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PREFACE

At fi ve-year intervals, begi nni ng in 1965, the Conference Board of the
Mathematical Sciences (CBMS) has, with the financial support of The Ford
Foundation in 1965 and later the National Science Foundation, conducted
surveys of undergraduate programs in the mathemati cal and computer
sciences as found in universities, four-year colleges, and two-year
colleges.
The surveys have obtained much information on undergraduate
course enrollments, faculty, and teaching patterns in mathematical and
computer science departments. The basic purpose of these surveys has been
to provi de i nformati on useful for dechi on-maki ng in mathematical and
computer sci ence departments, professi onal organi zati ons, and government
agenci es.
The surveys have refl ected the interests of the members of
CBMS* and have drawn heavily on the expertise and experience of prominent
i ndi vi dual s from the various areas of the mathematical and computer
sciences represented by these organizations.
All five CBMS surveys have addressed two basic questions:
1.

What are the national undergraduate course enrollments in mathematics,
statistics, and computer science, how are those enrollments
distributed among various types of institutions of higher education,
and how do the enrollment patterns change over time?

2.

What are the numbers, qualifications, personal characteristics, and
teaching responsibilities of faculty in the mathematical and computer
sciences, and how do these variables change over time? .

*

CBMS members are listed on the facing page and on the back cover.
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In addition to establishing trend data on these basic questions, the
present survey has initiated four special new thrusts deemed to be of
importance in the mid-80's:
1. Much more detailed identification of faculty, course, and student
phenomena in computer science.
2.

Identification of faculty who are teaching computer science while they
are members of mathematical science departments. This is especially
important when exami ni ng questi ons rel ated to organi zati on of
mathematical science departments and deployment of mathematical
sci ence facul ty.

3.

More detailed information on remediation.

4.

Identification of various issues judged to be important by
departments.

Questionnaire design and overall advice and guidance for the present
Survey of Undergraduate Mathematical and Computer Science were provided by
the CBMS Survey Committee. The members of that Committee are as follows:

Donald J. Albers, Menlo College, Chairman
Richard D. Anderson, Louisiana State University, Executive Director
Kim B. Bruce, Williams College
William G. Bulgren, University of Kansas
Wendell H. Fleming, Brown University
Barbara Gale, Prince George's Community College
Don O. Loftsgaarden, University of Montana, Data Analyst
Donald Rung, Pennsylvania State University
Joseph Waksberg, WESTAT Research Corporation
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We very much appreciate the help of Robert Aiken, Chair of the Education
Board of the Association for Computing Machinery, in identifying computer
scientists Kim Bruce and William Bulgren to serve on the Survey Committee
and in reviewing a draft of the report.
The work of survey sample design, data analysis and report writing has
been shared by three people. Data analysis and design of the sampling and
estimation procedures was chiefly the work of Professor Don O.
Loftsgaarden, who also was a member of the 1980 CBMS survey project. In
the early stages of sample design, Professor Loftsgaarden was assisted by
Joseph Waksberg, an internationally known figure in this area of
statistics.
The wri ti ng of the present report has been primari ly the work of the
undersigned. For several years in the 1970's Professor Anderson directed
survey programs of the American Mathematical Society. Professor Albers,
Chai rman of the present Survey, 1argely authored the chapters on
mathematical and computer sciences in two-year colleges in the 1975 and
1980 reports, as well as in the present one. In addition to designing the
questionnaires for the present survey, the members of the Survey Committee
reviewed the draft of the report making many helpful comments.
CBMS and its Survey Commi ttee are indebted to Maureen Call anan of the
Mathematical Association of America and to the other MAA staff members who
administered and supported this project. Special thanks and appreciation
for grant support are due the Nati onal Sci ence Foundati on, . whi ch al so
supported CBMS's 1970, 1975, and 1980 surveys.
Our special
manuscript.

thanks to Cherie C. Wilks for preparation of the final

uonald J. Albers
Chairman, Survey Committee

Richard D. Anderson
Executive Director of the Survey

- v -

TABLE OF CONTENTS
PAGE NO.

SUBJECT
INTRODUCTION

1

SUMMARY HIGHLIGHTS • .

6

CHAPTER ONE - UNDERGRADUATE STUDENTS

12

Highlights

12

Trends in Undergraduate Education

13

Probable Majors of Entering Freshmen in
Higher Education • . . . . • • . .

15

Total Mathematical &Computer Science Enrollments Since 1970 .

16

Undergraduate Mathematics Enrollments Over Time

17

Undergraduate Enrollments in the Mathematical
&Computer Sciences for 1980 &1985 • . . .

21

Availability of Selected Upper Level Mathematical
Courses in Universities &Four-Year Colleges in 1985.

24

Average Section Size at Various Course Levels •• • • • •

25

Bachelors Degrees in the Mathematical &Computer Sciences.

26

The Distribution of Bachelor Degrees Granted
in 1984-85 Among Various Types of Departments .

28

Statistics as an Undergraduate Subject.

31

Remedial Mathematics . . • . . . • . •

34

CHAPTER TWO - FOUR-YEAR COLLEGE AND UNIVERSITY FACULTY
CHARACTERISTICS • . • • •

........

37

38

Faculty in Higher Education

39

Faculty Size Trends in the Mathematical
&Computer Sciences . . . • • . . •

40

Enrollments Per FTE Faculty Member by Category of
Institution . • • • • • .
. •...••

44

- vii -

TABLE OF CONTENTS (Continued)
PAGE NO.

SUBJECT
Teaching Loads

45

Teaching By Various Groups of Faculty

49

Doctorates Among FUll-time Mathematical & Computer
Science Faculty . . • . . . . • • • .

51

Tenure and Doctoral Status of the Faculty . . • .

52

Age and Sex Distribution of Full-time Faculty.

55

Minorities . . . . . . • • .

58

Women on the Faculty in 1985

59

Doctorate-Holding Faculty

59

Statistics Faculty . . . . .

61

Faculty Mobility in the Mathematical Sciences •.

62

New Job Openings for 1985-86 . . . .

64

CHAPTER THREE - ADMINISTRATIVE ISSUES AND DEPARTMENTAL
PHENOMENA . • • . • .

65

Highlights.

65

Administrative Structures ..

66

Instructional Formats • . •

67

Computer Use in Instruction.

69

Graduate Teaching Assistants •.

70

What Do Graduate Teaching Assistants Study?

.........

75

Departmental Concerns. . .

76

Importance of Professional Activities ..

77

Problems of the Mid-80's .

78

- viii -

TABLE OF CONTENTS (Continued)
SUBJECT

PAGE NO.

CHAPTER FOUR - COMPUTER SCIENCE IN FOUR-YEAR COLLEGES
& UNIVERSITIES • . • . . . . . • .

81

Highlights in 1985. • • . . • • • . . . . • • • •

81

Numbers of Separate Computer Science Deparbnents.

83

. Computer Science Faculty in Fall 1985 . . . • . •

84

Fields of Highest Degree for Computer Science Faculty.

86

Doctorate-Holding Computer Science Faculty . • .

88

Sources of Part-time Computer Science Faculty.

90

The Broader Competence of Computer Science Faculty ••

91

Faculty Mobility . . . • . . . • • . • • • . . •

92

Where and By Whom is Computer Science Taught?

94

Other Units Teaching Undergraduate Computer Science
Courses. • . . • • . . . • • . .

95

Computer Science Course Enrollments .

96

Computer Science Students . . . . • . .

97

Mathematics & Statistics Courses Taken by Computer
Science Majors • . • • . . . • .

98

Types of Computer Science Degrees • . . .

101

Student Use of Micro or Minis/Mainframes •.

102

Control of Work Stations . . . • . . • .

102

Student Enrollments Per Work Station.

103

Departmental Concerns in Computer Science Departments .

104

Problems of the Mid-80's • • • • • . . • • • . • • . • •

106

- ix -

TABLE OF CONTENTS (Continued)
SUBJECT

PAGE NO.

CHAPTER FIVE - MATHEMATICAL SCIENCE OFFERINGS, ENROLLMENTS, &
INSTRUCTIONAL PRACTICES IN TWO-YEAR COLLEGES •

...........

Highlights.
An Overview of Two-Year Colleges:

Is the Boom Over?

110
110
112

Trends in Overall Two-Year College Enrollments, 1966-1985 •

114

Full-time Versus Part-time Enrollments in Two-Year
Colleges, 1966-1985 • • • . • • . • • • • • • • •

115

Growth of Associate Degrees in Occupational Programs
in Two-Year Colleges, 1970-1985 • • • • • • • . .

116

Trends in Two-Year College Mathematics Enrollments.

116

Remedial Courses • • • • • • • . • • • • • • • • • •

117

Enrollments Trends in Mathematical Science Course
Groups, 1966-1985 • • • • . • • . • • . • • •

117

Fifteen Year Trends in Availability of Mathematics
Courses, 1970-1985 • . • . . • • . • . • • • •

121

Mathematics Courses Taught Outside of Mathematics
Programs . . . . . . . . . . . . . . . . . .

123

Divisions Other Than Mathematics That Taught Mathematics
Courses, Fall Term 1985-1986 • • • • • •
•• • •

125

Computers &Calculators in Two-Year Colleges. • • • • • .

126

Instructional Formats for Two-Year College Mathematics. • .

126

Use &Staffing of Mathematics Laboratories in
Two-Year Colleges • • • • . . . • . • . • .

........

128

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

........

128

- x-

TABLE OF CONTENTS (Continued)
SUBJECT

PAGE NO.

CHAPTER SIX - MATHEMATICAL SCIENCE FACULTY IN TWO-YEAR
COLLEGES.

130
130

Highlights.
Number &Educational Qualifications of Two-Year College
Faculty. . . . . . . . . . . . . . . . . . . . . .

131

Trends in Numbers of Full- &Part-time Mathematics Faculty.

133

Trends in Doctorates Among Full-time Mathernati cs Facul ty. .

134

Highest Academic Degrees of Full-time Mathematics Faculty.

135

Age, Sex, & Ethnic Composition of Two-Year College
Mathematics Faculty . . • . . . . • • . • . • .

136

......

Trends in Age Distribution of Full-time Mathematics
Faculty, 1975-1985 . . . • • . . . . . • . . •

137

Age Distribution of Full-time Mathematics Faculty
by Sex, 1985 . . • • • • • • • . . • . . . .

138

Ethnic Groups Among Full-time Mathematics Faculty, 1985

138

Part-time Mathematics Science Faculty in Two-Year Colleges.

140

Highest Academic Degrees of Part-time Mathematics
Faculty, 1985. • . . . • • • . • . • • . • • • • • . . ••

140

Sources of New Full-time Mathematics Faculty in
Two-Year Colleges, 1985 • • . • • . • • • •

142

Full-time Mathematics Faculty Leaving Two-Year
Colleges, 1985 • • . • . • . . • • • • . •

143

The Teaching Environments of Mathematics Facul~ in
Two-Year Colleges. • . • • • . • . • • • • • .

144

Trends in Student Loads for Two-Year College Mathematics

Facul ty. . . . . . . . . . . . . . . . . . . . . . . .

144

Professional Activities of FUll-time Mathematics Faculty. .

146

Administration of Mathematics Programs in Two-Year Colleges..

146

- xi -

TABLE OF APPENDICES
APPENDIX A - SAMPLING &ESTIMATION PROCEDURES
APPENDIX B - FOUR-YEAR COLLEGE &UNIVERSITY QUESTIONNAIRE
&QUESTIONNAIRE ON REMEDIATION
APPENDIX C - TWO-YEAR COLLEGE QUESTIONNAIRE
&QUESTIONNAIRE ON REMEDIATION
APPENDIX D - SPECIAL QUESTIONNAIRE ON COMPUTER SCIENCE
APPENDIX E - COURSE BY COURSE ENROLLMENTS IN UNIVERSITIES
&FOUR-YEAR COLLEGES
APPENDIX F - LIST OF RESPONDENTS TO SURVEY

- xii -

LIST OF TABLES &GRAPHS
PAGE NO.
CHAPTER ONE
Graph I-A - Undergraduate Enrollments in Higher
Education Since 1970 • • . . • •

14

Table 1-1 - Percentages of Entering Freshmen
Planning Majors in Selected Disciplines.

16

Graph I-B - Total Mathematical &Computer Science
Enrollments in Higher Education. • • . . . ••

17

Table 1-2 - Enrollments in Various Levels of
Mathematics Courses • • . . • • .

18

Table 1-3 - Percentages of Enrollments in Various
Levels of Mathematics . • • • .

19

Table 1-4 - Combined Mathematics &Statistics
Enrollments by Level . . • • •

20

Table 1-5 - Enrollments Over Time in Some Specific
Mathematics Courses. . • . . . • • •

21

Table 1-6A - 1980 &1985 Mathematics, Statistics
&Computer Science Enrollments By
Levels in Universities &Public &
Private Four-Year Colleges .•••

22

Table 1-6B - Total 1980 &1985 Undergraduate
Enrollments in Mathematics, Statistics
&Computer Science • . • • • • . • . .

23

Percentage of Institutions Offering
Selected Courses in 1984-85 or 1985-86

24

Table 1-7 -

Table 1-8 - Numbers of Bachelor Degrees . • • • •

27

Table 1-9 - Numbers of Bachelor Degrees By Type
of Department, July 1984-June 1985

29

Table 1-10 - 1984-85 Bachelors Degrees From
Mathematics Departments By Category of
School for Various Degree Types ••••

30

- xiii -

LIST OF TABLES &GRAPHS
PAGE NO.
CHAPTER ONE (Continued)
Table 1-11 - Undergraduate Enrollments In Statistics
Over Time. • . • • . . . • . • •

....

Table 1-12 - 1985 Statistics Course Enrollments
By Category of Institution • . .

31
32

Table 1-13 - Number of Statistics Undergraduate Degrees
Over Time. . . . . . . . . . . . . . • .

33

Table 1-14 - Enrollments Over Time in Remedial Courses
By Category of Institutions • . . . . . •

34

CHAPTER TWO
Table 2-1

- Full- &Part-time Faculty &FTEls in
Higher Education . • . • • • • • • •

Table 2-2

- Full- &Part-time FTE Faculty in the
Mathematical &Computer Sciences in
Higher Education . . . • . • . • • • .

40

Table 2-3

- Departmental Faculty Sizes in Four-Year
Colleges &Universities . . . . . . . . .

41

Table 2-4

- Mathematics, Statistics &Computer Science
Departmental Faculty Sizes in Four-Year
Colleges &Universities •.•••

42

Table 2-5

- FTE Faculty &Course Enrollments . • . .

43

Graph 2-A

- Course Enrollments Per FTE Total
Mathematics &Computer Science Faculty

44

- Expected or Typical Credit-Hour Teaching
Loads in Mathematics Departments
(Professorial FUll-time Faculty) ••.

46

- Expected or Typical Credit-Hour Teaching
Loads in Statistics &Computer Science
Departments (Professorial Full-time Faculty).

47

Table 2-8

- Expected or Typical Credit-Hour Teaching
Loads (Non-Professorial Full-time Faculty)

48

Table 2-9

- Mathematics Department Sections Taught By
Full- & Part-time Facul ty • . • • • • • •

49

Table 2-6
Table 2-7

- xiv -

.....

39

LIST OF TABLES &GRAPHS
PAGE NO.
CHAPTER TWO (Continued)
Table 2-10 - Computer Science &Statistics Department
Sections Taught By Full- &Part-time
Facul ty. . . . . . . . . . . . . . . .

Table 2-11 - Average Number of Sections Taught By a
Part-time Faculty Member • • • • . •
Graph 2-B

- Percentages of fUll-time Mathematical
&Computer Sciences Faculty Holding
Doctorates . . • . . . . . • . • • .

50
51

52

Table 2-12 - Tenure &Doctorate Status of Total
Mathematical &Computer Science Full-time
Faculty for Fall 1975, 1980 & 1985 •

53

Table 2-13 - Tenure &Doctorate-Holding Percentages
Among Full-time Faculty in 1985. • •

55

Table 2-14 - Age Distribution of Full-time Faculty in the
Mathematical and Computer Sciences • • • .

56

Table 2-15 - Age Distribution of Mathematical Science
&Computer Science Departmental Faculties.

57

Table 2-16 - Minorities in the Full-time Mathematical
&Computer Sciences Departmental Faculties

58

Table 2-17 - Percentage of Full-time 1985 Departmental
Faculty Who Are Female. . • • • • • . .

59

Table 2-18 - Age Patterns of Doctoral Faculty (Survey)
&Academic Scientists (NSF). • • • •

60

Table 2-19 - Employment of Statisticians in Various
Types of Departments • . • . •

61

Table 2-20 - Full-time Mathematical Sciences
Departmental Faculty Mobility
1984-85 to 1985-86 • • • . • .

63

Table 2-21 - New Job Openings for 1985-86, Percentages
of Openings Filled in Various Ways • . .

64

- xv -

LIST OF TABLES & GRAPHS
PAGE NO.
CHAPTER THREE
Table 3-1

- 1980-1985 Administrative Changes Affecting
Mathematical or Computer Science
Departments. . . . . • • • . . • . • • •

66

- Percentage of Student Taught in Various
Formats in Five Standard Introductory
Courses. . • • . . . . • • . • • . . . .

68

- Required Computer Use in Mathematics &
Statistics Courses as Percentage of All
Sections Taught in Selected Subjects ..

70

Table 3-4

- Principal Teaching Functions of Graduate
Teaching Assistants, 1985 (Percentages).

72

Table 3-5

- Number of Teaching Assistants for 1980
& Graduate Teaching Assistants for 1985
By Principle Teaching Function •.•

73

Table 3-6

- Departments in Which Graduate Teaching
Assistants Study, 1985 . • • • • . •

75

Table 3-7

- Importance of Professional Activities
in Advancement &/or Salary Decisions

77

Table 3-2

Table 3-3

Table 3-8A - Major Problems

79

Table 3-8B - Student Issues.

79

Table 3-8C - Other Faculty Issues

80

Table 3-80 - Other Support Issues

80

CHAPTER FOUR
Table 4-1

- Numbers of Separate Computer Science
Departments. • . . • • • • • . . •

83

Table 4-2A - Full-time Total Computer Science Faculty.

85

Table 4-2B - Part-time Total Computer Science Faculty

85

Table 4-3A - Full-time Total Computer Science Faculty
By Field of Highest Degree . . . . . .

86

Table 4-3B - Part-time Total Computer Science Faculty
By Field of Highest Degree . . . . . .

87

- xvi -

LIST OF TABLES &GRAPHS
PAGE NO.
CHAPTER FOUR (Continued)
Table 4-4A - Doctorates on Full-time Total Computer
Science Faculty . . . . • • . • • . •

88

Table 4-4B - Doctorates on Part-time Total Computer
Science Faculty • • • • . • . • . • .

89

Table 4-5

- Sources of Regular Employment of Part-time
Total Computer Science Faculty. . • . • .

90

Table 4-6A - Percentages of Full-time Total Computer
Science Faculty Teaching Only Lower Level
Or Specialty Courses. . . • . . • . • • .

91

Table 4-6B - Percentages of Part-time Total Computer
Science Faculty Teaching Only Lower Level
Or Specialty Courses. • . • . . . . . . .

91

Table 4-7

- Mobility of the Full-time Computer Science
Departmental Faculty, 1984-85 to 1985-86

93

Table 4-8

- Percentage of Sections of Computer Science
Taught (By Full- &Part-time Faculties).

94

Table 4-9

- Other Units Teaching Some Undergraduate
Computer Science Courses ••.•

95

Table 4-10 - Trends in Computer Science Course
Enrollments By Level . • • . • •

96

Table 4-11 - 1984-85 Computer Science Undergraduate
Degrees By Category of Institution
&Department • . . . • • . • • . . • •

98

Table 4-12 - Number of Semester or Quarter Courses in
Mathematics or Statistics Normally
Taken by Computer Science Majors •.•

99

Table 4-13 - Percentages of Institutions Requiring
the Given Mathematics or Statistics
Course for Computer Science Majors ••

100

Table 4-14 - Percentages of Schools Which Offer
Computer Science Having Various Types
of Degree Programs • • • . • • • • . •

101

- xvii -

LIST OF TABLES & GRAPHS
PAGE NO.
CHAPTER FOUR (Continued)
Table 4-15 - Use of Types of Computers in Computer
Science Progra~ning Projects . . . .

102

Table 4-16 - Percentage of Teaching Deparbnents Having
Control of Student Work Stations . . . . .

103

Table 4-17 - Enrolled & Active Computer Science Students
Per Work Station . • . . . . . . . . • • •

103

Table 4-18 -

Importance of Professional Activities in
Faculty Advancement &/or Salary Decisions.

105

Table 4-19A - Major Problems.

107

Table 4-19B - Student Issues.

107

Table 4-19C - Other Faculty Issues.

108

Table 4-190 - Other Support Issues

108

CHAPTER FIVE
Graph 5-A

- Trends in Overall Two-Year College
Enrollments, 1966-1985 . . • . •

114

- Overall FUll-time Versus Part-time
Enrollments in Two-Year Colleges

115

Table 5-1

- Associate Degrees in Two-Year College Programs.

116

Graph 5-C

- Mathematics Course Enrollments Over Time.

118

Table 5-2

- Detailed Fall Enrollments in Mathematical
Sciences in Two-Year Colleges, 1966-1985

119

Graph 5-0

- Fall Enrollments in Selected Types of
Mathematical Science Courses in Two-Year
Colleges, By Level . . . . . . • . . . . .

120

- Availability of Mathematical Science Courses
in Two-Year Colleges, Fifteen-Year Trends
1970-1985 . . . . • . . . . . . • • • . • .

122

- Estimated Enrollments in Mathematics Courses
Taught Outside of Mathematics Programs in
TYC's, Fall 1985. . . . . . . . . . . . . .

124

Graph 5-B

Table 5-3

Table 5-4

- xviii -

LIST OF TABLES &GRAPHS
PAGE NO.
CHAPTER FIVE (Continued)
Table 5-5

- Course Enrollments in Other Divisions .•

125

Tabl e 5-6

-

127

Table 5-7

- Sources of Personnel For Mathematics
Laboratories . . . . . . • . • . .

128

- Numbers of Full-time Equivalent (FTE) Tye
Faculty, All Fields • . . . . . . • .

132

Graph 6-B

- Full- &Part-time Mathematics Faculty
Distribution Over Time . . • • . . . .

133

Graph 6-C

- Percentage of Doctorates Among Full-time
Mathematics Faculty. . . . . . • . • • .

134

Table 6-1

- Tye Full-time Mathematics Faculty by Field
&Level of Highest Degree. . . . . . . .

135

Table 6-2

- Degree Status of Full-time TYC Mathematics
Faculty, 1970-1985 . • • . . • . . • . •

136

Table 6-3

- Age Distribution of Full-time TYC
Mathematics Faculty • . • • . . .

137

Table 6-4

-

Instructional Fonnats. • • . . • . . •

CHAPTER SIX
Graph 6-A

1985 Age Distribution of Full-time Faculty
By Sex ., . . . . . . . . • . . . . . • . .

Table 6-5

-

1985 Ethnic Group Distribution of Full-time
Facul ty. . . . . . • • . . • . • . . •

Table 6-6

-

1985 Age Distribution of Ethnic Minority
Faculty. . . . . . . . . . . . . . . . . . . .

138

139
139

Table 6-7

- Degree Status of Part-time Mathematics
Faculty Since 1970 . . . . . . . . .

140

Table 6-8

- TYC Part-time Mathematics Faculty By Field
&Level of Highest Degree. . • . . . . .

141

Graph 6-0

- Sources of Part-time Faculty as Percentages
of Total • . • . . . . . . . . . . . . • .

141

Table 6-9

-

Inflow of New Full-time Mathematics
Facul ty 1985 . . . • . . . . • . .

- xix -

142

LIST OF TABLES &GRAPHS
PAGE NO.
CHAPTER SIX (Continued)
Table 6-10 - Outflow of Full-time Mathematics Faculty
Graph 6-E

- Mathematics Enrollments Per FTE
Faculty Member. . . • • . . . . . . . .

143
145

Table 6-11 - Percent of Faculty Engaging in Activity.

146

Table 6-12 - Problems of the Mid-80's • . . . . . . .

147

- xx -

INTRODUCTION

We present results from the 1985 CBMS Survey. In general, the data
show for the period 1980-85 that undergraduate mathematics has recovered
some ground lost in the seventies and that undergraduate computer science
grew very rapidly in the first half of the eighties.
There is an
increasing quantification of many facets of society demanding more young
people with knowledge of mathematical topics and with the ability to use
computers to address increasingly complex problems of society.
Thus
people trained in mathematical thinking seem to be in increasing demand.
The longer term enrollment data support this contention. The rather rapid
development, over the past fifteen years, of computer science as an
undergraduate academic discipline shows considerable adaptability of the
educational system to powerful external forces.
But the rather limited
and slow changes observed within undergraduate mathematics itsel f show
less impact of the forces of change.
We list Survey results in the university and four-year college
sectors (Chapters 1-4) separate from those in the two-year college sector
(Chapters 5-6). We include a special section on undergraduate programs in
the computer sciences as Chapter 4, the result of a special questionnaire
on computer science.
The Survey COlll1littee feels, as its counterparts in the past have
felt, that it should present data and findings without much policy
interpretation. The factual background given here is for the use of those
in education and science policy positions to use in making informed
decisions.
Thus we deliberately avoid making recolll1lendations on policy
issues, leaving such activities to people or groups responsible for making
policy.
Our findings concern mathematical and computer science enrollment
trends, faculty characteristics, instructional formats and administrative
organization.
The data given are estimates of national totals for fall
1985 in institutions of higher education.
The estimates are based on

1

responses to questionnaires sent to a stratified random sample of schools
from among 2,463 institutions with undergraduate programs in the
mathematical or computer sciences.
The stratification was by total
student enrollments in universities, four-year colleges and two-year
colleges.
The sampling and estimation procedures are explained in
Appendix A. The table given later in this introduction shows sampling and
response rates in various categories of institutions and departments. The
consistently high response rates in various strata give us confidence in
the overall data reported although the lower response rates from computer
science departments make the details of computer science data somewhat
less reliable. See Appendix F for the list of all respondents. The lists
and categories of universities, public four-year colleges, private
four-year colleges and two-year colleges were obtained from NCES (National
Center for Educati ona 1 Stati sti cs, now the Center for Educati on
Statistics) lists of the most recent year (1982) available to us at the
time of preparing the sample.
Similar lists were used in the 1980
Survey. It should be noted that the list of universities is not the same
as that used in the annual AMS Survey of doctoral producing departments.
There is an overall 70-75% overlap with the AMS lists and a larger
percentage overl ap wi th AMS Groups I and II departments. Genera lly the
four-year public college category is comparable to, but larger than, the
AMS masters producing department category (M) and the private four-year
college category is comparable to the AMS bachelors producing category (B)
but they are not, in fact, identical and considerable variation from AMS
data is to be expected. The Survey Committee felt that the advantages of
using lists comparable to those of the 1980 Survey and of those used in
other disciplines outweighed the advantages of using AMS lists. Indeed,
we sampled institutions, not departments, in order to get national
characteristics. For the institutions in the sample, questionnaires were
sent to all mathematics departments or to the division in charge of
mathematics courses.
In addition, questionnaires were sent to all
computer science, statistics or other mathematical science departments
that were determined to exist at sampled institutions.
This Survey provides a valuable statistical data base concerning what
was going on in the fall of 1985 in collegiate mathematics, statistics,
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and computer science and what changes have occurred over the previous five
to twenty-five years. It should be of continuing value to educational
pol icy makers in and out of the mathematical and computer science
comunities. But the reader should keep in mind that it is not designed
to give more than background information on important issues facing our
comunity and our increasingly technological society. Among these issues
not specifically addressed by the Survey are:
•

What should our youth be learning to equip them (and us) to
face the challenges of an ever-more rapidly changing
technological world of tomorrow and how well equipped is our
system and our faculty to address these developing student
needs?

•

What are the support levels and mechanisms necessary to effect
a transition into education for the 21st century?

If anything, the data appear to suggest both rather slow adaptation
to a rapidly changing society except in the development of computer
science as an undergraduate discipline.
Support levels in the
mathematical sciences seriously lag even existing patterns of change.

SAMPLING AND RESPONSE RATES IN DEPARTMENTS
OF MATHEMATICS, STATISTICS AND COMPUTER SCIENCE
Po~ulation

Universities
Mathematics
Statistics
Compo Sci.
Public 4-Yr. Colleges
Mathematics
Statistics
Compo Sci.
Private 4-Yr. Colleges
Mathematics
Compo Sci.
Two-Year Colleges

Sample

Res~ondents

Response
Rates

157
40
105

72
21
51

56
19
32

63%

427
5
141

105
2
40

81
2
24

77%
100%
60%

839
150
1040

80
16
172

57
8
110

71%
50%
64%

3

78%

90%

The response rates generally were a bi t hi gher than those for the
1975 Survey and a bi t lower than those for the 1980 Survey. We bel i eve
the responses (compared for early and 1ate respondents) are generally
adequate to justify the numerical conclusions given.
There are two major periodic surveys in the mathematical community (1) the CBMS Survey conducted every five years (with Ford Foundation
support in 1965 and with NSF support since 1970) published in a form such
as this report, and (2) the annual American Mathematical Society (AMS)
Survey, wi th reports publ i shed periodically in the AMS Noti ces.
Both
Su rveys are di rected by commi ttees appoi nted by the sponsori ng
professi onal organi zati ons. Over the years, the two comi ttees have had
The commi ttees acti vely cooperate
consi derabl e overl appi ng membershi p.
with each other and compare data.
The CBMS Survey is much lengthier and more detailed and is based on
careful statistical sampling (with followups) and with projections to the
total populations.
It is concerned primarily with undergraduate
educati on, is desi gned to cover both the mathemati cal and the computer
sci ences, and in both 1980 and 1985 has been based on 1i sts of
undergraduate institutions available from the Department of Education. It
has a related but separate component on two-year colleges.
The AMS Survey is primari ly a facul ty and new doctorate survey, it
concentrates now only on the mathematical sciences (si nce the response
rates from computer sci ence departments were getti ng progressi vely worse),
and it gets 1 imi ted i nformati on on course enroll ments as a byproduct.
However, since the AMS gets comparable data from both the current and past
year, it monitors year-by-year changes very effectively.
The ca tegori es of ins ti tuti ons used by the CBMS Survey are
Universities (Public and Private for sampling, but since 1980 reported in
one "Uni versi ty" category), Four-Year Publ i c Coll eges, Four-Year Pri vate
Colleges and Two-Year Colleges.
The AMS Survey currently classifies
departments in the mathematical sciences by Groups I, II, and III (PhD
producing mathematics departments), Group IV (Statistics departments),
Group V (Applied mathematics, OR, etc., departments with doctoral
programs), Group VI (Canadian departments) and Group M (Masters producing)
and Group B (Bachelors producing) departments.
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Both surveys coll ect and present data by thei r categories of
i nsti tuti ons on numbers of full- and part-time facul ty, on numbers of
GTA's, and on enrollments in selected types of courses.
Since the
categories do not explicitly correspond, the numbers by categories can not
However restricting the CBMS data to university
be directly compared.
mathemati cs departments, and after all owi ng for known differences in the
specific institutions on the AMS and CBMS lists, the figures for numbers
of full-time faculty and GTA's are in close agreement, with the AMS totals
being expectedly about 10% higher than the CBMS totals.
Another relevant survey is the so-called Taulbee Survey of the
Computer Science Board.
Like the AMS Survey it is concerned primarily
with PhD programs and their graduates and with the faculty of such
The 1985-86 Taul bee Survey had responses from 117 out of 118
programs.
PhD produci ng computer sci ence departments (i ncl udi ng 10 Canadian
departments).
The total faculty size in these 107 u.S. departments was
almost half-again as large as that shown for the full-time faculty in the
departments identified by CBMS in the university category (which included
a number of computer science bachelors or masters producing departments).
It is believed that this difference is largely explained by the known
vari ati ons in the 1 i sts of departments in the categori es used in the two
surveys, by the fact that the Taul bee Survey fi gures apparently i ncl uded
some or all part-time faculty (presumably on a pro-rata basis), and
different possible interpretations of whether to count visitors and/or
faculty on leave.
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SUMMARY HIGHLIGHTS

We ghe some of the highlights of the Survey as a sunwnary of the
results. The reader is advised to note carefully the distinctions made at
the beginning of Chapter 2 with respect to various components of the
faculty. The reader is advised to read the relevant portions of Chapters
1 to 6 to better understand the limitations or qualifications of these
highlights.

HIGHLIGHTS
FOUR-YEAR COLLEGES AND UNIVERSITIES

•

While overall undergraduate enrollments in universities and four-year
colleges were almost stable since 1980, mathematics course
enrollments increased by 6% to 1,619,000, statistics by 41% to
208,000, and computer science by 74% to 558,000.

•

The number of undergraduate degrees in mathematics and statistics
(all types including mathematics education) was 20,096, up from
13,906 in 1980 but not up to the 24,181 level of 1975. The number of
degrees in computer science was 29,107, up from 8,917 in 1980 and
from 3,636 in 1975.

•

After a sharp rise from 1975 to 1980, the enrollments in remedial
mathematics were 251,000, up from 242,000 fhe years earlier, a 4%
increase.

•

The enrollments in upper division mathematics courses were up
over 1980 levels reversing a downward trend from the '70's.
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•

Undergraduate stati sti cs enrollments have been i ncreasi ng markedly
since 1960.

•

The full-time faculty in the mathematical and computer sciences grew
by 21% in the period 1980-1985 and now numbers 22,194 while the
part-time faculty grew by 46% to 9,189.

•

Since 1970, the FTE (full-time equivalent) faculty of all those
teaching in the mathematical sciences in four-year colleges and
universities increased by 6% while the course enrollments in the
mathematical sciences increased by 41%.
In the same period, the
overall FTE faculty in the mathematical and computer sciences grew by
40% while course enrollments grew by 72%.

•

The total computer sci ence facul ty (i .e. teachers of computer
science) is now 5,651 full-time (3,605 in computer science
departments), 5,342 part-time (1,984 in computer science departments)
for a total 7,432 FTE, up from an estimated 1,182 FTE in 1970. See
page 37 for explanations of special faculty terminology.

•

The percentage of doctorates among the full-time facul ty has
decreased from 82% in 1975 to 73% in 1985 in the mathematical and
computer sciences.

•

Teaching load assignments generally are similar to those in 1970.
Typi cal computer sci ence and stati sti cs facul ty teachi ng assi gnments
are less than those for mathematics faculty.

•

The creation of new computer science departments and the broadening
of departmental duti es and names to i ncl ude computer sci ence were
frequent administrative changes.

•

In five major introductory courses, 41% of university students are
taught in large lecture-type sections (over 80 students) whereas in
private colleges only 2% are.
About one-fifth of all students in
these five courses are taught in sections of 40 to 80 students.
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•

There is little required use of computers in college algebra or
calculus or in any mathematics course other than numerical analysis
or other computing related courses.

•

Since 1980 the number of graduate teaching assistants has been stable
in university mathematics departments but has gone up markedly in
statistics and computer science departments and in public college
mathematics departments.

•

About 95% of all graduate teaching assistants in mathematics,
statistics or computer science are students in the same or related
subjects.

•

Salary levels and departmental support practices are widely regarded
as major problems in mathematics and statistics departments.

•

Two-thirds of all universities, one-third of all publ ic four-year
colleges, and more than one-sixth of private four-year colleges have
separate computer science departments.
In the private four-year
college category the number is 150, more than triple that for 1980.

•

Of the 3,754 doctorates who teach computer science full-time, 1,291
have their degrees in computer science and 1,555 in mathematics. Of
the 2,231 doctorates who teach computer science part-time, 181 have
their degrees in computer science whereas 1,369 have their degrees in
mathematics.

•

Half of all part-time computer science faculty teach full-time in the
same institution, almost a third are employed outside education and a
tenth are not employed full-time anywhere.

•

Half (49%) of all computer science sections are taught in mathematics
departments, the rest in computer science departments.
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•

In a substantial number of institutions, some computer science is
taught outside mathematics and computer science departments, chiefly
in business, engineering and education academic units.

•

Total

•

There were 29,107 computer science undergraduate degrees in fiscal
year 1984-85, with 8,646 of these in mathematics departments.
In
addition there were 3,084 joint majors with mathematics. The number
of computer sci ence degrees reported in the 1980 Survey for fi sca 1
year 1979-80 was 8,917.

•

About two-thirds of all institutions with computer science major
programs require calculus for computer science majors, one-half
require linear or matrix algebra and more than two-fifths require
discrete mathematics.

•

The most common problems reported by computer science departments are
salary levels and patterns, departmental support services, the need
to use temporary faculty, and the upgrading and maintenance of
computer facilities.

reported enrollments in computer science have climbed from
107,000 in 1975 to 321,000 in 1980 to 558,000 in 1985.

TWO YEAR COLLEGES

•

Mathematical science enrollments remained essentially unchanged since
1980, decreasing by 1% whereas overall two-year college enrollments
decreased by 2%. Part-time students continued to account for nearly
2/3 of all two-year college students. Nearly 2/3 of all two-year
college associate degrees are in occupational programs.
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•

Some specific mathematics course areas showing enrollment increases
since 1980 in two-year colleges were statistics (29%), calculus
(13%), remedial (9%), other precalculus (4%) and computing (3%).
Some showing decreases were technical mathematics (56%), business
mathematics (42%) and mathematics for liberal arts (42%). Remedial
mathematics now accounts for almost 47% of all enrollments in the
mathematical and computer sciences, up from 42% in 1980.

•

The figures on course enrollments above are from mathematics programs
per see A substantial number of mathematics and computing courses
are taught outside these mathematics programs.
Estimates indicate
that in 1985 more than 50% of business and technical mathematics was
taught outside, about 20% of arithmetic, about 15% of statistics,
about 80% of data processing and about 60% of computer science other
These courses were taught primarily in
than data processing.
business and occupational programs.

•

Access to computers as well as the impact of computers and
calculators on mathematics teaching has increased.
But even so,
excluding computer science sections, less than 7% of all sections
involve computer assignments for students.

•

Mathematics labs have been established in 82% of all two-year
colleges, up from 68% in 1980.

•

Since 1980 there has been a marked decrease in the number of two-year
colleges using any of the various alternative forms of instruction:
TV, film, programmed, CAl, PSI, etc.

•

Two-year college mathematical science faculty increased by 12% since
1980 in each of the full- and part-time categories. In 1985 there
were 6,277 full-time and 7,433 part-time faculty. The percentage of
doctorates among full-time faculty decreased to 13%, the first
decrease noted since 1970. Since 1975 the percentage of women on the
full-time facul ty increased from 21% to 31% and the percentage of
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ethnic minorities increased from 8% to 12%.
About 43% of the
full-time faculty reported teaching overloads but overall teaching
loads decreased for the first time since 1970.
•

Remediation was cited as the biggest problem facing faculties in the
mid-1980's.
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