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A Survey of Four-Year and
University Mathematics in
Fall 1995: A Hiatus in Both

Enrollment and Faculty
Increases

Donald C. Rung

Every five years the Conference Board of the Math-
ematical Sciences (CBMS) conducts a survey of
four-year and university departments of math-
ematics and statistics and two-year college pro-
grams in mathematics, with the first survey in
1965 and the latest survey in 1995. Since 1970
these surveys have been supported by the National
Science Foundation. The present survey was con-
ducted in fall 1995 with a stratified random sam-
ple of 649 departments distributed among 30 dif-
ferent strata; two-thirds responded. Projections
were made using standard procedures for strati-
fied random samples. The responding units were
distributed across the different strata, insuring a
good confidence level for the results.

The survey forms were extensive and gener-
ated a plethora of data, which are reported in full
in the formal report of this survey, Statistical Ab-
stract of Undergraduate Programs in the Math-
ematical Sciences in the United States, Fall 1995
CBMS Survey, by Don O. Loftsgaarden, Donald C.
Rung, and Ann E. Watkins (1997), published in the
MAA Notes Series and available from the Math-
ematics Association of America. A digest of the im-
portant results for four-year college and university
departments of mathematics and statistics is given
in this article by selecting nine of the most im-
portant tables from among the sixty-four tables of
data in the survey report. Topics include enrollment
in all courses taught by these departments, with
special emphasis on first-year calculus data; fac-
ulty, including gender and tenure status; and ad-

vising practices for departmental majors. A syn-
opsis analyzing the data on the teaching of sta-
tistics appears in a separate article by Loftsgaar-
den and Watkins appearing in The American
Statistician.

The phrase “mathematics departments” includes
traditional departments of mathematics as well as
all multititled departments which feature math-
ematics together with other related disciplines.
Statistics departments are separate departments
and are almost entirely departments with Ph.D. pro-
grams. The data are presented both in summary
form and by type of institution as determined by
the highest mathematics degree offered by the in-
stitution. Thus a Ph.D. mathematics department is
one which offers the Ph.D. degree, an M.A. math-
ematics department is one which offers as its high-
est degree a master’s degree in mathematics, and
a B.A. department of mathematics offers only a
bachelor’s degree. While departments of statistics
are classified by the institution’s classification,
only two of the responding statistics departments
in Ph.D. institutions did not offer a Ph.D. in sta-
tistics.

Mathematics courses are aggregated by level: re-
medial, precalculus, calculus, and advanced. Sta-
tistics course levels are elementary and upper,
while computer science course levels are lower,
middle, and upper. Precalculus-level mathematics
courses include both traditional precalculus alge-
bra and trigonometry courses along with courses
for nonscience majors, finite mathematics, non-
calculus-based business mathematics, and math-
ematics for prospective elementary school teach-
ers. Calculus-level courses include the traditional
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calculus sequence through differential equations
together with linear/matrix algebra and discrete
mathematics. Advanced mathematics courses are
the remaining undergraduate courses not included
in the three other categories. Enrollment for each
course is given in Appendix 1 of the survey report.
This appendix includes historical data as well. En-
rollment includes all students regardless of their
status: part-time, full-time, adjunct, graduate, etc.

Instructional faculty are separated into tenured
and tenure-eligible, other full-time, part-time, and
graduate teaching assistants. Other full-time fac-
ulty include all full-time faculty not tenured or
tenure-eligible. This category includes postdoc-
toral appointments, fixed-term instructors, visi-
tors, and so on. Part-time faculty are those with less
than full-time appointments within the math-
ematics or statistics department, regardless of
whether they have or do not have other appoint-
ments within the institution.

Table 1 shows that while total enrollment in col-
legiate mathematics courses was little changed
from 1990—2,853,000 in fall 1995 as compared to

2,860,000 in 1990—the proportion of mathemat-
ics enrollment in two-year colleges continued to
climb, so that in fall 1995 two-year colleges had
49% of the mathematics enrollment as compared
to 43% in fall 1990. The enrollment for math-
ematics courses in four-year colleges and univer-
sities declined substantially, 9%, from the high-
water marks of 1985 and 1990. The largest decline
was in the calculus-level courses. Statistics en-
rollments, both within mathematical sciences de-
partments as well as within separate departments
of statistics, recorded substantial gains. (It should
be noted that the 63 Ph.D. statistics departments
in the 1995 CBMS survey population was 10 more
than the 1990 CBMS survey population of 53, which
may account for some of the enrollment increase.)

Enrollment in statistics and computer science
courses within mathematics departments includes
only that enrollment in courses under the direc-
tion of the department. The same is true for non-
statistics courses taught by statistics departments.
Separate computer science departments, while in-
cluded in the 1990 CBMS survey, were not included
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CS Courses

Lower

Middle

Upper

Total CS

Grand Total

1970 1980 1985 1990 1995 1970 1990 1995 1970 1980 1985 1990 1995Course Level
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TABLE  1 Enrollment (in thousands) by level in undergraduate mathematics, statistics and computer
science courses in departments of mathematics at four-year colleges and universities, in departments of
statistics at universities, and in mathematics programs at two-year colleges: Fall 1970, 1980, 1985, 1990, 1995.

Fall Enrollment (thousands)

* The computer science enrollment for 1995 includes only courses taught within mathematics programs.   For earlier
years it includes estimates of computer science courses taught outside mathematics programs.
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in this survey, and these departments’ contribu-
tions to enrollment totals in past CBMS reports have
been excised when it was possible to identify these
separate contributions.

Enrollment in all courses offered by math-
ematics departments fell by 11% from 1990 levels,
whereas both statistics department enrollment
and two-year college mathematics pro-
grams increased, the former by nearly
50% and the latter by almost 8%. In fall
1995 two-year college mathematics
programs had 46% of the total math-
ematical sciences enrollment of
3,277,000.

Table 2 amplifies the enrollment in
courses offered by both mathematics
and statistics departments in four-year
colleges and universities, reporting
numbers for fall 1990 and fall 1995
both by level of course and type of in-
stitution. During this five-year period
calculus-level enrollment fell by 17%,
with the largest decline at the Ph.D.
universities, 22%. Whether this decline
in calculus enrollment is partly the re-
sult of the changing gender ratio of
undergraduate students is an inter-
esting question. In 1978 undergradu-
ate collegiate enrollment was about
9,800,000, divided 51% female, 49%
male. By 1993 overall enrollment had
increased by 27% and was now 56% fe-
male, 44% male. During this same pe-
riod, while the number of white males
in the undergraduate collegiate popu-
lation remained nearly constant, their
percentage of the total enrollment fell
from 40% in 1978 to 33% in 1993.

The increase in precalculus enroll-
ment was largely due to a 20% increase
in enrollment in mathematics courses
designed primarily for liberal arts stu-
dents.

Table 3 gives the number of bache-
lor’s degrees awarded to majors within
the departments of mathematics and
statistics during the period July 1,
1989, to June 30, 1990. From 1989–90
to 1994–95 the overall number of de-
grees fell by 1,560, or 6%. The largest
decline was in the number of computer
science degrees, including joint de-
grees, with a decrease of 2,841. How-
ever, this decline was offset somewhat
by increased mathematics education
degrees within mathematics depart-
ments as well as a healthy increase in
statistics degrees.

The percentage of mathematics and
statistics degrees awarded to women

was 45%, little changed from the 46% figure of
1989–90.

Table 4 presents an analysis of mathematics de-
partment faculty in fall 1995 by type of appoint-
ment, gender, and type of institution. Comparable
numbers from the 1990 CBMS report are included
when available. While the total number of full-
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TABLE 2 Enrollment (thousands) in undergraduate mathematics, statistics and
computer science courses in departments of mathematics and in departments of
statistics by level of course and type of school: Fall 1995.    Also full-time faculty: Fall
1995.  (Numbers in parentheses are 1990 enrollments.)

Fall 1995 (1990) Enrollments (thousands)
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time faculty declined by about 1,150, it appears that
the decline was mostly in the number of faculty
who are full-time but not tenured. This can be in-
ferred from the slight increase in tenured faculty
reported in this survey as well as other data avail-
able from the annual surveys conducted by the

joint AMS-IMS-MAA Data Committee. The number
of full-time women faculty was nearly the same in
1995, 3,880, as it was in 1990, when it was 3,855.
In fall 1995 tenured and tenure-eligible women
were 8% of the full-time faculty in Ph.D. math-
ematics departments as compared to 15% for M.A.
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TABLE  3   Number of bachelor’s degrees in departments of mathematics at four-year
colleges and universities and in departments of statistics at universities (combined) between
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mathematics departments and 24% for B.A. math-
ematics departments. Combining all three types of
mathematics departments shows that tenured and
tenure-eligible women were 16% of the 18,248 full-
time mathematics faculty and 18% of the 16,108
tenured and tenure-eligible mathematics faculty.

According to figures from the annual reports of
the joint AMS-IMS-MAA Data Committee, the per-
centage of women among Ph.D.s awarded from
July 1, 1980, to June 30, 1995, from United States
mathematics and statistics departments was 19%;
for the period July 1, 1990, to June 30, 1995, the
percentage of women Ph.D.’s was 22%.

Table 5 shows that the distribution of minori-
ties among the full-time faculty differs between the
university departments of mathematics and the
four-year college departments of mathematics.
While this particular table does not contain data
from the 1990 CBMS survey, other data from the
1990 CBMS report indicate that there was little
change over this five-year period in either the gen-
der or the racial/ethnic distribution of college and
university mathematics faculty. (The percentages
of women faculty given in Table 5 are slightly
smaller than the comparable percentages com-
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puted from Table 3 because of rounding errors in
Table 3.)

Table 6 gives the percentage of sections of all
courses taught by mathematics and statistics de-
partments by kind of instructor and by type of in-
stitution. The total number of sections for each per-
centage given is also included, which produces
the total number of sections taught by tenured and
tenure-eligible faculty by type of institution. For
example, tenured and tenure-eligible faculty at
Ph.D. mathematics departments taught 6,981 sec-
tions (=.45x15,513) of undergraduate mathemat-
ics courses, 608 sections (=.61x997) of under-
graduate statistics courses, and 222 sections
(=.81x274) of undergraduate computer science
courses, for a total of 7,811 sections. According to
figures obtained from the AMS-IMS-MAA Data Com-
mittee’s annual report, Ph.D. mathematics de-
partments taught 2,800 sections of graduate math-
ematics. Thus the total number of sections taught

by tenured/tenure-eligible faculty in Ph.D. de-
partments is 10,611. When divided by the 4,989
tenured and tenure-eligible faculty not on leave (ob-
tained from another part of the CBMS survey), the
fall 1995 semester (or term) averages 2.13 sec-
tions per tenure/tenure-eligible faculty in Ph.D.
mathematics departments.

A similar analysis for M.A. departments of math-
ematics, using an estimate of 1,800 graduate sec-
tions from the same joint AMS-IMS-MAA commit-
tee report, gives a ratio of 3.08. For the B.A.
departments of mathematics the ratio is 3.14.

These numbers can be used to give full-time
equivalent (fte) estimates for the sections taught
by each of the various types of instructors. In par-
ticular, it is possible to obtain an fte estimate for
the part-time faculty in mathematics departments.
Dividing the number of sections taught by part-time
faculty in Ph.D. mathematics departments by the
average sections taught by tenure/tenured-eligible
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TABLE  6 Percentage of sections of undergraduate mathematics, statistics, and computer science courses
taught by tenured and tenure-eligible, other full-time, part-time, and graduate teaching assistants in departments of
mathematics and departments of statistics by type of school: Fall 1995.
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faculty of 2.13 obtained above gives a part-time fte
number of 919 for Ph.D. mathematics departments.
Using a similar division for M.A. departments of
mathematics gives a part-time fte number of 1,075.
For B.A. departments of mathematics the part-
time fte number is 1,691. This gives a total fall 1995
part-time faculty fte number of 3,685 for all math-
ematics departments. Hearkening to the actual
number of part-time faculty employed, 5,289, gives
a conversion ratio from the actual part-time 
faculty number to its fte equivalent of
3,685/5,289=.697. This suggests that instead of the
traditional multiplier, 1/2, used to convert part-
time faculty numbers to an fte equivalent number,
the proper conversion is logarithmic in nature, in
that minus ln(1/2)=.693… is a more reasonable
multiplier to use when converting number of part-
time faculty to its fte equivalent. This calculation
can be used to give fte-equivalent numbers to
other full-time faculty as well.

Table 7 gives a detailed analysis of the various
ways that mainstream Calculus I and II were taught
in fall 1995, along with the kind of faculty who
taught this course. (A calculus course is main-
stream if it leads to the usual upper-division math-
ematical science courses. Otherwise it is classi-

fied as non-mainstream calculus.) Together with
Table 8 these two tables give a rather complete view
of how mainstream Calculus I and II were pre-
sented by the three different types of mathemat-
ics departments.

It should be noted that the row percentages for
each separate type of department can be aggre-
gated to obtain 100%. For example, in the first row
of data in Table 7, in fall 1995 Ph.D. mathematics
departments had a total enrollment of 40,500 in
the mainstream Calculus I taught in the large lec-
ture-with-recitation format, with 76% of the en-
rollment taught by tenure/tenure-eligible faculty,
17% by other full-time faculty, 5% by part-time fac-
ulty, and 2% by graduate teaching assistants; these
percentages total 100% of the 40,500 enrollment.

Attention should be paid to the different sizes
of enrollment when comparing the various per-
centages. To cite an example from Table 7, in Ph.D.
departments of mathematics 35% of the 15,500 en-
rollment in regular sections of mainstream Calculus
I, each with less than 30 students, were taught by
graduate teaching assistants, while 22% of the
28,000 students enrolled in regular sections with
30 or more students were taught by graduate
teaching assistants. Yet the actual number of such
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7

5

9

10

7

5

9

7

7

7

0

6

12

9

0

6

5

5

8

0

10

9

10

0

1

6

2

8

2

35

22

15

12

26

27

20

17

0

1

3

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

100%

   40.5

100%

   15.5

100%

     28

100%

     84

100%

     18

100%

     10

100%

     14

100%

     42

100%

    126

100%

       2

100%

     20

100%

     20

100%

     42

100%

       0

100%

     10

100%

     16

100%

     16

100%

     58

100%

       0

100%

     48

100%

     18

100%

     66

100%

       0

100%

     20

100%

       5

100%

     25

100%

     91

100

24

38

47

84

25

39

43

46

84

26

35

30

–

24

35

28

29

–

23

35

25

–

18

34

20

23

Mainstream Calculus I

Large lecture with recitation

Regular section <30

Regular section ≥30

Course Total

Mainstream Calculus II

Large lecture with recitation

Regular section <30

Regular section ≥30

Course Total

Total Mainstream

Calculus I & II

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Course

Percentage of enrollment taught by

TABLE  7    Percentage of enrollment in mainstream Calculus I and mainstream Calculus II taught by tenured/tenure-eligible, other full-time, part-
time, and graduate teaching assistants in departments of mathematics by size of sections and type of school: Fall 1995.  Also total enrollments (in
thousands) and average section sizes.

Enrollment (thousands) Avg. section size   Tenured/
 tenure-eligible

Other full-time Part-time Graduate teaching
      assistants
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students with graduate assistant instructors was
slightly more in the larger sections, 6,160, than in
the smaller classes, 5,425.

Table 8 contains comparable data from the 1990
CBMS survey, demonstrating the dramatic increase
in pedagogical innovations that have been adopted
since 1990. (No information was collected in the
1990 survey on use of “reform” texts.) Again, care
should be taken in interpreting the percentages
given in this table. As an example of this phe-
nomenon, there were more students enrolled in
smaller sections of mainstream Calculus I in B.A.
departments of mathematics using a “reform”
text—23% of 48,000 or about 11,000 students—
than in the larger regular sections—40% of 18,000,
or about 7,200 students.

From this table, as well as from other data in
the 1995 CBMS report, the total number of four-
year and university students in mainstream Cal-
culus I and II and non-mainstream Calculus I using
a “reform” text is 81,200 out of a total enrollment
of 372,000, or about 22%. The two-year survey did
not specifically ask about use of a “reform” text
but did ask a somewhat related question about the
number of sections which were assigned group
projects. Using this as a measure of the use of a
“reform” text gives an estimate for these three
courses of 22,000 students out of a total enroll-
ment of 117,000, or 19%. Thus, for fall 1995 the

total collegiate enrollment using a “reform” text
was 103,200 out of a total enrollment of 489,000,
or 21%.

For the four-year and university mathematics
and statistics departments, both the 1990 and
1995 CBMS four-year and university survey found
that their total fall undergraduate enrollment in the
previous fall was almost exactly half of the total
of the corresponding academic-year undergradu-
ate enrollment. (This question was not asked in the
two-year college program survey either in 1990 or
1995.) The usual decline in second-semester en-
rollment for those departments on a two-semes-
ter calendar was exactly offset by the 23% of de-
partments with a different academic calendar. For
these departments fall enrollment usually is quite
a bit less than their total academic-year enroll-
ment. Using this doubling gives an estimate of
162,400 for the total number of students in four-
year and university departments of mathematics
using a “reform” text in these three courses dur-
ing the academic year 1995–96.

Table 9 gives information about advising poli-
cies and practices for mathematics departments
majors. (Information about advising within sta-
tistics departments is available in the CBMS report
but is not reported in this article.) This was a “one-
time” question, and so no comparative data is
available from previous CBMS reports. It should be

30

44

13

27

na

15

18

18

17

na

24

20

39

24

31

na

0

22

18

20

na

28

0

23

44

29

na

0

25

8

22

na

27

25

60

30

33

3

18

30

37

27

3

31

20

52

37

44

3

0

33

31

32

1

41

0

29

63

39

2

0

36

12

32

2

37

23

37

8

21

2

14

20

12

17

2

20

20

16

14

16

2

0

16

4

11

1

15

0

19

45

27

21

0

46

25

42

23

31

18

17

8

15

5

18

14

11

15

3

15

20

23

19

21

8

0

19

18

18

7

20

0

13

38

20

14

0

21

17

20

10

20

28

25

9

21

1

21

7

12

15

1

19

20

21

10

16

2

0

14

10

12

1

15

0

23

40

28

5

0

34

20

31

3

29

40.5

15.5

28

84

18

10

14

42

126

2

20

20

42

0

10

16

16

58

0

48

18

66

0

20

5

25

91

100

24

38

47

84

25

39

43

46

84

26

35

30

–

24

35

28

29

–

23

35

25

–

18

34

20

23

Mainstream Calculus I

Large lecture with

recitation

Regular section <30

Regular section ≥30

Course Total

1990 percent. of sections

Mainstream Calculus II

Large lecture with

recitation

Regular section <30

Regular section ≥30

Course Total

1990 percent. of sections

Total Mainstream

Calculus I & II

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Univ

(PhD)

Univ

(MA)

Coll

(BA)

Course

Percentage of enrollment

TABLE 8    Percentage of enrollment in mainstream Calculus I and mainstream Calculus II taught using various reform methods in departments of
mathematics by size of sections and type of school: Fall 1995.  Also total enrollments (thousands) and average section sizes.

Enrollment
(thousands)

Avg. section sizeTaught from a
"reform" text*

Using graphing
   calculators

Having writing
 assignments

 Having required
     computer
   assignments

Having assigned
  group projects

*  The primary text (or set of notes, etc.) generally reflects the pedagogical principles of the reform calculus movement.
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stantial graduate advising which is not included in
this survey.

At some institutions students do not declare an
official major until sometime in their second year.
The survey did ask for information on advising
practices and policies for all departmental majors
whether intended or declared.

noted that while the percentage of tenured and
tenure-eligible faculty in Ph.D. mathematics de-
partments assigned to advise departmental majors
is substantially lower than the comparable per-
centage for the other two types of mathematics de-
partments, faculty in Ph.D. departments have sub-

Percentage of

departments

where

67

5

16

12

100%

169

36

49

16

100%

169

5463

27

Percentage of

departments

where

75

5

11

9

100%

242

45

48

8

100%

242

4032

67

Percentage of

departments

where

53

8

35

5

100%

985

45

48

8

100%

985

6613

68

Departmental majors are assigned a

departmental advisor each year

Departmental majors are assigned a

departmental advisor in their 1st and

2nd years only

Departmental majors are assigned a

departmental advisor in their 3rd and

4th years only

Other methods are used to advise

departmental majors

Number of Departments

Meetings with departmental advisor:

     No meetings are required

     There is at least one required

     There is at least one required

     meeting in students' 3rd and 4th

     years only

Number of Departments

Number of tenured and tenure-

eligible faculty

Percentage of tenured and tenure-

eligible faculty assigned to advise

undergraduate departmental majors

in fall 1995

Univ (PhD) Univ (MA) Coll (BA)Departments

TABLE  9    Percentage of departments of mathematics assigning departmental
advisors by level of departmental majors,  frequency of meetings, and type of school.
Also percentage of tenured and tenure-eligible faculty assigned to advise departmental
majors: Fall 1995.
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