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PREFACE 

This volume is a repetition, with some modifications, of 
two earlier surveys conducted by the Conference Board of the 
Mathematical Sciences in 1965 and 1970. The 1965 survey was an 
expansion of a study done by Clarence B. Lindquist five years 
eari1er for the U. S. Office of Education in 1960. Thus, with 
the pUblication of the present volume, we now have available a 
record of undergraduate education in the mathematical sciences 
based on four successive major surveys conducted at five year 
intervals. 

All of these surveys have sought to gain information on 
curricular trends by collecting data on enrollments in undergrad-
uate mathematical science courses. Beginning with the 1965 sur-
vey, we have presented data on the number, qualifications, and 
distribution of mathematical science faculty. In succeeding sur-
veys, we have placed greater emphasis on faculty characteristics, 
mobility patterns, and other information relating to,manpower 
considerations. Volume I, based on the ,1965 survey, also includ-
ed information from a separate survey (actually conducted in 1966) 
of the mathematical sciences in two-year colleges, and the two 
subsequent surveys have incorporated data from two-year colleges 
as an integral part of the total picture. The present survey pre-
sents for the first time data on age, race, and sex of mathemat-
ical science faculty. 

The fundamental nature and purpose of these surveys has 
largely been determined by the nature of our sponsoring organiza-
tion. The Conference Board of the Mathematical Sciences is an 
organization whose members are organizations; the membership in 
fact includes virtually all of the principal professional socie-
ties in the mathematical sciences.1 Such sponsorship has had 

1American Mathematical Society, American Statistical Association, 
Association for Computing Machinery, Association for Symbolic 
Logic, Association for Women in Mathematics, Institute of Mathe-
matical Statistics, Mathematical Association of America, National 
Council of Teachers of Mathematics, Operations Research Society of 
America, Society of Actuaries, Society for Industrial and Applied 
Mathematics, The Institute of Management Sciences. 

iii 



several advantages. It has helped to make possible the objec~ 
tivity which we have always sought to have as the principal char-
acteristic of our work. The Conference Board has also made it 
possible to obtain a broad coverage of the mathematical sciences 
which was feasible only because we have been able to draw freely 
on the expertise and experience of prominent individuals' from all 
areas represented by the member organizations. On the other hand, 
restricting our investigations to the mathematical sciences has 
provided a certain unity and coherence which would have been lack-
ing had the surveys been aimed at a wider range of disciplines. 

The Conference Board surveys, representing a long termef-
fort to provide a comprehensive background of information about 
the mathematical sciences, serve several distinct purposes. First, 
they provide a backdrop against which the results of ad hoc sur-
veys can be viewed in proper perspective. Second, the prior avail-
ability of certain data can on occasion obviate the need for hur-
ried surveys done on a crash basis. Finally, the continuous mon-
itoring of trends by successive surveys is the only way in which 
the actual existence of suspected changes can effectively be con-
firmed or denied. For example, the 1965 survey gave the first 
concrete evidence that the shortage of mathematicians was carning 
to an end; the 1970 survey provided the first measurements of the 
then explosive growth of statistics and computer science; the pre-
sent survey shows that the ~wo-year college segment of the system 
has become by some measures comparable in size to that portion 
included in four-year institutions, and also has documented the 
first demonstrable increase in teaching loads. 

There are still, however, important gaps in our knowledge 
about the mathematical sciences. Since the present survey has 
been restricted to undergraduate programs, we have been unable 
to provide needed data bearing directly on graduate education 
and research. This has the effect of limiting our understanding 
of important aspects of the professional life of those teaching 
in universities as well as making it impossible to provide the 
factual data needed in connection with manpower questions. Espe-
cially at a time when there are basic issues in graduate education 
needing to be resolved, it would be extremely helpful to have from 
some source a study of graduate education in the mathematical sci-
ences of the same comprehensive nature as the survey done by the 
Conference Board in 1966, a survey that we have failed to repeat 
only because of our inability to secure the necessary funding. 
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Because the process of graduate education in the mathematical sci-
ences is structurally different from the customary patterns in the 
natural sciences, it is essential that such a study be done on a 
disciplinary basis. 

A second major deficiency in our understanding is our vir-
tually complete lack of knowledge about the subsequent careers of 
mathematical science graduates at all degree levels.' The only sub-
class about which there is anything approaching adequate understand-
ing is composed of those going into college teaching. The collec-
tion of such information has been a very difficult problem. Despite 
the obvious relevence of such questions to the formulation of ed-
ucational policy, the promising beginning represented by Volume III 
of the Survey Committee's report has not been followed up. As far 
as we can discover, information is no more complete for other sci-
entific disciplines than for ours. Because of the proclivity of 
scientists, even at the doctoral level, to switch fields after gra-
duation, a study of career patterns is one which might be done most 
effectively if conducted for a group of related disciplines. 

The present survey has depended on the efforts of many peo-
ple, not the least among whom were the many department chairmen 
who undertook to complete our lengthy questionnaire. We were for-
tunate in securing the services of Dr. Clarence B. Lindquist of the 
U. S. Office of Education, who supervised the editing of question-
naires and the tabulation of data, and especially of Professor James 
T. Fey of the University of Maryland, who was the executive secre-
tary for the project. Dr. Fey is the principal author of most of 
the present volume and deserves the main credit for shaping a vast 
amount of data into an orderly whole. We are grateful to Professor 
Donald J. Albers of Menlo College who, in addition to providing in-
sight and advice regarding two-year colleges, wrote much of the 
material in Chapters 5 and 6. We are indebted to Dr. Truman Botts, 
the Executive Director of the Conference Board, for his tact, pa-
tience, and administrative skill. We have profited greatly from 
his comments and advice in connection with the conduct of the sur-
vey as well as the interpretation of the data. Mrs. Patricia Hughes 
deserves our special thanks for her careful typing of the entire 
report. Finally, we are especially grateful to the National Science 
Foundation for its support of the present project and for its fore-
sight in realizing that the information developed will have not 
only immediate value but longer term value as well. 

December 1976 John Jewett 

v 





CONTENTS 

LIST OF TABLES 

INTRODUCTION 1 

CHAPTER 

I. PURPOSES AND PROCEDURES OF THE STUDY 10 

Background and Purpose • • · • . . . . . 10 
Methodology • • • • · . . . . . . 11 
Structure of the Report • • • . . . · . . • . . . 18 

II. ENROLLMENTS IN UNDERGRADUATE MATHEMATICAL SCIENCE COURSES: 
UNIVERSITIES AND FOUR-YEAR COLLEGES 19 

• • • 19 
• • 20 

Summary of Major Results • • • • • • • • • • • • 
General Enrollment Trends in Higher Education 
Mathematical Science Course Enrollment • • • • 
Mathematical Science Courses Taught in Other 

• • • • 25 

Departments • • • • • • • • • • • • 
Bachelors Degrees in Mathematics • • • 

. • • • • • 31 
• •• • • • 34 

:11. MATHEMATICAL SCIENCE FACULTY IN UNIVERSITIES AND 
FOUR-YEAR COLLEGES 37 

Summary of Major Results • • • • • • • • • • • • • • • 37 
General Trends in Higher Education Faculty • • • • 38 
Numbers of Mathematical Science Faculty ••••• 41 
Qualifications of Faculty • . • • • • • • • • •• 44 
Age, Tenure, Sex and Racial Composition ••• 47 
Faculty Utilization • • • • • • • 52 
Faculty Mobility • • • • • • • • • • . • • • • • • . • 59 

IV. MATHEMATICAL SCIENCE STUDENTS, PROGRAMS AND FACILITIES 
IN UNIVERSITIES AND FOUR-YEAR COLLEGES 62 

Summary of Major Results • • • • • • • • • • • • • • • 62 
Mathematical Training and Ability of Undergraduates • 63 
Entrance and Placement Examinations •••• •• • 63 
Course and Program Innovations • • • • • • • • 65 
Use of Computers and Calculators • • • • • • • • • • • 67 

vii 



V. MATHEMATICAL SCIENCE OFFERINGS, ENROLLMENTS, AND 
INSTRUCTIONAL PRACTICES IN TWO-YEAR COLLEGES 70 

Summary of Major Results • • . • • • • • • . . • • 70 
General Information about Two-Year Colleges ••••• 71 
Patterns of Mathematics Enrollments • • • • • • • • • 73 
Availability of Mathematics Courses ••••• 76 
Mathematics Courses Taught outside of Mathematics 

Programs ••• • • • • • • • • • • • • • • 78 
Computer and Hand Calculator Use • • 
Instructional ~echniques • • • • • • 
Admission and Placement of Students 

· . . . . . . . . 80 
· . . . . • . . . 83 . . . •• 85 

Coordination of Transfer Programs with Four-Year 
Institutions . . . . . . . . . . . . . . . . • 86 

ill. MATHEMATICAL SCIENCE FACULTY IN TWO-YEAR COLLEGES 87 

Summary of Major Results • • • • • • • • • • • 87 
General Information on Two-Year College Faculty • • • 88 
Numbers of Mathematical Science Faculty • • • • • 88 
Educational Qualifications of Mathematical Science 

Faculty • • • • • • • • • • • • • • • • • • 91 
Age, Sex and Ethnic Group ••• • • • • • • • • • • • 95 

BIBLIOGRAPHICAL REFERENCES 103 

APPENDICES 105 

A Questionnaire for Four-Year Institutions 105 

B List of Respondents to Four-Year Institution Survey 113 

C Questionnaire for Two-Year Institutions 118 

D List of Respondents to Two-Year Institution Survey 123 

E Course by Course Enrollment Data for Universities 
and Four-Year Colleges 126 

viii 



LIST OF TABLES 

1.1 Sampling and Response in Mathematics Departments · . . 13 
1.2 Sampling and Response Computer Science, Statistics, 

and Other Mathematical Sciences . . . . . . . · . . 14 
1.3 Comparison of Estimated and Actual Degree Credit 

Enrollments in all Institutions . . . . . . . · 16 

2.1 Full-Time Equivalent, Degree-Credit, Undergraduate 
Enrollments in all Higher Education •••..• 21 

2.2 Full-Time Equivalent First Time Undergraduate 
Enrollments for Universities, FOur-Year Colleges, 
and Two-Year Colleges • • • • • •• ••• • 21 

2.3 Probable Majors of Entering Freshmen in all Higher 
Education . . . . . . . . . . . . . . . . . . . . . 22 

2.4 Percent and Number of Freshman Probable Mathematics 
and Statistics Majors in Universities, Four-Year 

2.5 
2.6 
2.7 

2.8 

2.9 

College, and Two-Year Colleges • • . • • • • 
Earned Bachelor's Degrees for Selected Fields ••• 
Full-Time Undergraduate Engineering Enrollments • • 
Undergraduate Mathematical Science Course Enrollments 

in Universities and Four-Year Colleges • • • • • • • 
Total Enrollments in Undergraduate Mathematical Science 

Courses in Universities and Four-Year Colleges • 
Lower Division Mathematics Enrollments in Four-Year 

and Two-Year Institutions • • • . • • • • • • • 
2.10 Mathematical Science Enrollments at Selected Levels 

in Universities, Public and Private Four-Year 
Colleges . . . . . . . . . . . . . . . . . . . . 

2.11 Estimated Enrollments in Mathematical Science Courses 
Taught outside Mathematical Science Departments 

23 
24 
25 

27 

28 

30 

32 

in Universities and Four-Year Colleges • • • • . • • 33 
2.12 Bachelor's Degrees in Mathematical Sciences by 

Special Area in Universities and Four-Year 
Colleges 1974-75 • • • • • • • • • • • • • • • • •• 35 

3.1 Full-Time-Equivalent Enrollments and Faculty for 
all Higher Education • • • • • • • • • • • 0 • • 39 

3.2 Age Distribution of Faculty in Universities and 
Four-Year Colleges in 1973 • • • • • • • • o. • • • 40 

3.4 Number of Hours Per Week of Scheduled Teaching in 
Universities and Four-Year Colleges, 1973 ••• 40 

ix 



3.5 Full-Time and Part-Time Mathematical Science Faculty 
in Universities and Four-Year Colleges • • • • • 41 

3.6 Mathematical Science Enrollments Per FTE Faculty 
in Universities and Four-Year Colleges • • • • • 43 

3.7 Mathematical Science Faculty in Universities • • • 43 
3.8 Numbers of Mathematical Science Teaching Assistants 

in Universities and Four-Year Colleges • • • • • 44 
3.9 Educational Qualifications of Full-Time Mathematical 

Science Faculty in Universities and Four-Year 
Colleges • • • . • • • • • • • • • • • • • • • • • • 45 

3.10 Field of Doctorate for Full-Time Mathematical Science 
Faculty in 1975 for Universities and Four-Year 
Colleges • • • • • • • • • • • • • • • • • • • • •• 45 

3.11 Educational Qualifications of Part-Time Mathematical 
Science Faculty in Universities and Four-Year 
Colleges -- 1975 • • • • • • • • • • • • • • • • • • 47 

3.12 Age Distribution of Full-Time Mathematical Science 
Faculty in Universities and Four-Year Colleges • 48 

3.13 Tenure Status of Mathematical Science Faculty in 
Universities and Four-Year Colleges •••••• 49 

3.14 Age and Tenure Status of Computer Science and 
Statistics Faculties in Universities and 
Four-Year Colleges • • . • • • • • • • • . • • • •• 50 

3.15 Percent and Average Age of Mathematical Science 
Faculty Granted Tenure During 1974-75 in 
Universities and Four-Year Colleges •••• 50 

3.16 Percent of Women in Full-Time Mathematical Science 
and all Full-Time Faculty for Universities and 
Four-Year Colleges • • . • • • . . • • . • • • • •• 51 

3.17 Distribution of Full-Time Mathematical Science 

3.18 

Faculty in Universities and Four-Year Colleges 
by Age and Sex • • • • • • • • • • • • • • • • 

Expected Teaching Load of Full-Time Faculty in 
Mathematics Departments in Universities and 

52 

Four-Year Colleges • • • • • • • • • • • • • • • •• 53 
3.19 Teaching Loads of Full-Time Faculty in Computer 

Science and Statistics Departments • • • • • 54 
3.20 Average Class Size in Selected Mathematical Science 

Courses in Universities and Four-Year Colleges • 55 
3.21 Prevalence of Instructional Methods other than Small 

Sections in University and Four-Year College 
Mathematical Science Departments • • • • • • • • •• 56 

3.22 Lower Division Mathematics Teaching by Teaching 
Assistants in Universities and Four-Year Colleges 57 

x 



3.23 Teaching Loads of Teaching Assistants in 
Universities and Four-Year Colleges •••••••• 58 

3.24 Faculty Research and Publication Expected by 
University and Four-Year College Mathematics 
Departments ••• . • • • • • • • • •• • • •• 59 

3.25 Changes in University and Four-Year College Full-Time 
Mathematical Science Faculty • • • • • • • • • • 60 

4.1 Percent of Universities and Four-Year Colleges 
Requiring Admissions Examinations Including 

4.2 

4.3 

4.4 

4.5 

5.1 
5.2 

5.3 

5.4 

5.5 

5.6 
5.7 

5.8 

5.9 
5.10 

5.11 

Mathematics • • • . • • • • • • • • • • • • 
Percent of Universities and Four-Year Colleges Using 

Placement Examinations in Mathematics • • • • • • • 
Percent of University and Four-Year College Mathematics 

Departments Reporting Innovations in Undergraduate 
Programs •••••• • • • • • • • • • • • • • • • 

Access, Funding, and Use of Computers for Mathematical 
Science Teaching and Research in Universities and 
Four-Year Colleges, 1975 ••••••••••••• 

Percent of Mathematical Science Departments 
Recommending Hand Calculator Use in Some Courses 

Trends in Two-Year College Enrollments • • • • • • • • 
Detailed Enrollments in Mathematical Science Courses 

in Two-Year Colleges •• • • • • • • • • • • • 
Total Enrollments in Mathematical Science Courses 

in Two-Year Colleges, by Level •••• • • • • • • 
Availability of Mathematics in Public Two-Year 

Colleges •••••• • • • • • • . • • • • 
Estimated Enrollments in Mathematics Courses Taught 

outside of Mathematics Programs in Two-Year 
Colleges, all Terms Academic Year 1975-76 • 

Computer Access and Use in Two-Year Colleges • • • • • 
Percent of Mathematics Departments in Two-Year 

Colleges Recommending Hand Calculator Use in 
Some Mathematics Courses • • • • • • • • • • • 

Use of Pocket Calculators in Mathematical Science 
Courses in Public Two-Year Colleges • • • • 

Average Class Size in Public Two-Year Colleges • • • • 
Percent of Responding Two-Year Colleges Using 

Alternative Instruction Techniques 
Placement Examinations in Two-Year College 

Mathematics Departments • • • • • • • • 

xi 

64 

64 

66 

68 

69 

72 

74 

76 

77 

79 
81 

81 

82 
83 

84 

85 



6.1 
6.2 

Two-Year College Faculty, all Fields •• . • • 
Two-Year College Mathematical Science Faculty 

Growth: 1966-1975............ 

89 

90 
6.3 Highest Degrees of Full-Time Public Two-Year College 

Mathematical Science Faculty • • • • • • • • • • •• 92 
6.4 Educational Qualifications of Full-Time Public 

Two-Year College Mathematical Science 
Faculty, 1975 • • • • • • • • • • • • • • • • • •• 92 

6.5 Field of Highest Level of Training of Full-Time 
Public Two-Year College Mathematical Science 
Faculty, 1970-1975 . • • • • • • • • • • • • • • •• 93 

6.6 Highest Degrees Held by Part-Time Mathematical Science 
Faculty in Public Two-Year Colleges •••••••• 94 

6.7 Educational Qualifications of Part-Time Public 

6.8 

Two-Year College Mathematical Science. Faculty, 
1975 . . . . . . . . . . . . . . • . . . • . . 

Field of Highest Level of Training of Part-Time 
Public Two-Year College Mathematics Faculty, 
1970 and 1975 • • • • • • • • • • • • • • • 

94 

95 
6.9 Age Profile of Full-Time Public Two-Year College 

Mathematical Science Faculty, Fall 1975 ••• • •• 96 
6.10 Distribution by Degree and Age for Full-Time Public 

Two-Year College Mathematical Science Faculty, 
Fall 1975 •• . • • • • • • • • • . • • • • • • •• 96 

6.11 Distribution by Age and Sex of Full-Time Public 
Two-Year College Mathematical Science Faculty, 
1975 • • • • • • 97 

6.12 Distribution by Ethnic Group of Full-Time Public 
Two-Year College Mathematical Science Faculty, 

6.13 

6.14 
6.15 

6.16 

6.17 

1975 . • • . . . . . . . • . . . . • . • • . . 
Age Distribution of Ethnic Minorities on Two-Year 

Public College Mathematical Science Faculties, 
1975 • • • • • • • • • • • • • • • • • • • • • 

. . . 

Faculty and Enrollments in Private Two-Year Colleges 
Sources of New Full-Time Mathematics Faculty in 

97 

98 
99 

Two-Year Colleges, 1975-75 • • • • • • • • • • • • • 100 
Full-Time Mathematics Faculty Leaving Two-Year 

Colleges, 1975-76 ••••••••••••••••• 101 
Estimated Memberships of Full-Time Two-Year College 

Mathematics Faculty in Professional Organizations, 
1975-76 • • • • • • • • • • • • • • • • • • • • • • 101 

6.18 Professional Activities of Full-Time Two-Year College 
Mathematics Faculty, 1975-76 •••••••••••• 102 

xii 



1 

INTRODUCTION 

The Survey Committee, in publishing the results of its in-
vestigations, has always felt its fundamental responsibility to 
be the neutral presentation of a factual background for use by 
those in education and government who make decisions about the 
mathematical sciences, the fundamental premise being that inform-
ed decisions are likely to be superior to decisions based merely 
on hearsay or wishful thinking. Beginning with Chapter 1, the 
present volume maintains that posture, attempting to describe 
only what our data ~ without assuming the more interpretive 
role of making subjective assertions about what the data ~. 
In this short introductory chapter, we will try to suggest some-
thing of the significance of our most salient results without, 
however, presuming to offer any recommendations for specific 
actions which the mathematical community should take. 

Anyone engaged in planning regarding mathematical sciences 
in higher education must make assumptions as to the numbers of 
enrollments to be expected in mathematical science courses. One 
of the most suggestive findings of our surveys is the relatively 
constant relationship between college enrollments and enrollments 
in mathematical science courses. If we compute the ratio of the 
number of enrollments in undergraduate mathematical science course~ 
to the number of full-time-equivalent students in four year insti-
tutions, we obtain .32 in 1960, .31 in 1965, .30 in 1970 and .30 
in 1975. For two-year colleges, the corresponding ratios are .37 
for 1966, .38 for 1970, and .36 for 1975. The constancy of this 
ratio over a period which saw profound changes in all aspects of 
education in the mathematical sciences suggests that future mathe-
matical science enrollments may well be more closely tied to gen-
eral college enrollments than is commonly believed. 

The percentage of high school graduates continuing to col-
lege, after rising steadily over a long period of time, has re-
cently ceased to increase and has begun to oscillate gently about 
what may be a new equilibrium value. Therefore, the prime deter-
minant of future mathematical science enrollments, especially in 
four-year institutions, may be the size of the 18-21 year age grou] 
But the 18-21 year age group, which numbered 16.2 million in 1974 
(up 40 percent from ten years earlier), will fall to 15.8 million 
in 1984 and to slightly over 14 million in 1988. These figures 
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represent people who have already been born and do not, therefore, 
involve any prediction of the birth rate. It is perhaps worth 
noting in this connection that a preliminary report from the u. S. 
Office of Education shows that enrollments for the fall of 1976 
(including part-time and non-degree students) increased less than 
one percent over the preceding year. 

The periodic nature of the Conference Board surveys together 
with their consistent methodology makes them particularly suited 
to the observation of trends in the data. The most conspicuous 
trend was not unexpected -- an abrupt halt to the exuberant growth 
of the sixties. The mathematical science faculties in four-year 
institutions remained constant in size fram 1970 to 1975; overall 
mathematical science enrollments for the first term increased only 
eight percent -- from 1,386,000 to 1,497,000. Even in those seg-
ments of the community where growth continued, growth from 1970 to 
1975 was at a slower pace than in preceding years. 

First we single out for special consideration four broad 
trends, not direct corollaries of the above, and all to a certain 
extent unanticipated in 1970. 

1. Changes in student-faculty ratios. From data of our sur-
vey, we can compute the ratio of undergraduate mathematical science 
enrollments to full-time-equivalent faculty. For four-year insti-
tutions this ratio increased from 79 in 1970 to 86 in 1976. In 
two-year colleges the increase was from 104 to 123. This is cor-
roborated by somewhat less solid data about teaching loads reported 
below, and is consistent with data from the National Center for 
Educational Statistics indicating that (for all fields) the ratio 
of full-time-equivalent students to full-time-equivalent faculty 
increased from 14.9 to 16.3 between 1970 and 1975, ending a long 
period of stability of this ratio. 

2. Decline in upper division mathematics enrollments. Our 
data indicate that, after increasing 29 percent from 1965 to 1970, 
enrollments in upper division mathematics fell from 229,000 in 1970 
to 155,000 in 1975, a decline of 32 percent. Among the subjects 
whose 1975 enrollments were less than half of their 1970 enrollments 
were theory of numbers, courses in history, logic and foundations, 
advanced geometry courses, topology, real variables, and complex 
variables. The fact that courses in differential equations, ad-
vanced calculus, and linear and matrix algebra did not fare as badly 
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suggests that the enrollment decline was not primarily due to a 
decrease in enrollments by engineers and scientists. Upper level 
courses enrollments increased by 10,000 in computer science and 
by 7,000 in statistics, but these increases taken together are 
smaller than the 19,000 student decrease in courses in linear and 
matrix algebra. This argues against the decrease in upper mathe-
matics courses being attributable primarily to a shift of interest 
from mathematics to other areas within the mathematical sciences. 

We can only conclude that the enrollment decline is due to 
a drastic decrease in the number of students majoring in mathe-
matics (including prospective high school teachers). This con-
clusion is confirmed by U.SoO.E. data showing that the number of 
bachelor's degrees granted in mathematics and statistics fell from 
25,000 in 1970-71 to 20,000 in 1975-76. That worse may be in 
store is suggested by the American Council of Education survey of 
entering freshmen which shows that the number of entering fresh-
men who consider themselves probable majors in mathematics and 
statistics fell from 52,000 in 1970 to 19,000 in 1975. 

What is described above refers only to the fairly recent 
past and to the immediate future. It may well be that mathemat-
ics will follow the physical science which have experienced a 
period of stability following an earlier period of dec1ineo It 
can be argued, probably with some justification, that the decline 
in mathematics majors has been caused in large measure by stu-
dents' (false) perceptions of declining job opportunities for 
bachelor's level graduates. If this is true, a natural correc-
tion can be expected, as has actually happened in engineering. 

3. Declines in graduate programs. Since this subject is 
not within the, scope of our survey, we can present no new data. 
However, we can observe that data from the American Mathematical 
Society [S,T] have shown a slight decline in number of PhQD.'s 
granted in the mathematical sciences and a substantial decline 
for pure mathematics both in numbers of Ph.D.'s and in graduate 
enrollments. These trends can be expected to continue during the 
next five years and may well lead to a precarious balance between 
decreased supply and decreased demand for new Ph.D.'s for a short 
period about 1980. There may be some hope that changes being dis-
cussed in graduate education leading to broader relevance of doc-
toral programs and to greater emphasis on the master's degree 
might serve to extend this equilibrium somewhat beyond 1980. 
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Unfortunately, our lack of detailed quantitative knowledge about 
graduate education in the mathematical science precludes any more 
detailed analysis. 

4. Growth of the Mathematical Sciences in Two-Year Colleges. 
Over the last five years, not only the rate of growth but also the 
total amount of growth in two-year colleges has exceeded that in 
the four-year segment. Mathematical science enrollments increased 
by 290,000 in two-year colleges compared to an increase of only 
111,000 in four-year institutions. Since the four-year mathemati-
cal science faculty did not increase in size from 1970 to 1975, 
the increase of approximately 1,500 full-time-equivalent faculty 
members in two-year institutions represented the only growth in 
the system except for a significant increase in computer scienc~ 
faculty. Moreover, the data from the present survey show that 
at least for the mathematical sciences the two-year colleges have 
become comparable in size to four-year institutions. In 1975 
there were 874,000 course enrollments in undergraduate mathematical 
science courses in two-year colleges compared to 1,497,000 in four-
year institutions. In mathematics courses at the level of calculus 
and below, there were approximately 830,000 course enrollments in 
two-year colleges compared to 1,090,000 in four-year institutions. 
In terms of full-time-equivalent faculty slightly over 7,000 were 
in two-year institutions and 18,000 in four-year institutions. 

In addition to these four trends, it seems worthwhile to 
mention our results on faculty age distributions and on tenure 
and faculty mobility prior to discussing some of the trends that 
were mainly confined to certain types of institutions. The age 
distributions of mathematical science faculty in four-year insti-
tutions give some clue as to the number of vacancies to be created 
by deaths and retirements. We estimate that only five percent of 
the mathematical science faculty are 60 or over, another five per-
cent are between 55 and 59, and eight percent between 50 and 54. 
This indicates that in the critical period between 1980 and 1985, 
the number of retirements from the faculty of four-year institu-
tions will be less than 200 per year with under 300 retirements 
per year to be expected from 1985 to 1990. During the eighties, 
few if any additional new positions can be expected to be added 
as a result of enrollment increases. 

The median age of mathematical science faculty in four-year 
institutions was approximately 39 years with 54 percent of the 



5 

faculty under 40. It is perhaps surprising that the age distribu-
tion for faculty members in statistics departments, which have 
been growing more rapidly, is virtually identical to that for all 
mathematical science faculty. The computer science faculty is not 
much younger, its lower median age of 37 occurring primarily be-
cause the age distribution is somewhat truncated above, with only 
three percent of faculty being 55 or over. It is also surprising 
that the junior college faculty is slightly older than the fac-
ulty in four-year institutions. Our data indicate that the per-
centage of four-year faculty with tenure has risen to 72 percent 
with five percent of the total 1975 faculty having been granted 
tenure in the preceding year, at an average age of 35. This cor-
responds roughly to every sixth non-tenured faculty member being 
granted tenure, which suggests fairly rapid change in the direc-
tion of an almost completely tenured faculty. In this connection, 
it is interesting to no~e that 71 percent of the 3,364 non-doc-
torates on four-year college faculties have tenure, a percentage 
essentially equal to that of doctorate faculty. This means that 
the replacement of non-doctorate faculty by doctorate holders, a 
process that provided over 500 jobs a year for young Ph.D.'s be-
tween 1970 and 1975, cannot be expected to continue at anything 
like the former rate since there now appear to be fewer than 1,000 
non-tenured non-doctorate faculty members left in four-year insti-
tutions. 

Our data on faculty mobility in four-year institutions for 
the single year 1975 confirm a death and retirement rate of approx-
imately one percent. Of those who left for other reasons during 
this year, about two-thirds or 540 went to positions in other four-
year institutions. This represents an internal mobility rate of 
only three percent, which is surprisingly low. Approximately 200 
left for non-academic positions. The sources of new faculty were 
preponderantly the traditional ones of graduate schools and other 
colieges and universities. Perhaps the most interesting results 
of our mobility data involve the small magnitude of some other 
flows. From our data we can conclude that the number of doctorate 
faculty who left four-year colleges and universities for two-year 
colleges in 1975 is almost certainly smaller than 100 and probably 
less than 50; the flow in the opposite direction appears to be even 
smaller. In contrast to 1970, we could find very little evidence 
of faculty members returning to graduate study. 

We now turn our attention to trends characteristic only of 
particular types of institutions or particular types of departments, 
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and consider in turn universities, public four-year colleges, pri-
vate four-year colleges, and two-year colleges. 

Universities. Declining upper division mathematics enroll-
ments were most pronounced in universities, where such enrollments 
declined 41 percent (from 114,000 to 67,000) between 1970 and 1975. 
This more than offset modest increases in calculus and precalculus 
courses so that the total undergraduate mathematics enrollments in 
universities actually declined by about four percent. Our data 
indicate that the full-time mathematics faculty in universities 
declined from about 6,200 to about 5,400. There were also declines 
in part-time faculty and in numbers of graduate assistants. This 
decrease in faculty size must imply a gradually aging and presum-
ably less innovative faculty as well as a dearth of tenure oppor-
tunities for younger scholars. The faculty appeared to have slight-
ly higher teaching loads: expected teaching loads of -six hours or 
less were reported by only 26 percent of responding departments in 
1975 as compared to 48 percent in 1970. The most typical teaching 
load seems to have crept upwards from six hours to seven or eight 
hours. 

As commonly conceived, the distinguishing characteristic of 
a university among the totality of educational institutions is its 
concern for expanding the frontiers of knowledge and for transmit-
ting specialized knowledge at an advanced level. If graduate pro-
grams in mathematics are contracting, advanced course enrollments 
declining, and teaching loads increasing, then university mathe-
matics departments must to a certain extent be losing their spe-
cial character. 

University statistics and computer science departments showed 
more vigorous growth. The faculty of computer science departments 
increased by 299 full-time professors from 688 to 987, while part-
time faculty decreased from 300 to 133. It seems reasonable to 
assume that many of the part-time faculty who were in effect re-
placed by full-time professors held joint appointments with other 
departments. Curiously enough, our data indicate that enrollments 
in elementary computer science courses l taught by university math-
ematical science departments showed little if any increase from 
1970 to 1975, although advanced undergraduate courses in computer 
science increased from 15,000 course enrollments in 1970 to 25,000 

lSpecifica11y, courses 51, 52 and 53 of Appendix E. 
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in 1975. Although enrollment in undergraduate statistics courses 
increased from 49,000 in 1970 to 67,000 in 1~75, the faculty of 
university statistics departments appears ~o have remained essen-
tially constant in size. 

Public Colleqes. Between 1970 and 1975, a dramatic change 
has occurred in the formal qualifications of mathematical sci-
ence faculty in public four-year colleges. The number of fu11-
time faculty with doctorates increased from 2,866 to 4,536 while 
the number of faculty without doctorates decreased from 3,114 to 
1,609. Thus in the five year period, the percentage of doctorate 
holding faculty increased from 47 percent to 74 percent. Expecta-
tions of research have also increased; the percentage of depart-
ments stating some expectation of research increased from 38 per-
cent in 1970 to 64 percent in 1975. Moreover, among those willing 
to state an expected rate of publication, the average expected 
rate increased from two papers every five years to four. 

While faculty qualifications and research expectations in 
public colleges have been becoming more like those in universities, 
other aspects have been moving in the opposite direction. The 
number of mathematical science enrollments per full-time-equiva-
lent faculty member increased from 78 in 1970 to 87 in 1975; the 
percentage of departments reporting expected teaching loads of 12 
hours or more increased from 53 percent in 1970 to 78 percent in 
1975. Moreover, as we indicate below, this increased load has 
become increasingly composed of courses of a lower, even remedial, 
level and courses whose orientation is determined more by student 
needs and demands than by mathematical structure. Increases in 
computer science and statistics enrollments were more striking in 
public colleges than in universities or in private colleges. Com-
puter science enrollments in public colleges increased from 17,000 
in 1970 to 31,000 in 1975 and statistics enrollments more than dou-
bled from 22,000 to 45,000. The bulk of these increases was in 
introductory courses. The decline in upper division mathematics 
courses was 23 percent, not as sharp a decrease as in universities. 

The most interesting curricular trends in public four-year 
colleges, as reflected by enrollments, could be observed in courses 
below the level of calculus. Courses in intermediate algebra and 
courses below this level can be thought of, at least for the mo-
ment, as "remedial courses". Enrollment in such courses in public 
colleges increased from 68,000 in 1970 to 97,000 in 1975 or 43 
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percent, this increase lending support to the frequently expressed 
opinion that the mathematical preparation of freshmen has been 
declining. Courses in college algebra, trigonometry and combina-
tions of these subjects (such as elementary functions) can simi-
larly be lumped together as "precalculus courses". In public col-
leges enrollments in these courses declined by 39 percent from 
126,000 in 1970 to only 77,000 in 1975. Finally one can define 
a category of "elementary service courses" comprised of courses 
oriented more or less to major interests of the students in fields 
other than mathematics. Among such courses we include mathematics 
for liberal arts, finite mathematics, mathematics of finance, busi-
ness mathematics, and mathematics for elementary school teachers. 
Enrollments in such courses increased by 55 percent from 94,000 
to 146,000. Put another way, the percentage of all undergraduate 
enrollments which were in precalculus courses decreased from 26 
percent to 14 percent between 1970 and 1975 while the percentage 
in remedial courses increased fzom 14 percent 17 percent and the 
percentage in elementary service courses went up from 19 percent 
to 26 percent. 

It is interesting and important that none of these three 
large scale trends was evident either in universities or in pri-
vate colleges. It is difficult to tell whether the public colleges 
were. acted on by forces which did not affect either universities 
or private colleges or whe~her they were more responsive to forces 
which acted more universally. 

Private Colleqes. The percentage of private four-year col-
lege faculty who held doctorates increased from 42 percent in 1970 
to 69 percent in 1975. Otherwise, the private colleges showed 
fewer signs of change than did other types of institutions. A 
modest increase in faculty size almost covered a modest enrollment 
increase. Teaching loads, typically 12 hours although smaller at 
most prestigious colleges, did not appear to rise. Declines in 
upper class mathematics enrollments (24 percent) were not as great 
as in universities, and increases in computer science and statis-
tics enrollments, although larger than in universities, were not 
as great as in public colleges. 

Two-Year Colleqes. We have already identified the continued 
growth of the mathematical sciences in two-year colleges as one of 
four particularly noteworthy trends. It remains to trace the char-
acteristics of that growth. The data presented in Chapter 5 show 
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that from 1970 to 1975 part-time enrollment grew much faster than 
full-time enrollment. It is also known that occupational and 
technical programs experienced especially rapid growth as com-
pared with programs which parallel those offered in four-year 
institutions. These trends are reflected in the data we have 
collected concerning mathematical science faculty as well as 
mathematical science enrollments. The full-time mathematical 
science faculty in two-year colleges increased 22 percent from 
4,879 in 1970 to 5,944 in 1975 while the part-time faculty in-
creased 54 percent from 2,213 to 3,411. The formal qualifica-
tions of full-time faculty improved. It now appears that approx-
imately 11 percent of full-time faculty hold doctorates, about 
half of these being in mathematics education. The qualifications 
of part-time faculty declined, probably as a result of the neces-
sity of hiring 54 percent more part-time faculty from a pool that 
had not greatly enlarged. 

Mathematical science enrollments in two-year colleges in-
creased by 50 percent to 874,000 between 1970 and 1975. The 
pattern of this growth is interesting in its overall resemblance 
to the change in lower division enrollments already observed in 
public four-year colleges. Remedial courses increased from 33 
to 40 percent of all mathematical science enrollments~ precal-
culus courses went from 21 percent to 17 percent~ while elemen-
tary service courses levelled off at around 30 percent of the 
total load. Enrollments in statistics courses went up signifi-
cantly from 16,000 to 27,000 from 1970 to 1975. However, com-
puter science enrollments declined from 13,000 to 10,000. This 
indicated decline is mysterious in view of the substantial in-
crease in the availability of computers and the general increase 
in enrollments in elementary computer science courses in four-
year colleges during the same period. What is perhaps more note-
worthy is that statistics courses account for only three percent 
and computer science courses only about one percent of the total 
junior college mathematical science enrollments. Since explana-
tions of these phenomena in terms of offerings by non-mathemati-
cal science departments, lack of faculty expertise or the nature 
of two-year college students are not convincing, it is reasonable 
to surmise that the next five years may see tremendous growth in 
these areas in two-year colleges. 
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