schools are generally the more am¬ 

bitious schools, so certainly this is a biased sample of the 
-] o 

country*s high schools. It could be expected that this 

group of schools would be well saturated with the modern pro¬ 

grams, but this was not so. 

1. 28$ did not teach the structure of the num¬ 
ber system. 

2. 34$ did not teach set theory. 

3. 56$ did not teach logic. 

17 Rosenbaum, E. P., uThe Teaching of Elementary Mathe¬ 
matics, u Scientific American 198:71, May, 1958. 

-j Q —■- ■     ■ ■■ ■ 

Allendoerfer, op. cit., p. 692. 
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4. 30$ did not teach probability. 

5. 30$ gave no attention to calculus. 

Second Revolution in Mathematics? 

There has been talk of a second revolution in mathema- 

20 
tics. This premise is based on the recommendations and con¬ 

clusions of the Cambridge Conference on School Mathematics 

which met in the summer of 1963. Their publication, Goals 

for School Mathematics, reports on certain observations of the 

group. The main conclusion of this report is: 

A student who has worked through the full thir¬ 
teen years of mathematics in grades K to 12 
should have a level of training comparable to 
three years of top-level college training to¬ 
day; that is, we shall expect him to have the 
equivalent of two years of calculus, and one 

■ semester each of modern algebra and probability 
theory.21 

As Allendoerfer recommends, perhaps we should first 

make sure that the first revolution is well-accepted and ori¬ 

ented in our school systems before a second revolution is en- 

22 
couraged. 

19Ibid.. p. 692. 

20Ibxd., pp. 690-695. 

21 
Adler, Irving, "The Cambridge Report: Blueprint or 

Fantasy?,” The Mathematics Teacher 59:10, March, 1966. 

pp 
Allendoerfer, op. cit., p. 695. 
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Evaluation of the New Programs 

For the past twelve years, some type of a modern math¬ 

ematics program has been tried throughout the United States 

in different schools. J Since a lot of changes have been ef¬ 

fected rather recently, time has not permitted extensive re¬ 

search on the impact of these changes. The literature relat¬ 

ing to comparative studies is still rather limited.2^ 

Results of reported experimental studies dealing with 

student achievement at the seventh-grade level are somewhat 

conflicting. A high level of achievement was reported by 

Payette for his control group. There was no difference be¬ 

tween groups as reported by Shuff.2^ Ruddell,27 Rosenbloom,28 

23 Payne, Holland, "What About Modern Programs in Mathe¬ 
matics?,” The Mathematics Teacher 58:422, May, 1965. 

2^Ibid., p. 422. 

25 
^Payette, R. P., "Report on Student Achievement in 

SMSG Courses," SMSG Newsletter 10:5-11, November, 1961. 

26 Payne, OJD. cit., p, 423 ( citing A Comparative Study 
of Achievement in Mathematics at the Seventh and Eighth Grade 
Levels Under Two Approaches: SMSG and Traditional, by Robert 
Y. Shuff, Unpublished Doctoral Dissertation, University of 
Minnesota, 1964). 

27 
Ruddell, A. K., "The‘Results of a Modern Mathematics 

Program," The Arithmetic Teacher 9:330-335, October, 1962. 
p Q 
°Rosenbloom, Paul, "SMSG Evaluation Grades 7-12," 

SMSG Newsletter 10:12-26, November, 1961, 
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29 
and Cassels and Jerman found that experimental groups scored 

significantly higher. 

Rosenbloom found no difference between groups in arith- 

metic achievement at the eighth-grade level. The conven- 

^1 
tional group scored higher in Shuff*s study. Cassels and 

Jerman found that the experimental group scored significantly 

higner. 

A majority of the studies reported for student achieve¬ 

ment in first-year algebra point to higher achievement by stu¬ 

dents studying a modern program. Payette’s ninth-grade con¬ 

trol group exceeded the achievement of the experimental 

group.Neither Lawson*^ nor Williams^ found any signifi- 

29 
Cassels, Russell and Jerman, Max, "A Preliminary 

Evaluation of SMSG Instruction in Arithmentic and Algebra for 
7th, 8th, and 9th Grade Pupils,” California Journal of Educa¬ 
tional Research, pp. 202-207, November, 1963. 

^Rosenbloom, 0£, cit., pp. 12-26. 

^1 
Payne, op. cit., p. 423 (citing Shuff’s Doctoral 

Dissertation, University of Minnesota, 1962). 

32 
Cassels and Jerman, ojo. cit., pp. 202-207. 

■^Payette, op. cit., pp. 5-11. 

-^Payne, op. cit., p. 423 (citing A Comparative Study 
of the Achievement' of Eighth and Ninth Grade Students in 

Algebra, by Fred R. Lav/son, Unpublished Doctoral 
ion, University of Oklahoma, 1961). 

^Ibid., p. 423 (citing Comparative Study of SMSG and 
Traditional Mathematics, by Emmet D. Williams, Unpublished 
Doctoral Dissertation, University of Minnesota, 1962). 

Beginning 
Dissert at' 
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can't difference in favor of either group. Rosenbloom, ^ 

Cassels and Jerman*^ Bernstein,Loman,^ an(j Holland^ re¬ 

ported that the experimental groups outscored the student 

groups who had studied conventional algebra. 

These studies seem to point quite substantially to the 

fact that modern mathematics programs are as effective as 

traditional programs in developing traditional mathematical 

skills. 

Implications for Schools 

There are implications for each individual school dis 

trict to provide mathematics education appropriate for the 

needs of our time. Three requirements for an adequate mathe^ 

matics education are considered next. 

■3 /- 

•^nosenbloom, op. cit., pp. 12-26. 

Cassels and Jerman, op. cit., pp. 202-207. 
•3 Q 
J jBernstein, A. L., "Recent Research in Mathematics 

Teaching," Michigan Education Journal, pp. 262-273. November, 
1962. 

39 / Payne, op. cit., p. 423 (citing An Experimental Eval¬ 
uation of Two Curriculum Designs for Teaching first Year Alge¬ 
bra in a Ninth Grade Class, by Laverne M. Loman, Unpublished 
DoctoraT Dissertation, University of Oklahoma, 1961). 

40 / Payne, OJD. cit., p. 423 (citing A Study of Student 
Achievement Using SMSG and Conventional Approaches in FirsT 
Year Algebra, by Holland Payne, Unpublished Doctoral Disser- 
tation, Oklahoma State University, 1963). 
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One requirement is that many secondary mathematics 

teachers undertake an in-service program of retraining.^ 

This is necessary in order that each teacher become re-ed¬ 

ucated in the ways of the modern approach. 

The National Science Foundation has provided many op¬ 

portunities for in-service training. Also many state and 

local agencies of education have initiated in-service train¬ 

ing and workshops. In Illinois, more than 8,000 elementary 

42 teachers have attended workshops. In 1962, 87 percent of 

the junior and senior high school mathematics teachers were 

participating in in-service programs in Rhode Island. 

However, there is evidence that the demand for in-ser¬ 

vice training exceeds the supply. Many mathematics teachers 

are preparing themselves for change, but when compared with the 

number who are not; it is not so great.^ Not one in a thou¬ 

sand elementary teachers had participated in an NSF mathema- 

45 tics institute. ^ 

41 Price, op. cit., p. 13. 

42 Schult, Yeryl and Abell, Theodore L., ’’In-service Ed- 
cation of Mathematics Teachers,” School Life 45:29, July, 1963, 

43Ibid.. p. 29. 

44Ibid., p. 29. 

45rbid., p. 29. 
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Only about 30,000 out of approximately 100,000 sec¬ 

ondary mathematics teachers had had in-service training. 

Since in-service programs are effective in increasing 

mathematical achievement both for pupils and teachers, every 

effort must be made to provide continued in-service education 

for mathematics teachers in need of this type of training. 

A second requirement for an adequate mathematics edu¬ 

cation is that the schools must encourage and help institu¬ 

tions of higher learning to revise their teacher-training pro¬ 

grams so that their graduates are adequately prepared to teach 

48 the new courses. 

Thirdly, mathematics teachers should reconsider their 

teaching techniques. Many new techniques have been intro¬ 

duced by those who have developed the new courses.The in¬ 

troduction of the new programs and the development of differ¬ 

ent teaching techniques have proceeded hand-in-hand.*^ 

Since each school is unique in some respects, the school 

46Xbid., p. 29. 

47 Houston, W. Robert and HeVanet, M. Yere, MMathema- 
tics In-service Education: Teacher Growth Increases Pupil 
Growth,” The Arithmetic Teacher 10:246, May,1963. 

48 Price, op. . cit.:. p. 13:* 

49Ibid.. p. 13. 

50 Ibid., p. 14 
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must develop its own mathematics program adequate for its in¬ 

dividual situation. In view of this, it v/ould be very diffi¬ 

cult to prescribe a single method of establishing a new math¬ 

ematics program. According to Ferguson some of the difficul¬ 

ties are: 

1. Schools vary in size from the very small to 
the very large. 

2. The percent of college-capable student varies 
greatly from school to school. 

3. The capabilities and training of mathematics 
teachers vary greatly, 

4. Community attitudes toward mathematics pro¬ 
grams vary.51 

In order that a new mathematics program can be imple¬ 

mented successfully, Ferguson lists the following steps: 

1. Recognition by school authorities of the 
need for a new mathematics program. 

2. Adequate preparation of teachers in the 
mathematics now being taught for the 
first time. 

3. Selection of a new program. 

4. Selection of students for the program. 

5. Informing parents about the new program. 

51 v Ferguson, W. Eugene, “Implementing A New Mathematics 
Program in Your School, " The Revolution in School Mathema¬ 
tics, 1961, p. 37. 
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6#. Informing other members of the school system 
about the new program and its implications 
for the mathematics program K-12. 

7. Continuation of teacher preparation for car¬ 
rying the new program to higher and lov/er 
grades. 

8. Provision for adequate time and compensa¬ 
tion to carry on the new program year 
after year.52 

Summary 

Research in mathematics, advances in scientific tech¬ 

nology, and pitfalls found in the traditional mathematics 

curriculum have all contributed to bringing about the many 

changes in the approach to teaching mathematics. Certainly 

these changes are needed and desirable. 

Criticisms of the traditional programs of mathematics 

made by various study committees have been that mathematical 

concepts are not fully understood by most students and con¬ 

sequently are not retained for any appreciable length of 

time, many students tend to avoid courses in mathematics, and 

the creative spirit of mathematics is not reflected in the 

traditional curriculum. 

Specific recommendations for junior high school math¬ 

ematics are to group seventh and eighth grade pupils on the 

52rbid., p. 38. 
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basis of ability and achievement, and have departmental or¬ 

ganization of instruction in preference to a core curriculum. 

Although most educators believe that these changes 

being made are good, there are some dissenters. These critics 

after early criticisms seem to be on the wane, and they have 

not formulated any program of their own. 

There has not been a proliferation of literature re¬ 

garding evaluation of the new programs. However, the infor¬ 

mation reported seems to indicate that modern mathematics pro¬ 

grams are as effective as traditional programs have been. 

In order to provide a mathematics education appropri¬ 

ate for the needs of our time, certain rectuirements are re¬ 

ported as necessary: (1) a program of in-service training must 

be undertaken by teachers attempting to teach a new program 

for the first time, (;2) institutions of higher learning must 

revise their teacher training programs to adequately prepare 

their graduates to teach the new courses, (3) mathematics 

teachers should reconsider their teaching techniques to make 

better use of the new materials. 



CHAPTER III 

JUNIOR HIGH MATHEMATICS IN MONTANA 

A total of sixty-six questionnaires which, were con¬ 

structed with assistance from Drs. Hess and de Bruin were 

sent to junior high school mathematics teachers throughout the 

state of Montana."*" These questionnaires were sent out in or¬ 

der to gather information for determining to what extent Mon¬ 

tana educators have adopted new mathematics programs in the 

junior high schools, and v/hat practices are being used by those 

school systems when new programs of mathematics are adopted. 

Fifty-five of these questionnaires were returned for an 

eighty-three percent response. 

Of the fifty-five questionnaires that were returned, 

indications were that forty-nine schools employ a program of 

mathematics with modern emphasis. Six of the schools did not 

have modern programs. This means that of the sample group of 

schools eighty-nine percent have modern programs of mathema¬ 

tics at the junior high school level. Five of the six schools 

that did not have the newer mathematics, indicated that they 

contemplate a change in the near future, 

A large majority of the new programs in use are those 

programs developed and published by commercial textbook com- 

^"See a sample copy of questionnaire in the appendix. 
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panies. I*fc v/as foimd that the Silver-Burdett program is used 

most frequently in those schools surveyed. Laidlaw*s program 

of mathematics is second. In third place, is the program de¬ 

veloped by the Scott, Poresman Company. The only program 

sponsored by a study group, SMSG, was listed in fourth posi¬ 

tion. For a complete listing of the mathematics programs be¬ 

ing used by Montana’s junior high schools, see Table I below. 

TABLE I. MODERN MATHEMATICS TEXTS USED IN MONTANA 
JUNIOR HIGH SCHOOLS. N=55 

Name of Program Schools Using Percentage 

1. Silver-Burdett 17 

2. Laidlaw 12 

3. Scott, Poresman 10 

4. SMSG 4 

5. Holt, Rinehart, V/inston 4 

6. American Book Company 2 

7. Houghton Mifflin 2 

31 

22 

18 

7 

7 

4 

4 

Two of the schools reporting use two different texts 

in the presentation of their program. This accounts for the 

number of schools using a certain program being greater than 

the number of schools reporting a program with modern empha¬ 

sis. 
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In response to when the new programs were started, 

three schools got their program underway in 1961. 1962 saw 

the inaugaration of six more programs in those schools sur¬ 

veyed. This increased to fifteen others starting in 1963, and 

and additional twenty-four were started in 1964. One was re¬ 

ported to have started in 1965. 

Since youngsters vary in their ability to learn mathe¬ 

matics, it is good practice to group according to their abil— 

2 
ities, allowing for individual differences. Although group¬ 

ing in this manner does not result in a completely homogene¬ 

ous tgroup, it does reduce the range of individual differences 

v/ithin a given section. 

Most of the schools in this survey utilize homogene¬ 

ous grouping in the presentation of their new programs. Thir- 

ty-two or 65 percent of the schools reported that they use 

grouping in their programs. 

Teacher recommendations were the criteria used most 

often in setting up groups for instruction, with achievement 

tests and previous grades in mathematics used most often next. 

Cumulative records were accorded fourth place, with I. Q. and 

2 
’•Individual Differences in Ability to Learn, ” The Dev¬ 

olution in School Mathematics. National Council of Teachers of 
Mathematics, 1961, pp. 62-64. 

3 
Balow, I. H., "Effects of Homogeneous Grouping in the 

7th Grade," The Aj^jimot.ig. Teacher 11:191, March, 1964. 
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prognosis tests ranked fifth and sixth. A complete listing of 

these methods for deciding instruction groups can be found in 

Table II. 

It should be noted that most schools that group use 

more than one method to achieve their groups, 

TABLE II. GROUPING METHODS USED TO DETERMINE MATHEMATICS 
INSTRUCTION GROUPS IN MONTANA JUNIOR HIGH SCHOOLS. N=32 

Method Used Number of Schools Using 

1. Teacher Recommendations 27 

2. Achievement Tests 21 

3. Previous Grades in Math 21 

4. Cumulative Records 18 

5. I. Q. 10 

6. Prognosis Tests 1 

Of seventeen schools that do not group students in a 

homogeneous way, thirteen thought that grouping would 

strengthen their program. The remainder, or four schools, 

decided that grouping would not improve their presentation. 

Twenty-seven of the teachers responding to the ques¬ 

tionnaire said that provisions of one type or another were 

made for in-service training when the programs were started. 
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The "training provided was in the form of in-service classes, 

workshops, extension courses, films and discussions, and 

teacherfs meetings. Table III presents the different types of 

in-service training offered and the frequency of which each 

was used. 

TABLE III. TYPES OP IN-SERVICE TRAINING OPPERED MONTANA 
JUNIOR HIGH SCHOOL MATHEMATICS INSTRUCTORS. N=27 

In-service Offerings Number of Schools Using 

1. In-service Classes 8 

2. Workshops 7 

3. Extension Courses 5 

4. Films and Discussions 5 

5. Teachers Meetings 2 

When asked the question nDid yoii have any background 

relating to the new mathematics prior to teaching it?,” 

thirty-five teachers reported that they did have some back¬ 

ground. The remaining fourteen teachers, did not have any 

training relating to the new mathematical approaches. How. 

this background was received is shown in Table IV on the next: 

page. The figures reported bear out the fact that some teach¬ 

ers had the benefit of more than one type of class or training 
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to receive their experience. 

Thirteen teachers out of the thirty-five received fi¬ 

nancial assistance to get this additional training, twenty- 

two received none. This speaks well for the initiative of 

the Montana teacher in recognizing a need and then doing 

something about it. 

TABLE IV. HOW TRAINING WAS OBTAINED BY TEACHERS OP MODERN 
MATHEMATICS IN MONTANA JUNIOR HIGH SCHOOLS. N=35 

Type of Training Number of Times Used 

1. College Courses 20 

2. In-service Classes 20 

3. Mathematics Institutes 13 

Nine teachers had all of their expenses paid for the 

additional- schooling. Pour received only payment of fees. 

The National Science Foundation made payment to eleven of 

these individuals, while the remaining two persons received 

their payment from the school district. 

Of the forty-nine teachers working with a modern pro¬ 

gram of mathematics, all but two thought that some training 

in this area is necessary to present successfully the new 

programs 
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In the very important area of evaluation of these pro¬ 

grams, only twelve had made any attempt to do any evaluating. 

This would indicate a need for more evaluation of the new 

programs. Standardized tests and success in high school were 

the only types of evaluation used by these schools. 

Based on the judgment of the teachers, reactions of the 

parents and the youngsters in the new programs were, for the 

most part, favorable. Hov/ever, as seen by the teachers in five 

cases, parental reactions were mixed. This was indicated by 

a checking of both the yes and the no response on the ques¬ 

tionnaire. This was exactly the same tally received for the 

student*s reactions. 

A large majority of the teachers who returned the ques¬ 

tionnaire made favorable comments about their new programs. 

Following are some representative statements made by those 

returning the questionnaire: 

"Although the new math programs are a vital aid 
to good teaching, the importance of having a 
well-informed, and highly professional instruc¬ 
tor in the classroom has never before been as 
apparent as it is today.,* 

"All teachers involved seem pleased with the 
program." 

"Far superior to traditional math. Some drill 
and repetition still needed." 

"The biggest drawback is that it doesn*t spend 
enough time on the basic skills," 
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"I feel that the program is good, but there 
should be different levels of modern math for 
different ability groups.” 

nIt will take some time to evaluate the success 
of the venture. The change-over period will be 
difficult—especially for the teacher." 

"I do not believe it to be a panacea, but I am 
very impressed with the program." 

"Overall, I have found students are attaining 
at least the previous standards, and generally 
are exceeding them." 

"I feel it helps develop better problem solving 
techniques, but there is a loss in computational 
skills." 

"Definitely not for all the students, but for 
the better ones." 

"I think it is a great success." 

"I am very enthusiastic about it. It represents 
the most challenging and interesting teaching I 
have done in fourteen years." 

The attitudes and opinions of the teachers partici¬ 

pating in this survey seems to favor the new approach in 

mathematics education. The teachers who responded to this 

survey seem to be in general agreement in the following: 

(1) the teacher should be well-prepared in the areas of the 

new approach, (2) the basic skills of computation should not 

be ignored, (3) since students are individuals and their abil¬ 

ities differ, perhaps some type of grouping to reduce the 

range of individual differences should be practiced. This 

may go so far as to retain general mathematics for those 

students in need of such a course. 



CHAPTER IV 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

This survey was conducted to determine to what extent 

and what kind of modern mathematics programs are being offered 

in the junior high schools of Montana. This study has also 

determined what practices are generally employed by those 

schools adopting a new program of mathematics. In this area, 

investigation was carried out regarding grouping of students, 

in-service training, and evaluation of these new programs. 

To conduct this research, a list of accredited junior 

high schools, departmentalized junior high schools, and schools 

whose elementary enrollment in grades one through eight was 

three hundred or more was.obtained from Montana*s State De¬ 

partment of Instruction. A questionnaire was sent to the head 

of the mathematics department or mathematics teacher in each 

of these schools. The number of schools thus included in the 

survey was sixty-six. A return of eighty-three percent was 

experienced when fifty-five teachers responded to the ques¬ 

tionnaire. 

The compiled data was treated as follows: The state¬ 

ments on the questionnaire which could be checked as yes or 

no were tabulated as to their frequency and a percentage com- 



30 

puted* This v/as done to show the degree of acceptance or re¬ 

jection of a particular practice. Some statements on the 

questionnaire required making a choice of answers. In these 

cases, the responses were ranked in descending order on the 

basis of their frequency to facilitate reporting of this in¬ 

formation in table form. The conclusions of this study are 

reported next. 

Conclusions 

On the basis of research regarding modern mathematics 

programs in Montana junior high schools, the following state¬ 

ments are made: 

1. The most popular modern mathematics text at this 

level is the one distributed by the Silver-Burdett Company. 

2. Approximately ninety percent of the junior high 

schools are using mathematics with a modern emphasis. 

3. A few programs were started in 1961 v/ith most of 

them being initiated in 1964. 

4. Homogeneous grouping is practiced in most junior 

high schools with modern programs of mathematics. 

5. Teacher recommendations, achievement tests, and 

previous grades in mathematics are used most frequently in 

establishing groups for instruction. 

6. In-service training was provided in a little more 
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than half of the schools when a new program was started. 

1, Nearly three-fourths of the teachers had some pre¬ 

paration in modern mathematics before teaching it. 

8. financial assistance was not provided teachers in 

most cases for additional training in mathematics. 

9. Little or no formal evaluation of these programs 

has been carried out. 

10. Parent and student reaction has for the most part, 

been favorable. 

11. Teachers participating in this survey are in gen¬ 

eral agreement that: 

a. The teacher should be well-prepared in the 

areas of the new approach. 

b. The basic skills of computation should not be 

ignored. 

Recommendations 

The following recommendations are made as a result of 

this study: 

1. Since most educators deem the new approach in math¬ 

ematics desirable, those schools not using such a program should 

do so as soon as feasible. 

2. Since students differ in their ability to learn, 

the practice of homogeneous grouping to reduce the range of 
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individual differences should he used where practical. 

3:. Since very little formal evaluation of the new pro¬ 

grams has heen conducted, every effort should he made to carry 

out such evaluations. 

4. A follow-up study should he conducted to report on 

the evaluation of these programs. 
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Sample of Questionnaire 

Dear Math Teacher: 
The purpose of this questionnaire is to aid the v/riter 

in gathering information for a study entitled "The Status of 
Modern Mathematics in the Junior High Schools of Montana", 
This research is being conducted as a requirement for a Master 
of Education degree from Montana State University. 

After completing this form, enclose in the self- 
addressed, stamped envelope and return. Your assistance and 
cooperation is greatly appreciated. 

Mark (x) or fill in the blanks as indicated. 

1. Does your system presently employ a program of modern math¬ 
ematics? Yes_^^ , No . If no, does your 
school contemplate a change in the near future? Yes 
No .   

2. What program is now being used? SMSG Scott, 
Eoresman . Silver-Burdett . Holt, Rine¬ 
hart and Winston . Other .(specify) 

3. In what year was this program initiated? , Does 
your school consist of grades 7 and 8  or 7, 8, 
and 9? • Was the program put into all grades dur¬ 
ing the same year? Yes . No . 

4. Is homogeneous grouping being used in the presentation of 
your program? Yes . No . If yes, what 
criteria is used to determine instruction groups? Achieve¬ 
ment tests I. Q. . Cumulative records 
 . Teacher recommendations . Previous 
grades in math . Other  .(specify) 

5. If grouping is not practiced, do you feel your program 
might be improved by employment of grouping? Yes 
No , Why   • 

6. When the program was started, were any provisions made for 
in-service training? Yes . No . What pro¬ 
visions were made?   • 

7. Did you have any background relating to the new mathematics 
prior to teaching it? Yes .No .If yes. 
how was this training obtained? Math institute 
Courses in college . Workshop . In-service 
classes . Other .(specify) 
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8# Did you receive any financial assistance to obtain this 
additional training? Yes • No . V/as this 
assistance in the form of: Payment of fees . All 
expenses . Other   . By whom was 
this paid?  .( specify) 

9. Do you feel that some background is necessary for the suc¬ 
cessful presentation of this program? Yes 
No . 

10, Have any attempts been made to evaluate the programs? 
Yes . No . If yes, how? Standardized 
tests Success in high school . Other  
 .(specify) 

11, Have the reactions of parents been favorable? Yes  
No . Have students reacted favorably? Yes 
No . 

12, What are your feelings on the new program (comment freely) 

13. If you would like a summary of this report, give your 
name and address. Thank you kindly. 


