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Highlights

A 1989 HES survey of mathematics and statistics departments
found the following about these disciplines at higher education
institutions in the United States. Departmental representatives
were asked to provide information for fall 1988 (unless otherwise
indicated).

A screening of institutions to identify mathematics and stat.stics
departments showed there was great diversity in the types of
departments offering mathematics and statistics instruction,
including many departments in the sciences and social sciences
Among those 2,750 departments identified either specifically as
mathematics or statistics departments or as the primary location
at an institution for offering mathematics, 850 did not offer
degrees in mathematics or statistics. Ofien these departments
had a broader focus than mathematics alone.

The majority of teachers (55 percent) who taught mathematics
and statistics classes and students (55 percent) taking those
classes in fall 1988 were located in departments offering degrees
in mathematics only, while one-fourth were in departments
offering both mathematics and statistics degrees. One-fifth of
teachers and students were in departments offering neither
mathematics nor statistics degrees.

Mathematics departments were organized to serve large
numbers of non-mathematics majors. Departmental
representatives estimated that a mean of 80 percent of all
students at their institution take at least one course in
mathematics or statistics from their department before
graduating. They also estimated that their department devoted
a mean of 80 percent of teaching time in mathematics or
statistics to nonmajors.

Of 3 million students enrolled in mathematics and statistics
courses in fall 1988, one-fifth were enrolled in remedial courses
and one-half in nonremedial courses below the level of calculus.
An additional one-fifth were enrolled in calculus level courses,
and one-tenth were enrolled in advanced or graduate courses.

An estimated 45,000 people taught mathematical or statisticsl
science classes in fall 1988. Most (59 percent) taught at least
one course at the below calculus level; 36 percent, at the calculus
level; 34 percent, at the remedial level; 22 percent, at the
advanced level; and 11 percent, at the graduate level.

The percentage of teachers teaching mathematics/statistics
classes who were full time in fall 1988 (i.e., held full-time
teaching/ research/administrative responsibilities in fall 1988)
or held doctorates was greatest at the most advanced
instructional levels. At the remedial level, 44 percent of
teachers were full time, and 11 percent had doctoral degrees. At
the graduate level, 79 percent were full time and 79 percent had
doctor: 2s.
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Over the period 1984-85 through 1988-89, departments sought
to fill 9,600 full-time positions in mathematics and statistics.
When departmental representatives were asked whether
vacancies were filled with persons having the advertised
qualifications, they indicated that 83 percent were filled with
people meeting the advertised qualifications. Approximately 10
percent were filled with people not meeting the advertised
qualifications, and 7 percent were left unfilled.

Two-thirds of representatives from the departments surveyed

stated they had seen no change in their department’s ability to
recruit suitable faculty members over the last two years, while

one-fourth said recruiting is now more difficult.

Sixty-eight percent of departmental representatives felt their
institution put more importance on teaching than research in
evaluating full-time faculty, and another 11 percent felt teaching
wis somewhat more important. Interestingly, 31 percent of
faculty were in departments where departmental representatives
saw research as being more important than teaching. Essentially
all departmental representatives stated their institution gave
more importance to teaching than research when evaluating
part-time faculty.

Departmental representatives stated that an average of 38
percent of full-time faculty in their department were actively
involved in research and publication.

Of the problems experienced by the mathematics and statistics
departments, those most frequently cited by departmental
representatives were teaching load (52 percent), funding of
faculty travel (47 percent), physical facilities (43 percent), and
adequacy of computing equipment (41 percent).

Departments at doctorate-granting institutions differed from
other departments. Though fewer in number, they tended to be
larger in size, with one-fourth of both the teachers and students
in fall 1988. Unlike representatives from departments at other
institutions, representatives from these departments generally
felt their institution emphasized research over teaching in
evaluating faculty. They stated their department had an average
of 57 percent of all faculty actively involved in research.
Departmental representatives were also more likely than those
at other departments to say that recruiting of suitable faculty
had become more difficult.

[
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Intreduction

Survey Background

Gireat concern has been expressed over the condition of mathematics and
statistics education in the United States. Skills in mathematics and
statistics are increasingly required in science, industry, and areas not
previously considered mathematical, such as the social sciences and
humanities. Measures of numeric literacy, however, indicate low levels of
proficiency among American students. John Dossey, past president of the
National Council of Teachers of Mathematics (NCTM), said: "American
students score near the bottom in almost every important area of
mathematics when compared to similar students in other nations. Our
education system is producing fewer and fewer individuals who can apply
mathematics in any meaningful way."! Further, if the supply of
mathematically proficient individuals falls too low, the ability of schools to
hire qualified teachers at both the secondary and postsecondary levels may
be affected as well.

Departments in mathematical and statistical sciences differ from many
disciplines in the extent to which they are service departments for other
disciplines. In many fields, training in mathematics is necessary in order to
perform work in the discipline, increasing the demand for courses such as
calculus and differential equations. Other fields may not specifically
require mathematics for work in the discipline, but majors in those fields
may elect to take one or more courses in mathematics or statistics. Thus,
mathematics and statistics departments must be organized to serve a large
number of nonmajors, especially through providing numerous sections in
general introductory courses and those that are common prerequisites.
The courses must be scheduled regularly, even if the department is
experiencing difficulties in hiring qualified faculty, becuuse many students
must complete them as prerequisites for other courses.

This report is bused on a study proposed by the Division of Mathematical
Sciences of the National Science Foundation. The purpose of the survey
was 1o obtain national estimates on the types of students served, the
characteristics of faculty used at different instructional levels, the
availability and qualifications of teaching and research staff, student
enrollment in mathematics/statistics courses, types of degrees offered, and
problems in resources encountered by faculty for mathematics and statistics
departments at higher education institutions.> Both guantitative and
qualitative data were requested with a departmental representative
providing assessments for the unit. Opinion data reflect the opinions of the
representative of the surveyed departments, and do not necessarily reflect
the opinions of the entire staff of the department or the institution as a
whole. Departmental representatives were identified through prescreening
and by HES representatives. In most cases the representative was the
department chair or person responsible for the primary unit where
mathematics/statistics is taught, Unless noted otherwise, all figures
presented in this report are weighted, nationally representative estimates

YWashington Post. Msrch 22, 1989, p. A4,

2Fm' simplicity, this report will somctimes use the term "mathematics” to refer 10 both mathematics and
statistics. Roth mathematics and statistics depanments were included in this survey, but data show thu
statistics was lypically taught in departments of mathematics rathcr than in scparate deparimenis.



Survey Universe and
Respondents

based upon the survey results, and comparisons in this report are based on
relationships that were statistically significant using the t statistic at the .05
level. This section provides a brief overview of important features of the
survey to help in interpreting the results. Detailed tables of the survey
findings are presented in Appendix A. More detailed technical information
on the sample and survey methodology is in Appendix B.

Much of the analysis in this report is based on characteristics of the
institutions where the surveyed depart- 1ents were located, including
institutional control (public, private), enrollment size of the institution
(small: less than 1,000, mid-sized: 1,000-4,999, and large: 5,000 or more),
and the geographic region (Northeast, Central, Southeast, West). An
institutional type (doctorate-granting, comprehensive, baccalaureate,
specialized, and two-year) based upon a U.S. Department of Education
typology in which schools are classified according to the types of degrees
offered, the number of degree recipients of each type, and the diversity of
program offerings is also used (see Appendix B). However, this
institutional classification is not designed to describe the characteristics of
an individual mathematics/ statistics department. For example, some
institutions that are classified by this typology as doctorate-granting do not
offer doctoral degrees specifically in mathematics, while other institutions
do offer doctoral degrees in mathematics even though they do not meet the
U.S. Department of Education criteria to be classified as doctorate-
granting institutions.

The ability 1o generalize results from this survey is affected by the great
diversity found among departments offering mathematics instruction. The
survey universe is limited to departments that clearly have mathematics or
statistics in their names and those identified as the primary location for
mathematics instruction,

Mathematics instruction occurs not only in departments specifically
devoted to mathematics and statistics, but also in various departments
within the sciences, social sciences, and business. However, because these
other departments are likely to be concerned with different issues than
mathematics and statistics departments, the survey was conducted of
mathematics and statisties departments.? The survey thus did not attempt
to represent all mathematics instruction. In some of the smaller schools
and in many two-year schools, departments specifically devoted to
mathematics/statistics did not exist; rather, mathematics was taught within
some larger organizational structure. In these cases, the department
primarily responsible for teaching mathematics was contacted, even if its
mandate was much larger than teaching mathematics and statistics, When
such departments were surveyed, departmental representatives were
instructed to answer only for their mathematics faculty and courses, not for
the entire department.

n initisl contacts with the institutions 10 identify all mathematics and statistics depariments, a tolal ol

over 100 additional depaniments were identificd as providing some instruction in mathematics. These
included departments in busincss sdministration, operations rescarch, Ihe social scicnces, and others.

2 i



Considerable diversity also existed among the departmental representatives
surveyed, even in basic areas such as the type of degree offered by the
department, so that generalizations are difficult without specifying type of
degree offered. When the focus is on res2arch conducted in mathematics,
it is often useful to focus on departments offering doctoral degrees; in fall
1988 these represent 200 of an estimated 2,750 departments, with

25 percent of both mathematics and statistics teachers and students
(Appendix Table A-1). The remaining departments offering degrees in
mathematics or statistics included 200 offering master’s degrees as their
highest degree, 900 offering bachelor’s, and 550 offering associate's.
Additionally, 350 of the departments did not offer degrees in mathematics
or statistics, but offered degrees of some otiver type (e.g., general studies),
and S00 departments offered instruction in mathematics/statistics, but did
not offer degrees of any type.

Generally, the highest degrees offered hy the departments corresponded
relatively closely with institutional type (Appendix Table A-2). As
previously noted, institutions classified as doctorate-granting by the U.S.
Department of Education typology may not award docterates in
mathematics/statistics, and some not classified as doctorate-granting may
award a Ph.D. in mathematics. For example, of the 200 departments
offering doctorates, 87 percent were at doctorate-granting institutions. The
remainder were offered by institutions not classified as doctorate-granting.
Similarly, 74 percent of departments offering master’s degrees as their
highest degrees were at comprehensive institutions, and 65 percent of those
offering bachelor’s degrees were at baccalaureate institutions.

Departments offering associate’s degrees or not offering mathematics
degrees were primarily at two-year institutions. This included 100 percent
(after rounding) of those offering associate’s degrees, 74 percent of those
offering other non-mathematics degrees, and 67 percent of those offering
no degrees.

Departments offering associate’s degrees only and those not offering
degrees in mathematics or statistics are sufficiently numerous to have
strong effects on overall totals and percentages, and yet may be different in
purpose and operations from other departments. In combination, these
departments have 18,500 (41 percent) of the faculty, and over one million
(42 percent) of the students (Appendix Table A-1). Thus, they are an
important part of the nation’s instruction in mathematics.

Departments that did not offer degrees in mathematics or statistics
generally appeared more similar to departments offering only associate’s
degrees than they did to other mathematics departments. For example,
two-thirds or more of the departments not offering degrees in mathematics
or statistics were located at two-year institutions. This was more similar to
departments offering only associate’s degrees (100 percent) than to other
departments (5 percent or fewer; Appendix Table A-2). Again, similar to
departments offering an associate’s degree as the highest degree, teachers
and students at departments not offering degrees in mathematics or
statistics tended to be concentrated at the remedial and below calculus
levels, with relatively few teachers or students in classes at the advanced or
graduate levels (Appendix Table A-3). In contrast, departments offering a

3 11



Description of
Mathematics
and Statistics
Programs

Degrees Offered

bachelor's degree or higher in mathematics or statistics tended to have
higher proportions of their teachers and students in the advanced or
graduate courses than the departments not offering mathematics degrees.

Results from the survey showed that mathematics and statistics courses
were offered by 2,750 departments at 2,600 higher education institutions.
Departments differed in whether they offered degrees in mathematics or
statistics and in the types of courses that were taken by students. However,
departmental representatives were generally quite consistent in stating
their department devoted a large portion of its teaching to students not
majoring in mathematics or statistics.

In fall 1988, a total of 1,800 departments offered undergraduate or
graduate degrees in mathematics, 200 offered degrees in statistics, and 800
degrees in computer science (Appendix Table A-4).} Departments offering
joint degrees in mathematics and statistics were as common as departments
offering degrees in statistics (200 departments). Also, 500 departments
offered joint degrees in mathematics and computer science, and 400 stated
they offered other degrees.

Mathematics degrees tended to be offered at the undergraduate level
(either associate’s or bachelor’s degrees), while most departments offering
degrees in statistics included degrees at the graduate level (i.e., mastes's or
doctorates; Appendix Tables A-4, A-5). Over three-fourths of mathematics
departments offered their highest degree at the undergraduate level

(31 percent, associate's; 49 percent, bachelor’s), while contrastingly. three-
fourths of statistics departments awarded degrees at the graduate level

(40 percent, master’s; 38 percent, doctorates; Appendix Table A-4).

Similar to mathematics, the highest joint degrees were bachelor’s and
associate's, This was true for 74 percent of the departments offering joint
degrees in mathematics and statistics (i.e., 30 percent, associate’s;

44 percent, bachelor's), and for 95 percent of the departments offering joint
degrees in mathematics and computer science (18 percent, associate’s;

76 percent, bachelor's).

Mathematics was often taught in departments with a much broader scope
than mathematics alone. Thus, 800 of the departments responsible for
mathematics instruction awarded degrees in computer science, and 400
awarded non-mathematics degrees (Appendix Table A-4). Computer
science degrees were seldom offered by mathematics departments at the
graduate level (8 percent), but rather at the bachelor’s (52 percent) or
associate’s (39 percent) degree levels. For most non-mathematics degrees
offered by the surveyed departments, the highest degree was at the
associate’s degree level (57 percent), where it is common for students to
obtain general degrees.

4Some depariments offered more than onc degree.  All numbers are estimates from the HES sumple

{which is statistically representative of US. higher cducation institutions) and have been rounded 1o the
nearest 100 10 avoid overstating the precision of the cstimaies.
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Departmental representatives were asked to indicate whether any other
departments at their institutions offered mathematics or statistics degrees.
Their responses showed that generally there was a single department
offering rathematics and statistics degrees (typically only mathematics) at
each institution. Appendix Table A-4 reveals only minor differences
between the number of institutions and the number of departments
offering mathematics degrees.

Many departments offered more than one type of degree. However, the
majority of teachers and students in fall 1988 (55 percent for both) were
locatec in departments o fering degrees in mathematics only (Appendix
Tables A-6a and A-6b). Departments offering both mathematics und
statistics (either as joint or as separate degrees) had 23 percent of the
teachers and 26 percent of the students. Substantial numbers of teachers
and students were also in departments offering neither mathematics ner
statistics degrees (20 percent and 18 percent, respectively), while
departments offering only statistics had only 2 percent of the teachers und
1 percent of the students. Thus, statistics was primarily taught and studied
together with mathemarics, rather than in a separate department.

The type of degree offered varied among different types of institutions. Al
two-year institutions, though roughly half of both the teachers and students
were in departments offering only mathematic~, degrees, two-fifths of both
were in departments offering neither mathematics nor statistics degrees.
Institutions classified by the U.S. Department of Education as specialized
institutions (see page B-8 for definition) were like two-year institutions in
that they often placed mathematics students and teachers within
departments offering neither mathematics nor statistics degrees. However,
since two-year institutions had several times the number of students and
faculty as specialized institutions, the vast majority of all students at
departments offering neither mathematics nor statistics Jegrees were at
two-year institutions.

Great differences also existed among institutions regarding whether
teachers and students were located at departments offering statistics
degrees. Because departments offering only statistics degrees had just

2 percent of the teachers and 1 percent of the students, these departments
will be combined for analysis purposes with those departments offering
both mathematics and statistics degrees (with 23 and 26 percent of the
teachers and students, respectively). This provides a measure of the overall
availability of statistics, even if not all teachers or students were specifically
involved in statistics courses. Using this approach, statistics was found to
be most available at doctorate-granting institutions, where three-fifths of
both the teachers and students were in departments offering statistics
degrees. In contrast, one-third of the teachers and students at
comprehensive institutions were in departments offering statist ics degrees,
and few of the teachers and students at baccalaureate and two-year
institutions were in departments offering statistics degrees. The availability
of statistics was also closely related to size: one-third of both the teachers
and students at large institutions were in departments offering statistics,
compared with less than 15 percent at small and midsized institutions.

13



Nature of Departmental representatives were asked to give the percentage of

Mathematics and students at their institution that took at least one course from their

Statistics Courses department and the percentage of their department’s teaching time in
mathematics and statistics devoted to non-mathematics majors. They were
also asked the types of courses taken by students and the average section
sizes at various instructional levels.

Percentage of Students Mathematics and statistics departments taught a mean of 80 percent of all

Served students at their institutions (Appendix Table A-7). This pattern was
consistent across all categories of institutional characteristics (i.e., control,
enroliment size, and region), except for type. Even within institutional
type, comprehensive, baccalaureate, and two-year institutions all taught
close to the mean of 80 percent of all students; only doctorate-granting
institutions (63 percent) and specialized institutions (95 percent) differed
significantly from the overall mean, The statistic for doctorate-granting
institutions is misleading, because they typically had a department serving
comparable percentage of siudents (76 percent), but often had a second (or
additional) department serving fewer students (34 percent; Table 1). These
additional departments, which rarely existed at other institutions, lowered
the average per department for doctorate-granting institutions.

Departments at specialized institutions were more likely than those at
other institutions to only offer mathematics courses rather than
mathematics programs (34 percent, compared with 11 percent or less), so
the high percentage of students served may be related to the more general
focus of these departments (Table 2).

Other differences among institutions were a somewhat greater percentage
of students served at departments at small institutions (85 percent)
compared with large institutions (75 percent), and in the Southeast

{88 percent) when compared with the Northeast and the West (76 percent),

Table 1. The mean number of departments in mathematics and statistics and the mean percentage
of students taking courses from thosc departments in fall 1988 by type of institution:

United States
Mean percentage of students served
Mcan number of
Institution type departments By depantment serving By
per institution the greatest percentage of all other
students at each institution departments
1 | R 1.1 82 53
Institution type
Doctoral ..o 14 76 M
Allothers.......cooe. e 1.0 82 70

SCURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (HES §), National Science Foundation, 1990 (survey conducted in 1989).
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Table 2. The number and percentage of depariments responsible for mathecmatics and statistics in full
1988 by type of program and institutional type: United States

Type of program in mathematics/statistics
. Number of
Institution type depantments Offer Offer cuurscs
program but no program
{percent)
Total....coocvvevviiien. 2,750 89 11
Doctoral....cooovovvvvevc 250 26 4
Comprehensive.........c.. 400 99 1
Baccalaureate. ..o 700 95 5
Spedialized ... 200 40 54
Two-year.....coevvnricecrnennn 1,200 89 1

NOTE: The numbers of depariments have been rounded to the nearest 50. Dretails may not add to totals and
percentages may noi #dd to 100 because of rounding.

SOURCE: ™ligher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (HES §), Nutional Scicnce Foundation, 1990 (survey conducted in 1989).

Teaching Time Devotedto  Though representatives estimated that their department generally teaches

Nonmajors a high percentage of all students at their institution, it is possible that most
of these students were in one or two introductory courses. Departments
still may primarily teach students majoring in mathematics statistics, To
find out what students departments were serving, departmental
representatives were asked to state the percentage of their department’s
teaching time devoted to nonmajors. The answers were quite similar to
those concerning the percentage of students taking at least one course from
the department. Departmental representatives estimated that a mean of
80 percent of all their department’s teaching time was devoted to non-
majors, with little variation from that figure among the various institutions
(Appendix Table A-7). The greatest exception was at doctorate-granting
institutions where responses showed that typically one mathematics/
statistics department existed and devoted 80 percent or more of its time to
teaching nonmajors, while other depariments devoted relatively more
effort to majors. Departmental representatives at two-year institutions
reported a greater proportion of time devoted to nonmajors than did those
from doctorate-granting, comprehensive, or baccalaureate institutions, but
as noted, students at two-year colleges often obtain degrees without
specifying a major field.

of Courses Taken Departmental representatives were asked to indicate the total number of
by Students sections taught in fall 1988 and the average size of a section for each of five
instructional levels (remedial, below calculus, calculus level, advanced, and
graduate).> By multiplying the number of sections by the average size per
section, estimates can be obtained of the total number of students served ut

S‘D':e questionnaire defined a section as each class that was taught separately by an individual insirucior,
The questionnaire focused on scetions rather than courses because it is common for some tourses o
have many sections that are entirely indepeadent in terms of meeting time and insiructor.
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that time.® Pretest interviews for the survey indicated that the fall term
typically represents the peak time for enrollmer” in mathematics and
statistics classes (it is the time when many students take the required
introductory courses). Consequently, this figure is different from both the
total demand for these courses (since some students who take the courses
would not be taking them in fall 1988) and the average demand across all
terms.

In fall 1988 almost three million students were enrolled in mathematics and
statistics courses. Two-thirds of all students were enrolled in introductory
courses, with 21 percent of all students enrolled in remedial courses and

48 percent enrolled in nonremedial courses below the calculus level

(Figure 1).” An estimated 22 percent were enrolled in calculus level
courses, while 8 percent were enrolled in advanced courses and 2 percent in
graduate courses.

The greatest number of students (1.2 million) were at two-year institutions.
where the percentage of students taking introductory courses was much
higher: 35 percent were taking remedial courses, and 54 percent were
taking nonremedial courses below the calculus level (Apperdix Table A-8).
In contrast, the percentage of students taking remedial courses was much
lower at doctorate-granting (6 percent) and other types of institutions
(between 14 and 17 percent). The survey data do not provide a means of
directly evaluating potential explanations for this difference. One
possibility is that students attending two-year institutions were more likely
to need remedial courses; another is that students at other institutions may
have taken remedial (or introductory) courses at two-year institutions and
transferred these credits to other institutions. Also, there may be
differences among institutions in the tendency to offer remedial courses
separately from the mathematics and statistics departments ®

Differences in the percentage of students taking remedial courses also
appeared between public and private institutions (23 and 13 percent,
respectively). However, since 63 percent of departments at public
institutions were at two-year institutions (compared with only 28 percent at
private institutions), the difference may largely be explained by the
differences among institutional types (special analysis, not in tables). With
two-year institutions excluded, public and private institutions appeared
relatively

®Some double counting will occur through this method, since a student may take more thun onc
mathematics course in a term. However, since most of the students scrved were nonmajors and most of
their courses were at the introductory level, it is likely that the amount of double counting was not gruat.
Double counting in some respects provides a more accurate measure of how many students were taught
because a facully member will have 10 expend the same resources 10 1each one student iwo different
classes as 10 scach two different students two different classcs.

7Ar many institutions. remedial courses were taught in separate instructional units, and did not technawally
fall within mathematics and statistics departments. These figures represent only those counes taught
within mathematics and statistics depariments, as defined for this survey. and thus underestimale the
numbcr of students enrolled in remedial courses.

8A survey conducied by the University of Texas indicated that large institutions were more bikely 1o offes
such courscs through large academic units. while small institutions were more likely 10 offer the cours:s
within the discipline areas. See /nnovarion Absiracts, Vol. V1, No. 18, published in 1984 by the Nationul
Institute for Staff and Organizational Development.



Figure 1. The percentage of students enrolied in mathematics and statistics courses in fall 1988\
by instructional level: United States

Graduate

c““‘;‘;; “

Students enrolled
(N= 2,977,000)

NOTE: Figures were calculated by multiplying the number of sections by the average section size. Students are counted once for cach
course in which they were enrolled. Because of rounding, percentages may not add to 100.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5),
National Science Foundation, 1990 (survey conducted in 1989).

similar, with 12 percent taking remedial courses at public institutions and
13 percent at private institutions.

These data on the instructional level of courses taken were consistent with
the high estimated percentage of nonmajors found to be taking
mathematics and statistics courses. To a large degree, each student was
likely to take only a limited number of mathematics courses during his/her
enrollment at the institution, and these were primarily introductory

courses.
Average Section Size of The mean section size of courses varied according to the level of instruction
Courses provided and the characteristics of the higher education institutions. In

geaeral, the average section sizes at the calculus level or below were larger
(ranging from 24 to 30 students) than at the advanced or graduate level
(with mean sizes of 15 and 12, respectively; Appendix Table A-9).
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Faculty in
Mathematics
and Statistics

Faculty
Characteristics

Teaching Status of Faculty

The largest section sizes were at doctorate-granting institutions in courses
at the calculus level or below, with mean section sizes ranging from 50 to 57
students. In contrast, section sizes at the same course levels ranged from
18 to 34 at other types of institutions. Doctorate-granting institutions also
had higher average section sizes at the advanced level than other iypes of
institutions (24, compared with 12 to 16), although sections tended to be
smaller in advanced courses for all institutions.

For all but courses at the graduate level, sections on average had roughly
twice as many students at large institutions as at small institutions. To a
lesser degree, they were also larger for undergraduate courses at public
institutions than at private institutions.

Departmemal representatives were asked to provide basic descriptive
information about the number, background, and assignments of the
department’s faculty, difficulties in recruiting faculty, and faculty teaching
and research. Because the departments also included non-mathematics
faculty in some cases, they were generally asked to restrict their answers to
describing those faculty in mathematics and statistics, Specifically, they
were to include faculty that taught at least one mathematics/statistics
course in fall 1988.

An estimated 45,000 people taught mathematical or statistical science
classes in fall 1988 (Appendix Tables A-10a, A-10b, and A-10¢).” An
estimated 30,000 of these faculty were located at large institutions (5.000
students or more), while only 2,900 were at small institutions (less than
1,000 students). Faculty were most commonly located at public (34.800)
and two-year (17,200) institutions; only 5,000 were at baccalaureate
institutions and 2,200 at specialized institutions.

Departmental representatives were asked to describe their faculty in terms
of their teaching status (full-time, part-time, or graduate student), their
academic degrees, and the instructional levels of the courses they taught.

Faculty often taught at more than one instructional level. Over half
(26,400, or 59 percent) taught at least cne course in fall 1988 that was
below calculus level, 16,250 (36 percent) at the calculus level, 15,300
(34 percent) at the remedial level, 10,150 (23 percent) at the advanced
level, and 4,100 (9 percent) at the graduate level (Table 3; Appendix
Tables A-11a and A-11b). The percentages of faculty teaching below
calculus and remedial level courses reinforce the statistics presented eurlier
concerning the amount of teaching time devoted to nonmajors.
Mathematics and statistics departments did not attempt to place all
nonmajors in a limited number of classes and reserve most courses for
majors; instead, the introductory and calculus level courses were the
primary teaching focus of the faculty.

9‘111is estimatc includes pari-time facully and graduate students with full responsibility for 1caching a class.,
but excludes teaching assistants who only assisted in a class.
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Table 3.  The number and percentage of teachers of mathematical /statistical science classes in fall 1988 by
cmployment status and level of instruction:  United States

Level of instruction®

Employment status
R il Below Calculus L
emedia caleulus level Advanced Graduate
Total

Number............ccccoovvvnen ., et ariss e 15,300 26,400 16,250 10,150 4,100
2 s o TSROSO 3 Y 36 k) 4
Full-time

NUmMbBCT .o e e 6,800 14,700 12,650 9,550 3.950

Percent. ..o, 18 33 28 21 9
Part-time

NUMDBET v e 7.800 9,500 2.350 S50 150

PerCenT.....ooio e 17 21 5 1 -
Graduate students

Number ...ovveeeiivnn, RO 700 2.200 1,250 50 -

Percent ..o 2 5 3 - --

- = Rounds 1o zero.
*Faculty members were counted once for cach course level tuught. Percentages are based on the total of 45,000 teachers,
NOTE: Numbers have been rounded to the nearest 50. Details may not add 1o totals because of rounding,

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments a1 Higher Education Institutions
(HES 5), National Science Foundation, 1990 (survey conducied in 1989).

However, faculty teaching assignments varied depending on the type of
institution where they taught. Remedial courses were taught by 57 percent
~f all faculty at two-year institutions, compared with only 7 percent at
doctorate-granting institutions (Appendix Table A-12), Advanced courses,
in contrast, were taught by 3 percent of faculty at two-year institutions, but
by 27 to 42 percent of faculty at other types of institutions. Graduate
courses were taught by 25 percent of all faculty (including part-time faculty
and graduate students) at doctorate-granting institutions, by 11 percent at
specialized institutions, and by 11 percent at comprehensive institutions.

Teaching assignments also depended on faculty members’ full-time or part-
time status. While there were roughly equal numbers of full-time and part-
time faculty teaching remedial courses, the overwhelming majority of
faculty teaching at the calculus level or higher were full time (Figure 2).
Graduate students were listed separately from full-time and part-time
teachers when they taught at the same institu.: »n in which they were
enrolled. Of course, by this definition, graduate students could not form a
large part of mathematics and statistics teachers at most institutions, since
many schools do not have graduate students. At doctorate-granting
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Figure 2. The number of mathematics and statistics teachers in fall 1988 by instructional level
and teaching status: United States

Instructional
level
Remedial
14,700
Below calculus
12,650
Calculus level
Advanced
Teaching status
BR Fulltime
Graduate §° [ ] Parttime
Graduate studenis
| ) ] Y )
0 10,000 20,000 30,000
Number of teachers

NOTE: Teachers are counted once for cach instructional level ot which they taught. A teacher is included if he/she tsught a1 least one
mathematics/statistics course in fall 1988.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5),
National Science Foundation, 1990 (survey conducted in 1989).

institutions, half of the instructors of remedial courses and two-fifths of the
instructors of below calculus courses were graduate students.

Figure 3 displays full-time teachers by both the type of institution in which
they teach and the instructional level of courses they teach. Within each
institutional type, the percentage of faculty that were full time generally
increased as the course level advanced. Yet institutional type also was
important: comprehensive and baccalaureate institutions tended to have a
greater percentage of full-time faculty than specialized or two-year
institutions.
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Figure 3.-- Percentage of mathematics and statistics teachers with full-time positions in fall
1988 by level of instruction and institutional type: United States

100 -~
\:\m_\\“\ .
% o
60 =
Percentage with
full-time
positions
40 ~
Institutional type
—&=— Doctoral
20 == Comprehensive
‘‘‘‘‘‘ w= Baccalaureate
= ©=  Specialized
= ® » Two-year
0 ] | 1 1 L
Remedial Below calculus  Calculus level Advanced Graduate

Instructional level

NOTE: Teachers are counted once for each instructional level at which they taught. A 1eacher is included if he/she taught at Jeast one
mathematics/statistics course in fall 1988,

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5),
National Science Foundation, 1990 (survey conducted in 1989).

Academic rees and
Employment Status of
Faculty

Departmental representatives were asked to provide information on the
number of teachers who taught mathematical/statistical science classes in
fall 1988. This included the number of teachers by their employment status
(i.., full time and part time) and their highest degree. Additional detail was
requested by having departmental representatives provide this information
by the instructional level (remedial, below calculus, calculus level, advanced,
graduate) of the class taught. (See questionnaire item 3b, Appendix C, for
exact wording.) These findings are summarized below.

The academic background of mathematics and statistics faculty varied

depending on the instructional level taught. At the remedial level, teachers
most commonly had a master’s degree as their highest degree (10,700 of
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full- and part-time teachers, or 70 percent; Figure 4 and Appendix Table A-
13).1 Roughly equal numbers had bachelor’s degrees (2,200) and doctoral
degrees (1,700). Teachers for nonremedial courses below the level of
calculus also typically had master’s degrees (16,050, or 61 percent), though
teachers with doctoral degrees were considerably more common here than
at the remedial level (5,950, or 22 percent). At the calculus level, teachers
with doctoral degrees formed a majority (8,400, or 52 percent), and for
even more advanced levels, those with doctoral degrees formed an
overwhelming majority (8,250 of 10,150, or 82 percent, at the advanced
level and 3,950 of 4,100, or 97 percent, at the graduate level).

The patterns for full-time and part-time teachers were similar to those
found overall (Appendix Table A-11). However, part-time teachers rarely
had doctoral degrees. At the advanced level essentially equal numbers of

Figure 4. The number of mathematics and statistics teachers at each instructional level in
fall 1988 by highest degree of the teachers: United States

Instructional
level |

Remedial 15,300
Below calculus % 26,400

Calculus level E 16,250

Advanced EIOJSO m Doctoral
] 3 Masters
Graduate 4,100 Graduate students
- Bachelor's
0 10,000 20,000 30,000
Number of teachers

NOTE: Teachers are counted once for each instructional level at which they taught. A teacher is included if he/she taught at least
one mathematics/statistics coursc in fall 1988. The highest degrees of graduate siudents teaching at their own institution
are not known.

SOURCE: Higher Education Susveys, Survey of Mathematics and Statistics Departments at Righes Education Institutions (HES §),
National Science Foundation, 1990 (survey conducted in 1989),

wSomc additional number of graduate students who were tcachers may have had masier’s degrees. N
information was collected on the highest degree of graduate students.
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part-time teachers had master’s degrees as those who had doctorates, while
at the remedial level, relatively few had doctorates. Full-time teachers
were much more likely than part-time teachers to have doctorates at every
instructional level, though those with doctorates formed a majority only ut
the calculus level or higher.

Finally, the percentage of faculty holding doctoral degrees, the institutiona
type, and the instructional level taught were examined together to
determine the relationships (Figure 5). Though not all of the individual
differences were statistically significant, the general pattern was that, within
each institutional type, faculty were more likely to have doctorates at the
higher instructional levels. Also, within each instructional level faculty
generally were more likely to have doctorates at comprehensive and
baccalaureate institutions than at specialized or two-year institutions,

Figure 5.-- Percentage of mathematics and statistics teachers in fall 1988 with doctorates by
level of instruction and institutional type: United States

100+ o
/ "
80 - . w&ﬁ._wx\v&t
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Percentage
with doct¢ -ates
40 - Institutional type
—9— Doctoral
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= @ - Specialized
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) T | | ¥ ¥
Remedial Below calculus  Calculus level Advanced Graduate

Instructional level

NOTE: Teachers are counted once for each instructional level at which they 1aught. A teacher is included if he/she taught at least
onc mathematics/statistics course in fall 1988. The highest degrees of graduate students teaching at their own institution
are not known,

SOURCE: Higher Education Survcys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5),
National Science Foundation, 1990 (survey conducted in 1989).
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Recruitment of
Mathematics and
Statistics Faculty

Number of Positions
Filled

To determine whether mathematics and statistics departments have
difficulties in recruiting qualified faculty, departmental representatives
were asked 1o give the total number of full-time mathematics and statistics
positions that they had attempted to fill, and the suitability and
employment status of those hired. Many departments did not attempt to
fill any positions in any given year, so departmental representatives were
asked 1o provide their answers for a five-year period (1984-85 through
1988-89). Departments were also asked to evaluate how their ability to
recruit suitable faculty members had changed over the last two years.
Suitability was measured by having departmental representatives give the
number of positions filled by persons who met the advertised qualifications.

Over the period 1984-85 through 1988-89, 2,150 departments at higher
education institutions have attempted to fill a total of 9,600 full-time
positions in mathematics and statistics, with the primary emphasis on
positions in mathematics (8,200 positions; Appendix Table A-14). They
were successful in filling the great majority of these positions with people
meeting the advertised qualifications (76 percent with full-time faculty, and
7 percent with part-time faculty). leaving 17 percent of the positions
unfilled or filled by persons not meeting the advertised qualifications
(Figure 6)."! Specifically 10 percent were filled by persons that did not
have the advertised qualifications, and 7 percent were not filled.

Of that 10 percent filled with persons not meeting the advertised
qualifications, 9 percent or 900 positions were filled through temporiry
appointments and 1 percent or 100 through permanent appointments
(Appendix Table A-15a). The remaining 7 percent or 700 positions were
left unfilled for at least one year either because of a shortage of suitable
candidates (450 positions), or other reasons such as too little time to recruit
a second candidate after the first offer of a position was refused or
constraints in hiring (250 positions). A total 300 positions were unfilled for
two conseculive years,

The greatest difficulty in hiring was experienced by doctorate-granting
institutions, which were able to fill only 70 percent of their positions with
full-time personnel and 4 percent with part-time personnel meeting the
advertised qualifications (Appendix Table A-15b). Two-year institutions, in
contrast, were able to fill a greater proportion of their positions (81 percent
with full-time and 15 percent with part-time personnel) with persons
meeting the advertised qualifications. These differences may reflect the
fact that two-year institutions teach relatively few advanced courses, and
have relatively few teachers with doctoral degrees, and may suggest that the
primary difficulty in hiring is obtaining faculty with advanced degrees.

Small institutions had only 1,100 of the total 9,600 full-time positions to fill.
They were less successful than large institutions in filling their positions
with full-time faculty meeting the advertised qualifications (61 percent,
compared with 77 percent), and tended instead to fill the positions with

”'I'his may oversiate departments’ success in filling positions. 1f departments anticipated difficulty in
hining, the advertised level of qualifications may have been lower than what they might ideally have

sought.
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Figure 6. Faculty vacancies at mathematics and statistics departments over the period 1984-85
through 1988-89: United States

Other problems 3%

Not filled
Shortage of suitable (7%)
candidates 5%
Filled; faculty (full time
and part time) meet the Penmanent 1%
advertised qualifications
(82%) Temporary 9%
Filled; do not
meet advertised
qualifications
(10%)

Number of positions = 9,600

NOTE: Because of rounding, percentages may not add to 100. Sume double counting of positions occurred because if a position was
left unfilied for more than one year, it was counted once for cach year in which the department sought to fill the position. A totd
of 2,150 departments attempied to fill the 9.600 positions.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES S),
National Science Foundation, 1990 (survey conducicd in 1989).

part-time faculty meeting the advertised qualifications (31 per »nt,
compared with 3 percent at large institutions). Large institutions were
more likely than small institutions to make temporary appointments if they
could not find sufficient people meeting the advertised qualifications

(11 percent, compared with 2 percent).

To determine in which subdisciplines departments were having problems
recruiting faculty, departmental respondents were asked “In what areas arc
you seeking faculty members and having the most difficulty in recruiting
suitable candidates? Write ‘none’ if you are not currently experiencing
difficulties in recruiting suitable candidates” (Figure 7). Most said their
departments had not experienced problems, either because they had not
tried to fill any openings over the specified five-year period (22 percent), or
because no area provided any difficulty (57 percent). Representatives from
the remaining departments experiencing difficulties gave a wide range of
responses, with every subdiscipline being mentioned by at least some
departments, and 6 percent of departments responding that they had
difficulties in all arens.?

tzllcspm'mes were coded into the 11 classifications used by the Amcrican Mathemstical Sociely in i
annual employment survey (aigebra and number theory, analysis and functional analysis, geometry und
topology, logic. prohability. statistics, appliecd mathematics, compuler science, operations research.
discrete mathematics, and other), plus three additional classifications (all areas, no arcas, and
mathematics educstion) that were frequently mentioned. In some cases, departments specificd more
than one arca of difficulty in recruiting faculty; when this occurred, coding was based on the arsca
mentioned first,



Figure 7. Departmental representatives' assessment of the difficulties experienced by their
mathematics and statistics departments in recruiting: United States

Areas in which
difficulties were -é%
experienced i 2N No openings
(2%) /% N
\'\ % : :55- A
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All areas ,‘:\ :» X ;
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Mathcematics education

- Statistics

AN Other
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NOTE: Categories included within "other” are algebra and number theory, analysis and fraclional analysis, geometry and topology, logic,
probability, computer science, operations research, and discrele mathematics.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES §),
National Science Foundation, 1990 (survey conducied in 1989),

Changes in Ability to Two-thirds of the mathematics and statistics departmental representatives

Recruit Faculty Members  giated there had been no change in their department’s ability to recruit
suitable faculty members over the last two years, while 26 percent said
recruiting is now more difficult and 9 percent said it is now less difficult
(Appendix Table A-16).

Departmental representatives from departments at doctorate-granting
institutions (48 percent) and comprehensive institutions (37 percent) were
the most likely to say recruiting had become more difficult, while those at
departments at specialized institutions were the least likely (7 percent).
Increased difficulties in recruiting were also more likely to be reported by
representatives at large institutions (35 percent) than those at small
institutions (13 percent).
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Faculty Research
and Teaching

Relative Priorities Given
to Research and Teaching

Representatives from departments that have tried to fill a number of
openings may be in a better position to judge the employment market than
other departments, simply through having additional experience.!? By this
measure, the likelihood that hiring analified faculty has become more
difficult is strengthened. Of the representatives from those departments
trying to fill three or more positions, 35 percent perceived increased
difficulty in hiring, compared with only 9 percent of those from
departments not seeking to fill any positions.

Departmental representatives were asked to state whether research and
publication or teaching performance was more important in evaluating
faculty for advancement or salary decisions, and to describe the number of

faculty involved in research and their perception of the department’s
satisfaction with its faculty teaching performance.

Representatives at four-fifths of all mathematics departments felt teaching
performance was more important than research for evaluating full-time
faculty in their institution--teaching was mch more important for

68 percent and somewhat more important for 11 percent (Appendix

Table A-17a). Only 12 percent said that research was somewhat or much
more important than teaching at their institution.

Only at doctorate-granting institutions did a majority of deparimental
representatives indicate that research was more important than teaching at
their institution, with 43 percent saying that it was much more important
and 36 percent saying it was somewhat more important. Only 3 percent of
representatives at doctorate-granting institutions said that teaching was

more important than research at their institution.

Though relatively few departmental representatives emphasized research
over teaching, their departments tended to be large. For example, the
departmental representatives most likely to say their institution
emphasized research were in departments at doctorate-g. anting
institutions, which had roughly one-fourth of all faculty and students in
mathematics. As a result, though most faculty and students were at
departments where representatives felt their institution considered
teaching to be more important, substantial numbers of students and faculty
were at departments where research was more important. Of all full-time
faculty in mathematics and statistics departments, 17 percent were at
departments where departmental representatives felt their institution
viewed research 1o be much more important than teaching, and an
additicnal 14 percent at departments where research was seen as somewhat
more important (Figure 8). Similarly, 14 percent of all students in fall
1988 were in departments where departmental representatives said that at
their institution research was much more important than teaching for

lsllowcvcr. a position was counted once for each year in which a depariment tried 1o fill it, 50 that
depariments that were unsuccessful in filling positions are likely fo be in the group of dcpartments wilh
the greatest number of openings. Still, while this group may ovcrrepresent departments thal
experienced difficullies in hiring, that does nof necessarily imply that they will have perceived an
increase in the difficulty of hiring.
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evaluating full-time faculty, and an additional 14 percent were at
departments where research was somewhat more important.

Departmental representatives consistently indicated that their institution
emphasized teaching over research in the case of part-time faculty:

92 percent considered teaching to be much more important than research
(Appendix Table A-17b). Except for representatives of departments at
doctorate-granting institutions, the percentage rating teaching as much
more important was 86 percent or higher for every category of institution.
Even at doctorate-granting institutions, only 14 percent of the departmental
representatives considered research as more important than teaching for
part-time faculty.

Figure 8. Departmental representatives' assessment of the relative importance of research
versus teaching in evaluating full-time faculty at their institution and the percentage
of all mathematics faculty in the departments; United States
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one mathematics/statistics course in fall 1988, The highest degrees of graduate students teaching at their own institution

SOURCE: Higher Education Surveys, Susvey of Mathematics and Statistics Depariments al Higher Education Institutions (HES 5),
National Science Foundation, 1990 (survey conducied in 1989).
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Faculty Research Efforts

Satisfaction with Teaching

Departmental representatives were asked to describe the involvement of
their department’s full-time faculty in research/publication and education
research/publication. For each area, they were asked to state the number
actively involved, the number that applied for Federal support, and the
number that received Federal support.

Of 24,450 full-time faculty in the mathematical and statistical sciences,
9,150 (38 percent) were actively involved in research and publication
(Appendix Table A-18a). Research involvement was greatest at doctorate-
granting institutions (77 percent), and least at two-year institutions

(4 percent).

Of those involved in research and publication, 3,400 (37 percent) applied
for Federal support in 1987, and of those applying, 2,100 (61 percent)
received it."* Among active researchers, applications for Federal support
were more common at doctorate-granting institutions (where 49 percent
applied) than at two-year institutions (8 percent), and at large institutions
(40 percent) compared with small institutions (27 percent).

Research and publication was less common in mathematics and statistics
education, involving 2,750 (11 percent) of the full-time faculty (Appendix
Table A-18b). Variations in the proportion of all full-time faculty at each
type of institution were relatively small, ranging from 8 percent at two-year
institutions to 14 percent at comprehensive institutions, a difference that
was nevertheless statistically significant.

Responses showed that 550 (20 percent) of mathematics education
researchers applied for Federal support in 1987, and 49 percent of them
received Federal support. Applications for support were more common it
doctorate-granting institutions (28 percent of those actively involved in
education research/publication) than at two-year institutions (11 percent).

Departmental representatives were asked to rate their satisfaction with
both their department’s quality of teaching and student outcomes from the
teaching, on a scale from 1 (not at all satisfied) to 10 (very satisfied). They
were asked to do this rating for each of the instructional levels.

Departmental representatives’ evaluations were generally positive, with
mean ratings of 6.2 or higher (Appendix Tables A-19a and A-19b). For
each instructional level, departmental representatives were more satisfied
with the quality of teaching than with student outcomes, with the mean
rating for quality of teaching ranging from 7.5 to 8.6, while the mean rating
for student outcomes ranged from 6.2 to 8.0. They were also more satisfied
with teaching in advanced and graduate courses (8.5 to 8.6 for quality of
teaching, and 7.7 to 8.0 for student outcomes) than in remedial courses (7.5
and 6.2, respectively).

14Striﬂly speaking, some of those applying for Federal support may not have been sctive in research if
they failed 1o receive the support, and it was their only means of financing the research.
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Problems in

Mathematics
and Statistics
Departments

The differences among the evaluations of departmental representatives at
different institutions were generally small and statistically insignificant.
Even some of the largest differences (e.g., between representatives at small
schools and those at large schools at the graduate level) were not
statistically significant.

Departmental representatives were given a list of 21 potential problems
and ask to indicate which they experienced. From those they checked, they
were asked to rank the five greatest problems.

The problems checked most frequently were teaching load (52 percent),
funding of faculty travel (47 percent), physical facilities (43 percent), and
adequate computing equipment (41 percent; Appendix Table A-20). The
problems ranked as the most important were teaching load (43 percent of
those citing it as  problem), recruiting and retention of qualified faculty
(31 percent), and physical facilities (30 percent).’ In some cases,
departmental representatives’ rankings of the problems produced
considerably different results than measures of the frequency of the
problems. For example, the funding of faculty travel was one of the most
frequently cited problems, yet few representatives ranked it as the most
important. On the other hand, recruiting qualified faculty was less often
mentioned as a problem, but a much higher percentage of representatives
ranked it as the greatest problem; in fact, the differences in percentages
was sufficiently large that a greater total nuniber ranked it as the greatest
problem as well (Figure 9).

To a large degree, the list of problems provided in the questionnaire
centered on problems related to research (and to graduate students), since
other portions of the questionnaire collected information on teaching.
Thus, the problems should not be expected to be equally applicable to all
institutions. Consequently, there was considerable variation among
institutions. While the average number of problems checked per
departmental representative was 5.0, the mean number of problems ranged
from 3.5 problems per representative at two-year institutions to 9.0
problems at doctorate-granting institutions (Figure 10). The greatest
differences between the responses of departmental representatives at
doctorate-granting and those at two-year institutions concerned faculty and
graduate students (the second of which applies only to doctorate-granting
institutions), yet significant differences also existed in responses relating to
institutional support and faculty resources. Another difference among
institutions was that departmental representatives at large institutions cited
more problems (6.8) than those at small institutions (3.6); again, this was
true for each of the three categories of problem areas.

While departmental representatives at doctorate-granting institutions cited
the greatest number of problems, there was actually great variation among
institutions depending on the individual problem being mentioned.
Perhaps the most consistent result was that representatives at specialized
institutions were typically the least likely to mention any particular

lsPcm:cmagcs do not add to 100 because each percentage is computed from s diffcrent base,
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Figure 9. Ranking of the nine problems reported most often by representatives of mathematics
and statistics departments: United States
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SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5),
National Science Foundation, 1990 (survey conducted in 1989).

Figure 10. Mean number of problems checked by mathematics and statistics departmental
representatives by type of problem and institutional characteristic: United States
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SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Instirutions (HES 5),
National Science Foundation, 1990 (survey conducied in 1989).
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Differences
Among
Institutional
Types

problem. For example, the funding of faculty travel was mentioned by most
representatives at comprehensive (62 percent) and baccalaureate
institutions (59 percent), but by only 13 percent of departmental
representatives at specialized institutions (Appendix Table A-21).
Departmental representatives at doctorate-granting institutions were likely
to cite problems concerning physical facilities (77 percent) and external
support for scholars (70 percent), in contrast with those at specialized
institutions (8 and 19 percent, respectively). The most frequently cited
problem--teaching load--was noted more often by departmental
representatives at comprehensive (68 percent) and baccalaureate
institutions (65 percent) than those at doctorate-granting institutions

(43 percent). One of the problems spread most uniformly across
institutions was the amount of clerical support. Responses were similar--
35 percent by most representatives at two-year institutions cited this as a
problem, as did 41 percent at comprehensive and baccalaureate
institut’ons.

Departmental representatives at large institutions typically were more
likely to mention problems than those at small institutions, including
differences concerning physical facilities (64 percent versus 31 percent).

The introduction of this report noted that institutional type (i.e..
doctorate-granting, comprehensive, baccalaureate, specialized, and two-
year is important in determining the nature of mathematics and statistics
departments at any particular institution. This section provides a brief
summary of the major differences, presented earlier, between departments
at different types of institutions.

Departments differed considerably in the types of programs offered. Many
(850) departments did not offer degrees in mathematics or statistics; these
departments were typically at two-year institutions, and often had a
broader focus than mathematics and statistics alone. Together with other
departments providing degrees no higher than associate’s degrees in
mathematics, these departments had 41 percent of the faculty and

42 percent of the mathematics students in fall 1988. Their primary focus
was on teaching rather than research. Teaching tended to be concentrated
on classes at the remedial and below calculus levels.

Departments offering doctoral degrees in mathematics were fewer in
number (200 departments), but larger in average size, accounting for

25 percent of all teachers and students. Departmental representatives at
doctorate-granting institutions (a group roughly, but not exactly, equivalent
to those offering doctoral degrees) were the only category (of respondents)
for which a majority said that research was more important than teaching
when evaluating faculty at their institution. In fact, 78 percent of all full-
time faculty in these departments were actively involved in research and
publication, and these researchers accounted for 57 percent of all full-time
faculty actively involved in research in mathematics. These departments
also faced different problems than other departments. Departmental
representatives cited a greater total number of problems faced, and were
more Jikely to cite problems with physical facilities, the amount of external



support for faculty scholarly activity, and difficulties in recruiting qualified
faculty. Also, while two-thirds of all departmental representatives said
there had been no change in their ability to recruit suitable faculty
members over the last two years, 48 percent of the departmental
representatives at doctorate-granting institutions said recruiting had
become more difficult. Though they represented departments with a
greater proportion of teachers and students in advanced or graduate
courses than other representatives, a substantial portion of the teaching
effort was still devoted to the calculus level or below.

33



Appendix A
Detailed Tables

34

A-1




A2

A-3

A4

A-0a

A-6b

A-10a

A-10b

DETAILED TABLES

Number and percentage of departments offering, the number of teachers
who taught, and the number of students enrolled in mathematics/

statistics courses in fall 1988 by highest degree offered in mathematics/
statistics: UNIted STALES ......covviccrinisiiceisimncrsssstesissns s stsssssssssssasssss sssssssssnnses

Percentage of mathematics and statistics departments by institutional
type and highest degree offered in mathematics/statistics: United States........

Percentage of faculty and students in fall 1988 by level of instruction and
highest degree offered by departments in mathematics and statistics:
UNILEA SLALES ...ocvcrerrrerrcnrermsuensnenerssssstronstssssssesssassossnsssastssssssmsssssssnsssssssssssansssssssses

Number and percentage of institutions and departments by type of degree
offered and highest degree offered within each field: United States..................

Number and percentage of departments offering mathematical/statistical
science degrees by type of degree: United States...........ccocveenvncvnevennncvenssnsnnnns

The number and percentage of teachers who taught mathematical/
statistical science classes in fall 1988 by degree offered (through department)
and by institutional characteristic: United States............ocomnmrncsssncisncninn,

The number and percentage of students in mathematical /
statistical science classes in fall 1988 by degree offered (through department)
and by institutional characteristic: United States............coocveuvrsvencrcrivenrnsnnnseenn:

The mean percentage of students taking at least one course in mathematics
or statistics from mathematical/statistical science departments, and the

mean percentage of departmental teaching time spent on nonmajors by
institutional characteristic: United States........ocovmvvesinnvncncimimmsssnnsinnssnnens

The number and percentage of students in mathematical /statistical science
classes in fall 1988 and by class level and institutional characteristic:
United SLALeS.......cccvvcinirircrnecisininsssnnnsisesessisssssisanissssrsssmissmsstssssossestssssssrssssaessasasses

The number of (course) sections in mathematical/statistical science in fall
1988 and the mean section size by class level and institutional
characteristic: UnIed SLAtes..........crcemrmeierrasmmrmsneecomsmsssmosmsssisstosm s

The percentage of teachers who taught mathematical/statistical science
courses in fall 1988 who were full time by class levels taught and
institutional characteristic: United StAtes........ccoeeverevcemrrmcrrinesersnsmersennesesssesssssesens

The percentage of teachers who taught mathematical/statistical science
courses in fall 1988 who were part time by class levels taught and
institutional characteristic; United States........ccveesvrerernrrcimninssssnsnsssrsssriensensans



A-10c The percentage of all teachers who taught mathematical/statistical science
teachers in fall 1988 who were graduate students by class level taught and
institutional characteristic: United States..........ccoveviorresnnissnsnsensesssssssninennsennnns

A-11a Total number of teachers, sections, and students for mathematical/
statistical scicnce classes in fall 1988 by level of instruction:
UNILEA SLALES......covvrrererreerrrisiencreraisenseresssensessssessnssssssassasassensarsnssssssssss sstsss sssacssessesenas

A-11b Mean number of teachers, sections, and students for mathematical/
statistical science classes in fall 1988 by level of instruction:
UNIEA STALES......ccvenrierrnancsnsassnsasscsisistsssssiosnessisesssssssensssssss sasssnssnssssssassssanss stssasstansasss

A-12  The number and percentage of teachers of mathematical/statistical science
classes in fall 1988 by institutional type and level of instruction:
UNILEU STALES.....cuecvecreericsrensiainerssaressnnsesassssssneascssessssssssssssssessssssssssssssssssnssssssssnsssssasns

A-13  Number and percentage of teachers of mathematical/statistical science
classes in fall 1988 by highest degree obtained and level of instruction:
UNIEEA STALES......cvovveviereensiaiie et sressessssssnss srasessssesssassssssessassssnsssssessssssssenssssssssnsisnes

A-14 Number of full-time positions in mathematics/statistics that departments
attempted to fill over the period 1984-85 to 1988-89 by institutional
characteristic; United Stales.........cees covvrcsrenrncnnctntieen s,

A-15a Departmental recruitment of mathematics/statistics faculty (number)
over the period 1984-85 to 1988-89 by institutional characteristic:
UNIEA SLALES.....oceceee ettt sesea st csbas st s st es st s sn s s s stansesssena s

A-15b Departmental recruitment of mathematics/statistics faculty (percent)
over the period 1984-85 to 1988-89 by institutional characteristic:
UNIEEA STALES......cv et sessese s sttt stasb st st ss s b sbsss s st assa s ass s s sas s

A-16 Departmental representatives’ assessments of changes in the ability of their
department to recruit suitable faculty members in the last (wo years by
institutional characteristic: United States..........c.coocccmvivivnisineneninnsvnnsisinninen

A-17a Departmental representatives’ assessment of the relative importance
given to research/publication versus teaching performance in evaluating
full-time faculty in mathematical/statistical science at theii
institution by institutional characteristic: United States..........cccovenrveenneen.

A-17b Departmental representatives’ assessments of the relative importance given to
research/publication versus teaching performance in evaluating
part-time faculty in mathematical/statistical science at their
institution by institutional characteristic: United States...........ccccoevcvvccvennnnn.

A-18a Total number of full-time faculty in mathematics/statistics departments,

and number and percentage involved in research/publication by
institutional characteristic: United SLates..........cocovivvvnieresnneseensneesieeaes

36 A4



A-18b Total number of full-time faculty in mathematics/statistics departments,
and number and percentage involved in education research/publication by
institutional characteristic: United States.........cccoeuvuumcemirvmerncemssnenscnsssesemsnccsaes A-31

A-19a Departmental representatives’ mean level of satisfaction with quality of
teaching in mathematics/statistics by level of instruction and institutional
characteristic: United SIALES.........cccccorrvurrrrrenmsessenmss s cssssssesssssssssesassssssssesssanes A-32

A-19b Departmental representatives mean levei of satisfaction with student
outcomes in mathematics/statistics by level of instruction and
institutional characteristic: United STAtes.........o...ooeecvmveeverecsmnscsensesnnesssesssessass s A-33

A-20 Percentage of mathematics/statistics departmental representatives who

indicated their department experienced problems and their ranking of

those problems: United States..........c.ccccoecerrvrvcrencns et h st ta s A-34
A-21 The psrcentage of mathematics and statistics departmental representatives

who indicated their department experienced each of the nine most frequently

cited problems by institutional characteristic: United States........c..coc.occveuvereecn. A-35

B-1  Response rate for each item on the mathematics and statistics questionnaire:
UNIIEA SLALES.........cooeeecrinirecesrsessesassssssssssssssssssssssssstsssessasssssassassasssntsessasnssssss anssns B-5

B-2  Selected standard errors by institutional characteristic:
UNIEA SIALES.......ouerieeicrccicencirireseiessssrssintsesssrssssessresssessessssassssnstes st sasssasassssssans B.7

37

A-5




Table A-1. Number and percentage of departments offering, the number of teachers who taught, and the
number of students enrolled in mathematics/statistics courses in fall 1988 by highest degree offered
in mathematics/statistics: United Statcs

Highest degree offered in mathematim/sxatislim‘
Other No
ceri Total
Characteristic degrees onlyz dcgrcesz
Doctoral Master's Bachelor's | Associate’s
Depzu’tmems3
Number........ woennen. 2,750 200 200 o0 550 350 500
Percent......cccveveinnns 100 8 8 32 21 13 18
Tmchcrs‘
Number.....coovennne 45,000 11,450 6,150 8,900 10,050 3,700 4,750
Percent.......cccvrnans 100 25 14 20 2 8 11
Studemss
Number.......cc.oco.n.e 2977350 740,500 442,650 552,500 723,100 229,000 289,600
Percent......convonennnne 100 25 15 19 24 8 10

1‘l'he classification of the highest degree offercd is based upon the highest degree offercd by a mathematics/statistics
department, not by the institution as a whole.

2 hese departments were the primary locations for teaching mathematics/statistics at their instilutions, but either offered
no degrees or only degrees other than in mathematics/statistics.

3Some institutions have more than one depariment in mathematics/:.atistics. Each department is counted individually.

“The rotal number of faculty is unduplicaied, but percentages were calculated by counting faculty members once for each
class level taught. Figures represent the number who taught at least one mathematics/statistics course in fall 1988.

s‘l'he number of students is estimated by multiplying thc number of sections offered and the mean section size. Students
are counted once for each section taken to give this cstimation of the number of students who were enrolled in
mathematics/statistics courses in fall 1988.

NOTE: The numbers of departments, teachers, ani students have been rounded to the nearest 50. Percentages may not
add 10 100 because of rounding.

SOURCE: Higher Education Surveys, Survey of Maihcmatics and Statistics Deportmenmts at Higher Education
Institutions (HES $), National Scicnce Foundation, 1990 (survey conducted in 1989).
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Table A-2. Percentage of mathematics and statistics depariments by institutional type and highest degree
offered in mathematics/statistics: United States

Highest degree offercd in n‘mthcmatim/mtizsliA::r.l

Characteristi Total Other 3 No )
araciensiic degrecsonly”|{  degrees
Doctoral {| Mazster's | Bachelor's | Associate's
Number of depariments>. 2,750 200 200 900 550 350 500
Percentage in each
institutional typc
Total.....coeeenerieenions 100 100 10 100 100 100 100
Doctoral.......ccournricnnn. 9 87 13 1 0 3 -
Comprechensive.............. 15 8 74 25 0 2 1
Baccalsureate................. 25 0 6 65 0 9 12
Specialized..................... 8 5 2 6 - 13 19
TWO-yEar......c.ooocrere 44 0 5 3 100 %4 67

-~ = Rounds to zero.

1‘l‘he classification of the highest degree offered is bused upon the highest degree offered by a mathematics/statistics
department, not by the institution as a wholc.

2'1'hese departments were the primary locations for teaching mathematics/statistics at their institutions, but either offered
y no degrees or only degrees other than in mathematics/statistics.

3Some institutions have more than one department in mathematics/statistics. Each department is counted individually.

NOTE: The numbers of departments have been rounded to the nearest 50, Perccntages may not add to 100 because of
rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments a1 Hizher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-3. Pcrcentage of faculty and students in fall 1988 by level of instruction and highest degree offered by
departments in mathematics and statistics: United States

Highest degree offered in mathematics/sxmis(icsl
.. Other No
Characteristic degrees nnlyz dcgrccs2
Dzetoral Master's Bachelor's Associate's
Famlty3

Number of teachers.......... 11,550 6,100 8,900 10,050 3,700 4,750

Percentage (duplicated)
Remedial............cco....... 7 21 31 60 57 47
Below calculus............... 39 S5 &4 89 74 66
Calculus......c.ceccvvrirranen, 45 36 47 27 24 pX ]
Advanced..........oooeeeeee.. 32 33 41 2 9 5
Graduate.....ovvvvneninnn, 20 15 1 0 2 0

Sluden(s‘

Number of students.......... 740,050 442,650 552,500 723,100 229,000 289,600

Percentage (total)............. 100 100 100 100 100 100
Remedial.....c.ccoooev e, 7 16 16 37 38 25
Below calculus ... 37 47 48 52 49 65
Calculus......ooocveveccn, 38 23 Pz 11 10 8
Advanced .......ocveenne. 13 12 12 1 ]
Graduate......c...cceeae... 2 - 0 1 0

~ = Rounds to zero.

IClassification is based upon the highest degree offercd by a mathematics/statistics department, not by the institution as a
whole.

These departments were the primary Jocations for teaching mathematics/statistics at their institutions, but either offered
no degreces or only offered degrees other than in mathematics/statistics.

3‘Tmal number of faculty is unduplicated, but percentages were calculated by counting faculty members once for each class
level taught. Thercfore, percentages add to more than 100. These figures represent faculty who taught at lcast one
mathematics/statistics course in fall 1988,

dNumber of students is cstimated by multiplying the number of sections offered and mean section size. Students are
counted once for each section taken to give this estimation of the number of students who were enrolled in
mathematics/statistics courses in fall 1988, Percentages may not add to 100 because of rounding.

NOTE: Students are countcd once for each scction taken. The numbers of departments, teachers, and students have been
rounded to the nearest 50.

SOURCE: Higher Education Survcys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).



Table A-4. Number and percentage of institutions and departments by type of degrec offered and highest
degree offered within each ficld: Uniled States

Joint degrees
Computer
Degree IMathematics] Statistics . P 6] herl
offered science . .
Mathematics/ Mathematics/
statistics computer science
Number of institutions
offering degree”...........covcenee 1,700 200 800 400 150 450
Percentage (total).......cunnenene 100 100 100 100 100 100
ASSOCIBIL'S. ..o evrcrrenrenens 30 ] 39 58 3 16
Bachelor's......ccccoerreneeccnnn, S0 17 53 28 43 78
MBESIEE'S vocorcrereereieicsrennns 11 37 ) 9 18 4
Doctoral..........coceoeerrcinvrnnns 10 i) 2 S 8 i
Number of departments
offering degree..........cccocevrnuinc. 1,800 200 BOO 400 200 500
Percentage (total)..................... 100 100 100 100 100 100
ASSOCIALES ... reecrerrrenerrenenns 31 6 39 57 30 18
Bachelor's.......ceeninverrcnrrnnen. 49 16 52 28 44 76
Master's......cccomeeercnervenens 11 40 6 10 18 4
Doctoral..........ccovvvvevvrerne 10 18 2 8 1

chpanmems were sampled only if they were labeled as mathematics or statistics departments, or if they were the primary
location for teaching mathematics or statistics. Independent computer science departments and other independent
departments such as psychology, sociology, economics, and education are not included in these estimates.

2 If more than one department at an institution offered degrees in mathematics/statistics, only the department offering the
highest degree in the specified discipline is counted here.

NOTE: Estimates on the numbers of departments and institutions huve been rounded to the ncarest 50. Depanments or
institutions that offered a degree in more than one discipline arc counted in each column that applics,
Percentages may not add to 100 because of rounding,

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Highcr Education
Institutions (HES §), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-5. Number and percentage of departments offering mathematical/statistical science degrees by type
of degree: United States

Degrees offered by Dt:;:.arm'tent12
Associate’s Bachelor’s Master’s Doctoral
Field degree degree degree degree

Number | Percent | Number | Percent | Number | Percent | Number Percent

Mathematics.........oooccrrvnneen. 600 21 1,200 44 350 13 200 6
SIALSHICS ..o vmcereermnctnrerrinines - 1 100 4 150 6 100 3
Computer science.................c 350 13 500 18 50 2 - 1
Other.......coooonimrinnrinennnens 250 10 150 5 50 2 - 1
Joint degrees
Mathematics/statistics..... 50 2 100 4 50 2 - 1
Mathematics/computer
SCIENCE........coouvenriassrasienases 100 3 400 14 - 1 - -

~ = Rounds to zero.

Uncludes all departments with mathematics or statistics in their title, as well as the single department with the primary
responsibility for teaching mathematics/statistics if no mathematics or statistics department exists.

zPementagu sre based upon the estimate of 2,750 departments offering instruction in matbematics/statistics. It is not
meaningful to add percentages because some departments offer more than one degree.

NOTE: Numbers are rounded to the nearest 50.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (HES §), National Science Foundstion, 1990 (susvey conducted in 1989).
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Table A-6a. The number and percentage of tcachers who taught mathematical/statistical science classes in
fall 1988 by degree offercd (through dcpartment) and by institutional characteristic: United

States
Teachers
Degree offered (percent)
Institutional
characteristic
Number Both Neither
Mathematics Statistics mathematics mathematics
only only and nor
statistics® statistics
Totahonoveccrieeeeecirrarnens 45,000 55 2 23 20

Type

Doctoral...........ccconeremnrinncne 11,300 38 6 55 1

Comprehensive......c...couee.. 9,300 67 - 2 1

Baccalaureate..........c.cooennn. 5,000 85 0 6 10

Specialized..........oeiennee 2,200 5 - 16 30

TWO-YERL.......cco.overrrnrsssennnnss 17,200 52 - 4 “
Control

Private......cocovcvvvvincricensninas 10,200 67 1 15 17

PubliC ..ot srevanan, 34,800 52 2 25 20
Enrollment size

Less than 1,000 ................. 2,900 38 0 11 51

1000-4999............ccocvennee. 12,100 66 1 3 29

5,000 or MOTe....ooovieen 30,000 52 32 13
Region

NOMREaS ....c.covevrrirrerenieeenas 11,300 57 1 21 21

Central.....oooovceveieeceseanane 11,200 47 2 28 2

Southeas! ........cocoveieeivvervinne 10,500 57 2 15 26

R, 12,000 60 2 27 1

-~ = Less than 1 percent.

*Includes departments offering separate degrees in both mathematics and statistics, and depaniments offering joint degrees
in mathematics and statistics.

NOTE: The numbers of teachers have been rounded to the nearest 100. Details may not add to totals and percentages
may not add to 100 because of rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departmemts at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-6b. The number and percentage of students in mathematical/statistical science classes in fall 1988 by
degree offered (through department) and by institutional characteristic: United States

Smdxzms1
Degree offered (percent)
Institutional
characteristic
Number Both Neither
Mathematics Statistics mathematics mathematics
only only and 3 nor
statistics statistics
Total.....ccvvveveervririerraenn, 2.977.400 L1 1 26 18

Type

Doctoral...........ccooveveievvrnns 735,000 36 S 59 -

Comprehensive................... 661,500 65 - 34 -

Bacralaureate............c.......... 282,300 34 0 6 10

Specialized...........c....crunvunee. 106,000 58 - 9 32

TWOYEBT .....occvercarenrrirssnnnens 1,192,600 53 -~ 7 40
Control

Private.....ooeevvreevvvieceninnnae 479,600 64 1 20 i4

PUbliC .o, 2,497,800 53 1 27 19
Enrollment size

Lessthan 1,000 ................ 101,800 47 i) 14 39

1,000-4,999.........ccovvveviinns 73B.800 64 i 5 30

5,000 or more...........coovvennne 2,147,700 52 2 33 13
Region

Northeast.........c.creevrerercrenns 673,600 50 - 25 24

Central........ccovvevrieecvrnn. 708,600 49 2 30 19

Southeast.........cecveveerericvrnanae 704,800 59 2 17 23

WESL ...ovecvricrereresrnssrsseerarsnes 890,400 60 2 30 9

- = Less than 1 percent.

lFigures calculated by multipling the number of sections reporied and the average section size. Students are counted once
for each mathematics/statistics class in which they are enrolled.

2Im:ludea depaniments offering scparate degrees in both mathenatics and statistics, and depariments offering joint degrees
in mathematics and statistics.

NOTE: The numbers of students have been rounded 1o the nearest 100, Details may not add to totals and percentages
may not 8dd to 100 because of rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-7. The mean percentage of students taking at least one course in mathematics or statistics from
mathematical/statistical scicnce departments, and the mean percentage of departmental teaching
lime spent on nonmajors by institutional characteristic: United States

Institutional Students taking at least one! Teaching time devoted 102
characteristic course from department nonmajors
TOal...iececr e 80 80

Type

Doctoral...........ccovrvvesrsercrrirsianrasnan 63 67

Comprehensive......ccccevciinnes 84 75

Baccalaureate..........coooeviveveievcnnn, 82 70

Specialized.........cciirnviiiinininns 95 87

TWO-YEAL ...t ) 90
Conirol

Private ..ot s 8 74

Public .o 78 85
Enroliment size

Lessthan 1000 ... 85 ™

1000 -4999.......ie e 81 80

5,000 Of MOTE...cooveevriverreriranerrenns 78 82
Region

NOMRCASE.........orvverrvererercrrieiserennnane 76 77

CenLal ..o e 81 82

SouthCast .........oovvmriveniennriininiennans 88 80

|, 7~ SRS 76 82

1Figur».:s are departmental representatives’ estimates of the percent of students who take at least one mathematics/statistics
course during the course of their enroliment at the institution.

2Figures sre departmental representatives’ responses o questionnaire item 2L "what percentage of your depariment’s
teaching time in mathematics/statistics is spent teaching non-majors?”

SOURCE: Higher Education Survcys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (HES §), National Scicnce Foundation, 1990 (survey conducted in 1989).
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Table A-8. The number and percentage of students in mathematical/statistical science classes in fall 1988 and by
class level and institutional characteristic: United States

Percentage enrolled at each class level
L. Number of
Institutional dents®
characteristic stucents
(in thousands) Remedial Below Calculus Advanced Graduate
caleulus level
Total......coorveevrererevrrinenn 2977 21 48 pal 8 2

Type

Docioral......ccovvrvvinnervnnnne. 738 b 37 39 13 4

Comprehensive................. 661 17 49 2 11 2

Baccalaureate.................... 282 16 46 27 12 -

Specialized...............cccn... 106 14 46 19 17 3

TWO-YeaT ... ocvverecrirs 1,193 35 54 10 1 0
Control

Private......oececeiirinnene 480 13 41 3 12

) V1) 1T~ 2,498 2 49 20 7 1
Enroliment size

Less than 1,000 ................. 102 24 49 19 8 -

1,000 -4999...........ccconen. 739 23 54 17 6

5,000 or more................. 2,137 21 46 23 8 2
Region

Northeast........c.coervvenenn, 674 18 49 2 9 2

Central.....veveicvceeiinen, 709 18 43 27 9 2

Southeast .....ooeveveevviniencnns 705 2 56 16 5 1

West....ooovvvrrrnreniie e, 890 27 44 20 8 2

-~ = Rounds to zero.

*The number of students is estimated by multiplying the number of sections offercd and the mean section size. Students arc
counted once for each section taken to give this estimation of the number of students who were enrolled in
mathematics/statistics courses in fall 1988,

NOTE: The numbers of students have been rounded to the nearest 1,000. Details may not add to totals and
percentages may not add to 100 because of rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions
(HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-9. The number of (courses) sections in mathematical/statistical science in fall 1988 and the mean section size by class level and institutional
characteristic: United States

Number of sections Mean section size
Institutional
characteristic
Remedial Below Calculus | A gvanced Graduate Remedial Below Calowlus | Advanced |Graduate
calculus Jevel caiculus level
Total............... 22,900 42,300 19,900 11,650 4,100 26 30 24 15 12
Type
Doctoral ........ .. 1,150 6,400 5,700 3,900 2,800 54 57 50 24 1
Comprehensive.. 3450 8,800 4,900 3,950 1,000 29 34 28 16 10
Buccalaurcute . 1,800 4,650 31 3,400 S50 23 26 20 12 7
Specialzed ... 700 1,750 R LY 950 200 - - - - -
Two-year. ... . 15800 20,750 5.250 00 NA 23 27 19 15 NA
Controf
Private .. .ol .. 2850 7.100 §.350 4,150 ) 1 24 20 12 13
? Public............. 20,050 35,200 14.550 7.500 3250 28 3 20 19 11
> Enroliment size
Less than 1,000. 1,200 2,300 1,050 750 50 19 20 14 10 -
LIKN-4 009 7,300 13,450 S.200 3,350 350 23 28 21 12 -
5,000 or more..... 14,400 26,500 13,650 7.550 3,700 35 40 34 21 12
Region
Northeast............ 5.400 8.450 5,750 3,300 1,050 25 32 25 16 14
Central......c..ov..e. 4,500 10,150 5250 2.950 1,100 24 28 24 14 10
Southeast............ 5,700 12.600 4,150 2.300 850 24 27 20 13 10
7 7,300 11,100 4,750 3,100 1,100 30 32 25 17 11

-- = Too few cases for a reliable estimate.
NA = Not applicable.

NOTE: The numbers of sections have been rounded to the nearest 50. Details may not add to totals because of rounding,

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5), National Science Foundation, 1990
(survey conducied 1n 1989). '




Table A-10a. The percentage of teachers who taught mathcmatical/statistical science courses in fall 1988 who
were full time* by class levels taught and by institutional characteristic: United States

Class level taught
] Number
Institutional of
charscieristic teachers _ Below Calculus
Remedial calculus level Advanced Graduate
Total.....coveerrrieiriaerans 45,000 15 3 28 21 9

Type

Doctoral........cccovieeorcceninns 11,300 2 15 31 30 24

Comprehensive............... 9,300 12 40 33 M4 10

Baccalaureate.................... 5,000 18 47 44 39

Specialized.............coconnnne 2,200 9 2 26 25 10

TWo-year.....cuimniiinnnns 17,200 25 38 19 2 0
Control

Private.....c.ccovcrvenriiirinns 10,200 13 32 3% 32 8

PubliC...ooooovveomverennen. 34,800 16 33 p) ) 18 9
Enrollment size

Lessthan 1,000................. 2,900 23 39 30 22 1

1,000-4999................... 12,100 20 40 30 21 2

5,000 OF MOTE.....o.occrvanenn. 30,000 12 29 27 21 12
Region

Northeast..........cocoovvivrurans 11,300 14 29 22 9

Central .o.oeevovieeee e 11,200 12 31 28 2 9

SOUINEASt ...cveoonerrerierinan . 10,500 18 28 19 8

WESt ..o e, 12,000 17 32 28 21 9

*All percentages are based on the toial number of teachers, with full-time teachers, parn-time teachers, and graduaic
students combined. Teachers may teuch at more than one class level, but had to have taught at least one
mathematics/statistics course in fall 1988.

NOTE: The numbers of teachers have been rounded to the nearest 100, Details may not add to iotals because of
rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statitics Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-10b. The percentage of teachers who taught mathematical/statistical science courses in fall 1988 who
were part time® by class levels taught and institutional characteristic: United States

Class leve] taught
o Number
Institutional of
characteristic teachers . Below Calculus
Remedial calculus level Advanced Graduate
Total.....oovveriovrrreererirennnns 45,000 17 21 5 1 0

Type

Doctoral........ccccocvenvvmeneens 11,300 1 9 3 1 1

Comprehensive................ 9,300 10 15 4 2 1

Baccalaureate...........ccoce..e. 5,000 14 20 6 3 0

Specialized...........c.....ooereen 2,200 24 32 13 2 1

TWO-YBI......orveerrverrvrisnisann, 17,200 2 31 S 0 0
Control

Private....cccocoeoveeerernnnnnionns 10,200 13 20 8 3 1

Public..coeerverercorneiacnnas 34,800 19 p. 4 1 0
Enrollment size

Lessthan 1,000................ 2,900 18 25 9 3 0

1,000-499..........ccomn...... 12,100 21 25 4 1 0

5,000 or more.........cocee.. 30,000 16 19 5 i 0
Region

Northeast.........coeeeienenen. 11,300 18 7 1 1

Central.......ccoonneivimierns 11,200 20 4 i 0

Southeast.....cccovveveririirenens 10,500 20 4 1 0

WESL.....ooornreccemsrenrenns 12,000 26 6 i 0

*All percentages are based on the total number of teachers, with full-time teachers, pant-time teachers, and graduate
students combined. Teachers may teach at more than one class level, but had to have 1aught at least one mathematics/
statistics course in fall 1988.

NOTE: The numbers of teachers have been rounded to the nearest 100. Details may not add 1o 1o1als becuuse of
rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Depantments at Higher Education
Institutions (HES §), National Science Foundation, 1990 (survey conducted in 1989).




Table A-10c. The percentage of teachers who taught mathematical/statistical science teachers in fall 1988
who were graduate students® by class level taught and institutional characteristic: United States

Class Jevel taught
Number
Institutiona! e
characteristic teachers ) Below Calculus
Remedial calculus level Advanced Graduate
Total......ooecovrerrrircenn, 45,000 2 5 3 0 0

Type

Doctoral............ccovurvvinnnn. 11,300 4 17 11 0 0

Comprehensive................. 9,300 3 3 1 0 0

Baccalaureate.................... 5,000 1 0 0 0 0

Specialized......................... 2,200 0 1 1 0 0

TWo-year.......crvcunee. 17.200 0 0 0 0 0
Control

Private......ocenosveorierneesens 10,200 0 2 2 0 0

Public.....ccoevmniicnmnacinns 34,800 2 6 3 0 0
Enrollment size

Less than 1,000................ 2,900 0 0 0 0 0

1,000-4,999.........ccoonne. 12,100 0 0 0 0 0

5,000 or more.......ce......... 30,000 2 7 4 0 0
Region

Northeast............ccccooernen. 11,300 1 1 2 0 0

Central ..........ccoomeecvrnicvrnene. 11.200 3 6 5 0 0

Southeast ..........ccoceuemnneee. 10,500 1 7 3 0 0

L, L0 S 12,000 1 5 1 0 0

*All percentages are based on the total number of tcachers, with full-time teachers, pan-1ime teachers, and graduate
students combined. Teachers may teach at more than onc class level, but had to have taught at least one mathematics/
statissics course in fall 1988.

NOTE: The numbers of teachers have been rounded to the nearest 100. Details may not add to totals becsuse of
rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-11a. Total number of teachers, sections, and students for mathematical/statistical science classes in
fall 1988 by level of instruction: United States

Level of instruction
Employment status,
highest degree of
teacher, and
! . Below Calculus
: e Remedial Advanced Graduate
section charactenstic caleulus level
Sum across depm'tmenml
Total 18Cherse... o 15,300 26,400 16250 10,150 4,100
Full time, 10tal ..oooo.oo.. 6,800 14,700 12,650 9,550 3,950
Doctaral.......cvvrnvecinnn. 1,350 5,200 7.950 8,000 3850
Master's.......comvvvcvoiiinnnns 4,850 8,700 4,550 1,450 100
Bachelor's........ccocceevvine. 600 800 200 S0 -
Part time, total.................... 7,800 9,500 2,350 550 150
Doctoral .....c.ooneuinireernenne. 350 750 450 250 100
.V ETN T o 5850 7,350 1,750 300 S0
Bachelor's...........ccrvuveenien 1,600 1,400 100 - 0
Graduate students............... 700 2,200 1,250 SO -
Sections
Toral number.........ceccovee 22.900 42,300 19,900 11,650 4,100
Total students.................. 635,650 1.423.000 642,200 230,250 46,650

- = Rounds 1o zero.
1Sums have been rounded to the ncarest 50.
2Figures reflect teachers who 1aught at Jeas! onc mathcmatics/statistics course in fall 1988.

3Te;achcrs were counted as full time if they had full-time teaching/research/administrative positions in fall 1988,

NOTE: Teachers are counted once for each instructional level at which they taught, so the estimates in one column may
not be added to thosc in another without cncountering duplication. Details may not add to totals because of

rounding.

SQURCE: Higher Education Surveys, Survey of Mathematics and Statistics Depanments at Higher Education
Institutions (HES S), National Science Foundation, 1990 (survey conducied in 1989).




Table A-11b.  Mecan number of icachcers, sections, and students for mathematical/statistical science classes in
fall 1988 by level of instruction: United States

Level of instruction
Employment status,
highest degree of
jcacher, and Remedial Below Calculus | A vanced Graduate
section characterisiic calculus Jevel
Mean per dcp:mmentl
Total 16achers.. ..o 7.1 92 6.1 64 88
Full time, 10tal ... 33 56 52 6.0 8.5
Doctoral ..o 0.7 20 33 9.1 83
Master's...ooovvriicie e 24 i3 19 09 02
Bachelor's...ocovvevvennennnne. 03 03 0.1 - -
Partrime, total...c.....c.oo 8 37 10 03 03
Doctoral ... oo, 02 0.3 02 02 02
Master's.....ccooeoveere, 29 28 07 0.2 0.1
Bachelor's...oocnenie, 08 0.5 - - -
Graduate students............... 0.4 09 0.5 - -
Sections
Number e 11.1 16.1 82 74 9.0
AVCTage SiZe.......covvvueren. 25.6 298 235 15.2 11.5
Total students........... ....... 310 543 265 145 102

- = Reunds to zero.

MThe means per department are based only on those depaniments which provided instruction at a given class level in full
1988.

2Figurcs reflect teachers who taught at least one mathematics/statistics course in fall 1988.

3Teachers were counted as full time if they had full-time teaching/rescarch/administrative positions in fall 1988,

NOTE: Teachers are counted once for cach instructional level at which they taught, so the estimates in one column may
not be added to thosc in another without encountering duplication. Details may not add 1o totals because of
rounding.

SOURCE: Higher Education Surveys, Survcy of Mathcmatics and Statistics Deparntments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 {survey conducted in 1989).
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Table A-12. The number and percentage of teachers of mathematical/statistical science classes in fall 1988 by
institutional type and level of instruction: United States

Percentage at cach level of ins:mclicm2
Total
Institutional type number of
tenchcrsl _ Below Calculus
Remediol calculus level Advanced Graduate
Total........cooocenevinesrianen 45,000 3 59 36 23 9
Doctoral........ccccorirninnninen. 11,300 7 41 45 32
Comprehensive.........coouee. 9,250 25 58 38 36 11
Baccalaureste.............orieereeas 5,050 33 68 50 42
Specialized...........ccoonieninininns 2,150 33 55 41 27 11
TWOYRAL.....c.ocmrrrmmeerseansrrennes 17,200 57 69 25 3

1l-“:p;uncs included teachers who taught at least one mathematics/statistics course in fall 1988. Numbers have been rounded
to the nearest 50. Details do not add 1o total because of rounding,

2Facuhy members were counted once for cach level of instruction.  Percentages add 1o more than 100 because many
teachers taught at more than one class level.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).




Table A-13. Number and percentage of teachers of mathematical/statistical science classes in fall 1988 by
highest degree obtained and level of instruction: United States

Level of instruction
nighest degree obtained
. Below Caloulus
Remedisl calculus tevel Advanced Graduate
(Number?)

B X7 15,300 26,400 16,250 10,150 4,100
Doctoral. ... sersar s 1,700 5,950 8,400 8,250 3,950
MEASLEI'S .....ccooerrvisersisssssisssrsarsessrssssmaasassssanss 10,750 16,050 6,300 1,750 100
Bachelor's.............. g 2,200 2,200 300 100 -
Graduate students”............c.o.cooeviiivmieveveninnne 700 2,200 1,250 50 -

(Percems)

TOtal e ettt 100 100 100 100 100
DoCIOral........coo oottt eeaone 11 2 52 82 97
MESEEI'S ..ot ssmscaese s e enbe 70 61 39 17 3
Bachelor's...c.cocoeisreiceireneiesr e sreresssisrenne 14 8 2 1 -
Graduate Sudents®.......oeerorn 5 8 8 1 -

~ = Rounds to zero.

1 teachers include those who taught at least one mathematics/statistics course in fall 1988. Teachers are counted once for
each institutional level at which they taught so the estimates in one column may not add to those in another without
encountering duplication. Sums have been rounded to the nearest 50. Details may not add to totals because of rounding,

Zhe highest degree of graduate students teaching classes is unknown.
3Pcrcemages may not add to 100 because of rounding.

SOURCE: Higher Education Surveys, Survey of Mathemstics and Statistics Departments at Higher Education
Institutions (HES 5), National Scicnce Foundation, 1990 (survey conducted in 1989).




Table A-14. Number of full-time positions in mathcmatics/siatistics that departments attempted to fill over
the period 1984-85 10 1988-89 by institutional characteristic: United States

Institutional Total* Mathematics Statistics Other
characteristic
i 113\ SR 9,600 8,200 800 550

Type

DOCIOTHL.c.oecre e esnenssererensssanes 2950 2350 S00 100

COomPIERENSIVE.......cvvvicrrrarenresrsancs 2,350 1,950 250 150

BRcCAIGUTEate.. ..coceeneeernrrminsrererieirrnne 1,558 1,500 50 -

Specialized.............cooerriveninninrenanas 300 300 - 0

TWOYCAL....co.conrrrcnsnrsarrrarrsinssmstsssssssaas 2,450 2,100 50 300
Control

PrivOLe. ..cceveeiitceeire e bt earess s 3.2% 2,850 150 300

PUDBIC ..o e rsvnres s s st sees s 6,350 5,400 700 250
Enroliment size

Lessthan 1,000 .........ccoveenenninnen LI 850 - 250

1,000 - 4,999.......ccoccovviiirnensrnrerenens 2,700 2.5%0 50 S0

5,000 OF MOTE v..oveevrvvrmreneisrecorsicriasinns 5,800 4,800 700 300
Region

INOTIREBSE....oooveveieerceneeestercesiensseaeaens 2,000 1,700 150 100

Central.......coovvomeirrrcrisieerianeeseen. 2,500 1,900 250 300

WESE .. coovririreeerccrmansssinens b essersassstesenns 2,550 2,300 200 100

-~ = Rounds to zero.

*Some double counting of positions occurred because if a position was Icft unfilled for more than one year, it was counted
once for cach year in which the department sought to fill the position.

NOTE: Estimates have becn rounded to the nearest 50. Details may not add to totals because of rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statigics Departments at Higher Education
Institutions (HES 5), Nationul Science Foundation, 1990 (survey conducted in 1989).




Table A-15a. Departmental recruitment of mathematics/statistics faculty (number) over the period 1984-85 to 1988-89 by institutional characteristic:

United States
Filled with people meeting Filled with people not meeting Not filled for
Number*® advertised qualifications advertised qualifications at least one year
of Vacancies
Institutional full- for
characteristic time Shortage of two years
positions Full time Part time Temporary Permanent suitable Other
candidates reasons
Total......ccoooomeriieeenenes 9,600 7,300 650 900 100 450 250 300
Type
Doctoral......ocrorrcicvrrremree. 2.950 2,050 150 400 - 200 200 150
Comprchensive................ 2350 1.850 100 00 —~ 100 -- 50
Baccalaureate.................... 1,550 1,150 50 150 50 150 - 50
Specialized.............c......... 300 250 - - - - S0 50
TWO-year....c.coovearneniecnns 2,450 1,950 350 50 - 50 50 -
Control
> )
& PrIVALE. ....cvrvcercrs v 3,250 2,250 400 300 50 150 50 100
Public ....ccoorieemercrranrerc e 6,350 5,000 250 550 50 300 200 200
Enrollment size
Less than 1,000 ................. 1,100 700 350 - - 50 0 ~
1.000-4999............ccccc 2,700 2,150 100 200 50 150 50 100
5,000 or more...........occeun. 5,800 4,450 200 650 50 250 200 200
Region
Northeast.........c..coervrvinrnn 2,000 1,600 100 50 3 100 50
Central.........coovvemiivrinns 2,500 1,800 250 300 - 100 50 50
Southeast............cocoucveemnens 2,600 1,900 150 250 50 200 50 100
L7 Y 2,500 1,950 200 250 0 100 S0 50
- = Rounds to zero.
*Some double counting of positions occurred because if a position was left unfilled for more than one year.it was counted once for each year in which the department
sought 1o fill the position.
NOTE: Estimates have been rounded to the nearest 50. Details may not add 10 totals because of rounding.
- SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Depaniments at Higher Education Institutions (HES 5). National Science Foundation, 1990
X ._)7 {survcy conducted in 1989).
©
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Table A-15b.  Departmental recruitment of mathematics/statistics faculty (percent) over the period 1984-85 to 1988-8Y by institutional
characteristic: United States

Filled with people meeting Filled with people not meeting Not fifled for
Number® advertised qualifications advertised qualifications at least one year
of
Institutional . full-
characteristic time Shortage of
positions Full time Part time Temporary Permanent suitable Other
candidates reasons
(percent)
Total...ooreeceeies e, 9,600 76 7 9 1 5 3
Type
Doc i o 2,950 70 4 13 1 6 &
Comprehensive ................ 2.350 ™ 3 13 1 3 -
Baccalaureaic.................. 1,550 3 5 9 3 9 -
Specialized.............c......... 300 n 1 6 2 ] 12
Two-year.........ccocvvinennas 2,450 81 15 l 1 1 1
‘> Control
x
Private........covveeei e 3,250 70 13 10 2 S 2
Public...coevrrivivrcrrnicrane. 6,350 i 4 9 1 4 3
Enrollment size
Less than 1,000................. 1,100 61 3 2 2 5 0
1,000-4999. ... 2,700 80 2 5 2
5000 or more.................... 5,800 77 3 1 1 4 4
Region
59 Northeast ..u..ovooceonsern... 2,000 82 3 3 2 4
Central ..o, 2,500 7} 9 1 1 4 3 T
Southeast .............c.c...... 2,600 73 6 1 8 2 )
WESL...ococoersrieercenrcnris 2,500 7 8 10 0 3 2

-~ = Rounds 10 zero.

*Some double counting of positions occurred because if a position was left unfilled for more than one year,it was counted once for each year in which
the department sought to fill the position.
NOTE: Estimates have been rounded to the ncarest 50. Details may not add to 1otals and percentages may not add to 100 duc to rounding.

o SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5), National Science
ERIC Foundation, 1990 (survey conducted in 1989).




Table A-16. Departmental representatives’ assessments of changes in the ability of their department to recruit
suitable faculty members in the last iwo years by institutional characteristic: United States

lnstitutio.nn} Now more No change Nf’“’ less
characteristic difficult difficuls
{percent)
Totbl.....oooeirvrenn 26 65 9

Type

Doctoral..........oeeevvvrnne 48 41 11

Comprehensive................. 37 49 14

Baccalaureate.................... 25 68 7

Specialized............ccocconn... 7 84 9

TWO-Year........cccceeremsrrnenses 21 I 8
Control

Privale...cceieereneceenernes 21 71 8

Public 29 6l 10
Enrollment size

Less than 1,000................. 13 80 7

1,000-4,999................. 26 65 9

5,000 or more. ... 35 54 11
Region

Northeast..........coeviceens 17 68 16

Central....cevriceernnn.s 20 69 5

Southeast ........cccvevvenn.... 25 64 10

WESE ..o e 33 61 6
Number of openings (1984-85
thruugh 1988-89)

NOne...oo e 9 85 6

| SRR 24 70 6

3ormore....eesvvinnne 35 50 14

NOTE: Percentages may not add to 100 becausc of rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Siatistics Depantments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-17a.  Departmental represcntatives’ assessment of the relative importance given to

rescarch/publication versus teaching performance in evaluating fyll-time faculty in
mathematical/statistical science at their institution by institutional characteristic: United
States
Assessment of importance (percent)
Institution
characteristic Rescarch Research Teaching Teaching
much somewhat Both somewhat much
more more ; equally more more
importan! important mportant important important
Total...veeveciri i, 7 5 9 11 68
Type
Doctoral.........coevcereieecncnn 43 36 18 1 2
Comprehensive.........c....-.... 8 6 19 29 8
Baccalaureate.........cee.covenn. 3 1 10 17 69
Specialized...........cccouvern .. 5 3 23 1 68
TWO-YEAT ...venrrnenrsrrrasaenrinse 1 0 2 5 922
Control
Private. ..o eeconreceeeons 4 3 12 16 65
Public......coovivveernivnririsnnrccres 9 6 8 8 0
Enroliment size
Lessthan 1,000..........ccnn... 3 0 7 6
1,000 - 4,999......cccniivniiennae 2 2 8 13 78
5,000 OF MOTE...coevcvmnerrienanee 16 12 13 11 48
Region
NoOMheast.....cceeevercerreennnnen. 10 5 20 13 52
Conral .o iviereenienniierereass 7 S 6 15 67
Southeast......ccveereercervennnnnes ) 5 3 12 74
WESt..oeieririieioeiersriesseranenes 5 4 10 ) 76

NOTE: Percentages may not add to 100 because of rounding.

SOURCE: Higher Education Survcys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (HES 5), Nutional Science Foundation, 1990 (survey conduc.cd in 1989).




Table A-17b. Departmental representatives’ assessment of the relative import.nce given to
rescarch/publication versus teaching performance in cvaluating part-fime faculty in
mathematical/statistical scicnce at their institution by institutional characteristic: United States

Assessment of imporance (percent)
Institution
characteristic Research Research Teaching Teaching
much somewhat Bath somewhat much
more more ) cqually more more
imponiant imponant imporiant important impontant
Total.....coeeree e - ! 2 5 92
Type
Doctoral.....ccocooomcrcrncnnnn 5 9 12 21 53
Comprechensive...........o....... 0 0 1 3 9%
Baccalaureate...................... 0 0 0 5 95
Specialized..............coe.ee.. 0 1 8 0 9
TWO-YEBE....c.oevvvree e 0 - 0 3 97
Control
Private.....ccoincrie, -~ 1 2 7 90
Public oo - 1 1 3 94
Enroliment size
Less than 1000.... ............... 0 - -~ 4 95
1,000 - 4,999..........oovevrerne.. - - 2 4 94
5,000 or More.......ccoovcreesrenns 1 2 3 6 88
Region
Northeast..........ccoeerueeenen. 1 1 3 9
Central ..o - 2 i 2 94
Southeast .......occeceees rienne. 0 - 1 5 94
WESE..oo s 1 - 2 4 94

-- = Less than | percent.
NOTE: Percentages may not add to 100 because of rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).




Tablc A-18a. Total number of full-time facully in mathcmatics/statistics departments, and number
and percentage involved in rescarch/publication by institutional characteristic: United

States
Research/publication
Adtively Applied for Received
Number involved Federal support Federsl support
Institutional of
characteristic fulltime '
faculty Percent of Percent of Percent of
Number | fulldime | Number th.nsc Number thosc
faculty actively who
involved applicd
Total.......cocomrerereriorne 24,450 9,150 38 3,400 37 2,100 61
Type
Doctoral........oevvinne i 6,800 5,250 77 2,550 49 1,700 66
Comprehensive................. 6,250 2,400 38 600 24 200 36
Baccalaureate..............coe.e 3,450 800 2 150 17 1o 70
Specialized...........occnnens 1,350 - - -~ - - -
TWO-YBRL........ovomrcrrviirsrseins 6,600 300 4 50 8 - -
Control
Private......ccocevvesvevinmnvee. 8,400 2,500 39 950 39 650 68
Public..coomeeriiricreccrroneiee 18,050 6,700 37 2450 27 1,450 58
Enrollment size
Lessthan 1,000................. 1.550 200 12 50 27 - -
1,000-4999..........n.c... 6,750 1,600 24 450 27 200 52
5,000 OF MOTE.....cocovvvirirrne 16,150 7.400 46 295 40 1,800 52
Region
Northeast.........ccoeueeerenee 6.400 2,600 41 1,050 41 650 63
Central.........cceervvierrsranens 5,800 2450 42 750 31 500 64
Southeast 5,850 1,800 30 650 35 300 50
WESt eecvctriinccrinernearaenesenas 6,350 2,350 37 950 41 650 65

- = Too few cases for s reliable cstimate.

NOTE: Estimates have been rounded to the nearest 50.
SOURCE: Higher Education Survcys, Survey of Muthematics and Statistics Departments at Higher Education

Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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and percentage involved

characteristic: United States

Table A-18b. Total number of full-time facully in mathematics/statistics depariments, and number
in ecducation rescarch/publication by institutional

Education research/publication
Actively Applied for Received
Number involved Federal suppont Federal suppon
Institutional of
characteristic full-time
faculty Percent of Percent of Percent of
Number | full-time | Number those Number those
faculty actively who
involved applicd
Total.......cccooeonernnrerneinns 24,450 2,750 11 550 20 300 49
Type
Doctoral..........cccccocrearree. 6,800 750 11 200 28 150
Comprehensive................ 6,250 900 14 200 24 50 3
Baccalaureate................... 3,450 450 12 50 17 - -
swcialized ......................... 1.350 - - — - -— -
Two-year..........coccoinene. 6,600 550 8 S0 11 - -
Control
Private.......ccoocvvrrenrnne 6,400 950 15 200 20 - -
Public......ccoooveviinerrierrne 18,050 1,800 10 350 21 200 49
Enroliment size
Lessthan 1,000............... 1,550 250 15 50 12 - -
1,000-4999.........ccccec.... 6,750 750 11 100 15 - -
5,000 or more..................... 16,150 1,800 11 400 24 200 51
Region
Northeast........cccccevevrverene 6,400 200 14 100 12 ~ -~
Central.........cccomicevnee. 5,800 700 12 200 31 100 S0
Southeast..........ccccccenuuen. 5850 550 9 S0 12 - -
WESE ....covevvenerierrnisssssnoseronns 6,350 650 10 200 28 100 50

-~ = Too few cases for a reliable estimate.
NOTE: Estimates have been rounded to the nearest 50.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Depariments at Higher Education
Institutions (HES §), National Scicnce Foundation, 1990 (survey conducted in 1989).
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Table A-19a. Decpartmental representatives’ mean level of salisfaction with quality of teaching in
mathematics/statistics by level of instruction and institutional characteristic: United States

. Quality of teachin
Institutional y o
characteristic
. Below Calculus G
Remedial calculus level Advanced raduate
Total......occooovviieirerienns 75 79 83 85 86
Type
Doctoral.........ccecnivevivcennnns 6.9 70 7.5 83 R0
Comprehensive.................. 76 1.1 82 86 8.7
Baccalaureate.................... 7.2 7.7 83 84 8.1
Specialized...............cceu... - - - - -
Two-y:ar. 1.6 8.1 85 84 NA
Control
Private......covverieensvierieans 74 80 8.3 85 8.7
Public....cocovveiieiiirericernnn 75 78 8.4 84 8.6
Enrollment sizc
Less than 1,000 ................ 74 8.0 8.1 84 5.8
1,000-4999........ccoiienee 75 80 86 85 88
5.000 or more......ccvvenenn. 7.6 7.6 80 8.5 87
Region
Northeast.......cccocvvevnveinnns 73 8.0 8.5 8.7 89
Central...cvevevevireiennns 78 79 82 82 85
Southeast.........ccovveevivivvene 717 73 83 84 85
WESE ..ot reraensiens 74 80 83 86 8.7

- = Too fow cases for a reliable estimate.
NA = Not applicable.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higaer Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1959).
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Table A-19b. Departmental representatives’ mean level of satisfaction with student outcomes in
mathematics/statistics by level of instruction and institutional characteristic: United States

o Student outcomes
Institutional
characteristic
R ) Below Caleulus . rad
cemedial calculus level Advanced Graduate
Total...c.ccooce. . 6.2 6.7 74 17 8.0

Type

Doctoral.........ccooenvenn.... 50 59 64 73 8.0

Comprehensive................. 6.0 63 70 17 18

Baccalaureate................ 60 0.7 73 78 8.4

Specialized............ocooeenne. - - - - -

TWO-YEAT ...c..oonvrerverirrrenn, 64 69 78 78 NA
Control

Privat€.ccooeevvieeeieeseen 04 69 73 78 84

PubliC..c.covirieeieivrinn 6.1 6.5 15 1.7 7.8
Enrollment size

Lessthan 1,000 ................ 6.4 740 15 79 58

1000-499..................... 64 0.8 7.7 78 8.1

5,000 or more................... 58 6.3 7.0 76 8.0
Region

Northeast........cccoeveveninnne, 62 68 73 78 83

Central.....coooovvvviviirennnn 6.3 6.7 7.5 716 79

Southeast ..........coovcvvee e, 6.5 066 7.5 1.7 7.€

WESLaoeierecoe e 59 6.6 74 79 8.2

- = Too few cases for a reliable estimate.
NA = Not applicable.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education
institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-20. Percentage of mathcmatics/statistics dcpartmental rcprescntatives who indicatcd their
department expericnced problems and their ranking of those problems: United States

Percent ranking problems as
Departmental Percent Mcan
problems feponing rank
problem . Most Sccond | Third Fourth Fifth
important
Institution support scrvices
Physical facilities........c.ccoooermrermnes 43 30 A 12 12 9 29
Adecguate computing cquipment..... 41 15 25 p2 9 8 32
Sufficient library resources............... 27 14 10 10 21 14 4.0
Funding of telephoncs and
MBI ..covveenreraerensvrrsenraresraserionreres 9 7 9 11 8 9 47
Sponsorship of colloquia and
CONFETENCES c..ovrrevvntrvacnarerrarrresensnnas 2] 9 4 7 6 24 48
Amount of clerical support............ 38 9 20 19 12 19 38
Amount of technical support........... 25 7 8 11 19 15 45
Encouragement from institution..... 26 11 9 13 2 12 42
Faculty resources
Availability of research assistants.... 17 4 7 9 15 15 4.8
External support for scholarly
QCLIVILY . sreaecnrseresersssssanresssns e resee 36 9 14 16 17 15 40
Internal support for scholarly
T 1,51 R K 5 18 20 17 10 4.0
Funding of faculty travel ................ 47 6 2} 20 18 1 38
Teaching 1oad..........coovenvervrrrrrinns 52 43 17 13 7 8 26
Isolation from colleagues................. k. 17 18 12 17 13 36
Faculty and graduate students
Recruiting and retention of
qualified faculty........ccorveueerernes 30 3 12 13 11 6 33
Preparation of beginning graduaie
students 8 9 3 1} 14 11 47
Quantity of graduate students......... 9 9 13 9 11 11 45
Teaching load for graduate
BESISIBNLS....orveceerassnscracnne s 4 4 5 6 18 15 49
Language problems..........c.........ou.... 12 6 14 10 5 23 45
Non-language problems of inter-
national teaching stafl.................. 5 0 10 15 2 1 50
Resources for teaching/research
BSSISIANLIShIPS. ......crovvercrenrearnsenrnn 14 4 13 11 13 15 4.6
Other........ eresssscaresnsrrseas 12 55 17 15 5 3 20

NOTE: Only departments expericncing problems in on arca were asked to provide a rank. Problems not ranked among
the top five were left unranked by the respondents.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Depanments at Higher Education
Institutions (HES 5), National Scicnce Foundation, 1990 (survey conducted in 1989).
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Table A-21. The percentage of mathematics and statistics departmental representatives who indicated their depariment
expericnced each of the nine most frequently cited problems by institutional characteristic: United States

Funding Amount . External Internal
Adequalc Isolation ae
Tnstitutional Teaching of Physical ) of ¢ suppont | support | Recruiting
" - computing . rom qualified
characternistic load faculty facilities . ¢lerical collea for for
cgquipment gues faculty
travel suppon scholars scholars
Total...ccovrriirenane 52 47 43 41 38 k . k] N 30

Type

Doctoral .....cvve.e 43 48 7 36 39 25 0 48 s1

Comprehensive.... 68 62 58 42 41 42 59 §1 40

Baccalaureate ...... 65 59 4] 2 41 56 44 L] k'

Specialized............ 2 13 8 15 k -] 15 19 15 20

TwO-year.....crorne. 43 4] 39 46 k4 n 9 18 20
Control

Private.......crurseeree Y] 44 as 37 36 42 36 3 k)|

PubliCccsrivervrenns 51 50 49 44 39 M 3 k1 29
Enroliment size

Less than 1,000.... 40 43 31 41 39 37 30 3 25

1,000 - 4,999.......... S5 45 35 38 M 46 31 32 30

5.000 or more....... 56 54 (i3] 46 43 26 46 8 M
Region

Northeast.............. 57 42 36 38 39 50 2 M 28

Central...eenceenee 50 44 M M k) a5 41 K ) 23

Southeast. ... " 56 46 42 44 7] 36 as 32 38

|, [ S 43 57 42 47 36 31 M 3 25

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5),
National Science Foundation, 1990 (survey conducted in 1989),
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Higher Education
Surveys (HES)

Survey Methodology

The Higher Education Surveys (HES) system was established to conduct
brief surveys of higher education institutions on topics of interest to
Federal policymakers and the education community. The system is
sponsored by the National Science Foundation, the U.S. Department of
Education, and the National Endowment for the Humanities.

HES questionnaires typically request a limited amount of readily accessible
data from a subsample of institutions in the HES panel, which is a
stratified, nationally representative sample of 1,093 colleges and
universities in the United States. Each institution in the panel has
identified a HES campus representative, who serves as survey coordinator.
The campus representative facilitates data collection by identifying the
appropriate respondent for each survey and distributing 1 .¢ questionnaire
to that person.

This mail survey was conducted at the request of the National Science
Foundation to provide reliable national estimates on teaching and research
in mathematics and statistics departments at higher education institutions,
The survey universe included (1) departments clearly identifying
mathematics or statistics in their name, and (2) those identified as the
primary location for mathematics instruction.

The sample for this survey consisted of half of the HES panel (546
institu..ons), but excluded institutions not offering mathe matics or statistics
(e.g., medical schools and law schools). Initially, screening contacts were
made to each of the 546 institutions to identify all departments that teach
mathematics or statistics. This resulted in a list of close to

700 departments. Considerable variability occurred among institutions in
the departments named, with some institutions including departments such
as business administration, operations research, and psychology. The
survey was limited primarily to departments clearly identifying
mathematics or statistics in their names, because of the small number of
these additional departments identified, the variability among institutions
in naming such departments, and, most importantly, the likelihood that
those departments faced different issues than the departments more
traditionally identified with mathematics and statistics. An exception is
that many small, two-year, and specialized institutions do not bave a
mathematics or statistics department per se, but offer mathematics or
statistics through a more comprehensive department. These departments
were included in the sample if the institutional representatives identified
them as the primary location for mathematics instruction. Following these
criteria, a total of 557 eligible mathematics and statistics departments were
identified.!

l'l'hc word “deparimenis” is used 10 follow the conventions of most higher cducation institutions
responding to the survey. In some institutions, different names (or organizalional struciures) were used
(¢.g.. Science Division); these also were considered as depariments for this survey il so designated by
the institution.
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The questionnaire was mailed on May 9, 1989. Depending on the method

ified by each institution’s HES coordinator, the questionnaires were
sent either directly to the department chairmen identified through the
above procedure or to the coordinators, who sent the guestionnaires to the
department chairmen. Telephone followup for nonresponse was begun on
May 31. Completed questionnaires were examined for internal
inconsistencies and missing data. Telephone followup was performed to
verify the information in question. Data collection ended on July 14, 1989.
Upon receipt of the questionnaire, each department was classified into one
of three categories: departments offering substantial courses or a program
in mathematics or statistics (490 departments); mathematics courses within
a department not focused on mathematics (32 departments); and no
mathematics courses (19 departments). Departments in the third category
could not respond meaningfully to the questionnaire and were excluded
from the analysis. Data were adjusted for questionnaire nonresponse and
weighted to national totals using the following procedure. A separate base
weight was calculated for each of the 22 strata, based upon the probability
of selection of the sampled institutions within each stratum. Nonresponse
weights were also calculated for each stratum, based on the ratio of the sum
of the number of responses and the number of refusals to the number of
responses. The final weight was the product of the base weight and the
nonresponse weight.

The overall response rate was 97 percent, based on 541 responses from
557 eligible departments. Response ©..¢s were relatively uniform across
institutional characteristics. The response rates were 97 percent each for
department at private and public institutions. Responses by type of
institution ranged from 96 percent for departments at two-year institutions
to 98 percent for departments at comprehensive and doctoral institutions.

The item response rate was 99 percent or higher for most items on the
questionnaire (Appendix Table B-1). The only items receiving a response
rate lower than 95 percent were the rankings of the top five problems
experienced by departments (93 percent), and the areas in which
departments experienced difficulties in recruiting suitable faculty members
(85 percent). For all other items, item nonresponse was minimal, and
statistics presented in this report may be interpreted as representing all
mathematics and statistics departments as defined in this survey.

~J
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Table B-1. Response rate for each item on the mathcmatics and statistics questionnaire: United States

Response rate
Question Description
number
Unweighted  |Weighted
1 DIERIEeS OfTEITU...c....cesoeeccesstcsncs i cttst bt e et s srs s s s e s pb s b4 b st et e e 100 100
2 Students SEIved Dy QEPRIIMIENL ......cc.o.vcvrverniricesiteccsteassecssssee omssssssas s st sssssssars b sssseses st s 99 9
3 Number 1caching mathemMBUCS /BIRSTICS .-........cccc...ovvenrceoiricsriemrecsisceanessessessseeesssssersesasesessssssemsssesssseeson 100 100
By employment status, Mghest degree, and JEVE] ........ ...ccvecineeccvvsinseensinsnessssasssnssssteeseess sessoeesseresrenees 9 9
4 NUmDET Of SECHONS DY CIAES JEVEL.....coooocevvs et connrresveaeesatrssssstssissssascesesmboseestes s csseseere s eessessseeseerose 99 100
AVETAEE SECLION SIZE DY ClASE IEVEL...........o.covvirercrecntiesiiinnnses st eestorsetess restseesosmsaens saesses enomesos sessamss o 98 »
L) Satisfaction with QUAlItY OF SERENING .......ccovrnv ittt st se s sersesese e seeeeeens e seessseens 97 o8
Satisfaction With SIUAENE DUICOMES...........cooocruereccresrerrcrtiisessmsmsnassasessssssassesssssssssons s mmssssssmsssssaseess s eeseeesase 95 94
ba-6d Number of positions SUEMPIES 10 fill.........cce.rercecosrmsenssess st ssrtssssssmessssane sessssseesssssnas ssssson s smscense 100 100
Ge Number of vacancics for at ICast IWO CONSECUTIVE YERATS .........ccorerrmerrsmrimnmsssosssesssssssssssssesssearsasssssnonae % 97
6f Difficult areas when seeking FACUILY MEMBETS ......co..vunerceeiseesaemsises s cerasssssesssss s s eosras s 8 =
7 Changes in ability 10 recruil SUHMADIC TROMHY .......o.covre it stsre s tesmnssss o ssesesesessseesseseeemson 100 100
8 Probiems in department .................. - 100 100
Rank o[ 1op five problems 93 25
9 NUMDET OF TU-LIME FBEUMY .....coooeocvreescrer s tvs et arssssts e sesssssmsessseesenestssamrssss s ene s 100 100
Actively involved in 1ESeaITh/PUDNICRTION. ...........courvvviennerviecescnsnesearesacnses settessersseseemsoesses sosseess et 100 100
APDIed FOr FEIIMI SUPPOTT ...t s st st e ssssesessasea srsesses s sonseras s semsvan somessns % 2%
RCCEIVEA FEACTAI SUPPOI.......... oot reer s s esssssssssssssss st sesss st cissatossessassssesssassissss s 95 95
10 Imporance of reseanch/PUDKCEEION ...........ccocc it crrers e sseesseieses s eessssssssssrsssss s ssss s s 100 100
11 PEIMISSION 10 TEICESE GBIA........c.oc.eormeeceoecersereecersteesi st tssssasses sty seeesssees sses e et esses sesesssessessessssomseeon 100 100

SOURCE:  Highcr Education Surveys, Survey of Mathematics and Statistics Depariments at Higher Education Institutions (HES 5), National
Science Foundation, 1990 (survey conducted in 1989),




Reliability of Survey
Estimates

The findings presented in this report are estimates based on the sample
from the HES panel and, consequently, are subject to sampling variability.
If the questionnaire had been sent to a different sample, the responses
would not have been identical; some figures might have been higher, while
others might have been lower. The standard error is a measure of the
variability due to sampling when estimating a statistic. It indicates how
much variability there is in the population of possible estimates of a
parameter for a given sample size. Standard errors can be used as a
measure of the precision expected from o particular sample. 1f all possible
samples were surveyed under similar conditions, intervals of 1.96 standards
below 1o 1.96 standard errors above a particular statistic would include the
true population parameter being estimated in about 95 percent of the
samples. This is a 95 percent confidence interval. For example, the
estimated mean percentage of students at an institution taking at least one
mathematics course from the department is 80.5 percent and the estimated
standard error is 1.2. The 95 percent confidence interval for this statistic
extends from 80.5 - (1.2 x 1.96) to 80.5 + (1.2 x 1.96), or from 78.1 to

82.9 percent. This means one can be 93 percent confident that this interval
contains the true population value. Estimates of standard errors for the
estimates were computed using a replication technique known as jackknife
replication. Jackknife replication involves constructing a number of
subsaraples (replicates) from the full sample and computing the statistic of
interest for each replicate. The mean square error of the replicate
estimates around the full sample estimate provides an estimate of the
variance of the statistic. Some key statistics and their estimated standard
errors are shown in Appendix Table B-2. Unless noted otherwise, all
comparisons made in this report are statistically significant.

Survey estimates are also subject to errors of reporting and collection.
These errors, called nonsampling errors, can sometimes bias the data.
while general sampling theory can be used to determine how to estimate
the sampling variability of a statistic, nonsampling errors are not easy to
measure and usually require that an experiment be conducted as part of the
data collection procedures or the use of data external to the study.

Nonsampling errors may include such factors as differences in the
respondents’ interpretation of the meaning of the questions, differences
related to the particular time the survey ‘vas conducted, and errors in data
preparation. During the design of the survey and survey pretest, an effort
was made to check for consistency of interpretation of questions and to
eliminate ambiguous items. The questionnaire was pretested with
respondents like those who completed the survey, and the questionnaire
and instructions were extensively reviewed by NSF. Manual and machine
editing of the questionnaires was conducted to check the data for accuracy
and consistency. Cases with missing or inconsistent items were recontacted
by telephone; data were keyed with 100 percent verification.

Opinion data may be biased if the respondents wish to promote a particular
viewpoint concerning mathematics and statistics, or if they are simply
mistaken in a systematic manner in their impressions. Also, to limit
respondent burden, some questions asked for general impressions instead
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Table B-2.  Selected standard crrors by institutional characteristic: United States

Mean percentage of Total number of Percentage of Percentage of Percentage of Percentage of depart-
students iaking people teaching depariments reporting departments departments ranking ments for which teaching
mathematics or mathematical/ that it is now reporting problems teaching load as was much more

Institutional statistics from statistical science more difTicuit 1o with physical the most important important than rescarch
characteristic depantment classes in fall 1988 10 : ecruit new facully facilities problem” in evaluating faculty
Standard Standard Standard Standard Standard Standar:t
Estimate Estimare Fstimate Estimate Estimale Estimate
efror error error error error ermor
Total.............. 805 12 45,0117 16100 8.6 24 430 23 428 34 680 20

Type

Docioral ............... 634 30 11,3080 916.2 476 4.9 77.0 36 20.3 63 25 14

Comprehensive.... 83.6 20 92648 526.1 371 4.7 55.1 50 56.7 7.1 379 48

Baccalaureate .. R20 28 5,049.1 3145 x4 44 41.2 4.7 468 68 2.3 49

Specialized ........... 95.0 31 21711 526.1 09 46 84 59 533 16.6 082 110

Two-year.............. 7.3 15 17.218.7 1.055.3 06 kX 393 40 k1% 6.7 523 24
Control

Private.......ccccon.. 83.1 2.1 10,1816 8404 214 34 54 33 499 49 619 13

Public......... 8.4 1.2 34,830.] 16245 2856 27 488 31 373 46 . 702 23
Lnrofiment size

Less than 1,000.... 85.4 3.2 2,885.8 4218 132 44 311 37 43 8.0 839 55

1.000-4999......... 81.2 14 12,0998 1.003.2 258 37 35.1 34 48.0 58 75.1 32

5,000 or more..... 754 14 30,026.1 1.433.2 Mo 37 641 37 us 51 475 30
Region

Northeast ............. 59 27 11,261.0 12934 168 40 555 6.5 86 68 518 s

Cemral................. 80.8 23 11,2338 1.238.2 259 38 139 47 437 60 673 46

Southeast............. 878 21 104832 1244.1 253 4.1 419 41 B3 7.7 740 44

k- T—— 76.1 2.2 120299 1,1835 29 6.1 419 58 532 83 76.1 4.1

*Based on those departments that reported teaching load was 8 problem.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments a1 Higher Educstion Institutions (HES 5), National Science
Foundation, 1990 (survey conducted in 1989).
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Institutional Type
Relationships

of requesting specific numerical estimates. However, in many cases the
survey responses will represent the only existing data regarding certain
issues and, hence, are valuable even given these limitations.

The data in this report are presented as "total” figures, which represent all
kinds of institutions grouped .ogether, and for institutions broken down by
institutional control and institutional "type.” These classifications are:

s Institutional control
- Public
- Private

s Types of institutions are based on the U.S. Department of Education’s
Higher Education General Information Surveys (HEGIS)
classifications and are defined below.

- Doctorate-granting: schools characterized by a significant Jevel and
breadth of activity in and commitment to doctoral-level education
as measured by the number of doctorate recipients and the
diversity in doctoral-level program offerings.

- Comprehensive: schools characterized by diverse post-
baccalaureate programs (including first-professional) but which do
not engage in significant doctoral-level education.

- Baccalaureate: schools characterized by their primary emphasis on
general undergraduate, baccalaureate-level education, and which
are not significantly engaged in post-baccalaureate education.

- Specialized schools: baccalaureate or post-baccalaureate schools
characterized by a programmatic emphasis in one area (plus closely
related specialties), as measured by the percentage of degrees
granted in the program area. Some examples of specialized schools
are engineering schools and seminaries.

- Two-year: schools that confer at least 75 percent of their degrees
and awards for work below the bachelor's levels.

Institutional control and type of institution are related to each other. More
specifically:

s Among doctoral institutions, 68 percent of the mathematics/statistics
departments are at institutions that are public.

= Among comprehensive institutions, 62 percent are at institutions that
are public.
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Among baccalaureate institutions, 83 percent are at institutions that are
private.

Among specialized institutions, 85 percent are at institutions that are
private.

Among two-year institutions, 72 percent are at institutions that are
public.

Among public institutions, 63 percent are at institutions that are two-
year.

Among private institutions, 41 percent are at institutions that are
baccalaureate.
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OMB # 3145-0009

Exp. 1/31/90
igher
L
ducation

) SURVEY #5

SURVEY OF MATHEMATICS AND
urveys STATISTICS DEPARTMENTS
May 1989
Dear Colleague:

I am writing on behalf of the Mational Science Foundation to request your participation in the
Higher Education Survey (HES) of mathematics and statistics departments.

A major project is currently underway to assess the status of the mathematical sciences in U.S.
colleges and universities. In this survey, the focus is on the availability and use of resources in
mathematics and statistics departments; we ask about your ability to get qualified teaching faculty,
your division of teaching among full-time and part-time faculty, problems you face in research and
teaching, and your department’s level of scholarly activity. These data will enable the National
Science Foundation io design policies for reinvigorating instruction and research in mathematics.
While your participation is voluntary, we hope you will take the time to answer these questions so
that the data we collect will be representative of the universe of mathematics and statistics
departments in postsecondary institutions.

A copy of the HES report will be sent to your institution after this study is completed, If you have
any questions about the survey, please call Bradford Chaney of Westat (800-937-8281).

Thank you for your assistunce.

Sincerely,

“dal 55‘«%

Judith Sunley
Director, Division of
Mathematical Sciences

50)

SWWMNM&WFWMNWWMIMNHunwﬁties.mddiel)emofﬁducmion




1a.

1b.

General Information

Please check the degrees offered by the institution through your department in cach category.

Field Associate Bachelor’s Master’s Doctoral
Mathematics O O O O
Statistics O O O O
Computer science O O 0O 0
Other (specify) O O O O
Joint degrees
Mathematics/statistics 0O O O O
Mathematics/computer science O O O O

Please check which of the following degrees are offered by other departments in your institution.

Field Associate Bachelor’s Master’s Doctoral
Mathematics O O O O
Statistics O O O O
Computer science O O O O

What percentage of students at you- institution take at Jeast one course in mathematics or statistics from
your department?

Percentage of students

What percentage of your department’s teaching time in mathematics/statistics is spent teaching non-majors?
(Include time spent in teaching advanced courses to non-majors, sich as differential equations to physics
majors.)

Percentage of teaching time
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3a.

How many people taught mathematical/statistical science classes in your department in Fall 19887 Include
part-time faculty and graduate students with full responsibility for teaching a class, but do not include
teaching assistants who are only assisting in a class,

Number of teachers

Of those in 3a, please state the number of teachers who taught mathematical/statistical science classes in
Fall 1988 at the levels listed below. If a teacher taught classes at more than one level in Fall 1988, count
him/her once for cach level. Write “0” where a category does not apply (e.g., if you have no teacher whose
highest degree is a master’s degree and who is teaching advanced courses). Consider a teacher full-time if
the teacher had full-time teaching/research/administrative responsibilitics within your institution in the Fall
1988 term,

Number of teachers who taught a class
in Fall 1988 at the following level:

Employment status and Below  Calculus

highest degree of teachers Remedial  calculus level  Advanced Graduate

Full-time in Fall 1988
Doctoral
Master’s
Bachelor's

a

Part-time in Fall 1988
Doctoral
Master’s
Bachelor’s

Graduate students at
your institution

At cach level below for Fall 1988, how many sections were taught and what was the average size of 1 section?
(For this survey, a section is each class that is tauglit scparately by an individual instructor. For example, the
standard calculus course may have several sections, if each section is taught separately.)

Class level
Below  Caleculus
Remedial calculus level Advanced Graduate
Number of sections
Average section size -
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5. How satisfied arc you with the teaching at cach level listed below? Rank them on a scale from 1 to 10, with 1
indicating you are not at all satisfied and 10 indicating you are very satisfied.

Level of satisfaction (from 1 to 10)

Quality
of Student
teaching outcomes
Remedial
Below calculus
Calculus Jevel
Advanced
Graduate _
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Avallability of Faculty Candidates in Mathematical/Statistical Science for the Last Five Years

Pl-ase respond to the following concerning your success in recruiting mathematical/statistical science faculty
in your department for the last fiv.: academic years (i.c., recruiting faculty to begin in the period 1984-85 to
1988-89).

How many full-time faculty positions did you attempt to fill in the last five years? Please note: count a
position once for each year that you tried to fill it (e.g., if a position was left unfilled in one year and you
again sought someone to fill it the next year, count it as two positions that you tried to fill).

In mathematics

In statistics

Other (specify)
Total (Should also equal the sum of b, ¢, and d below)

How many of the total in (a) were you able to fill with persons who met the advertised qualifications?

Full-time faculty

Part-time faculty

How many of the total in (a) were filled with persons who did not meet the advertised qualifications?

Temporary appointments

Permanent appointments

How many of the total in (a) did you not fill for at least one year because:
There was a shortage of suitable candidates

Other reasons (specify)

For how many positions did you have a vacancy for at least two consecutive years?

In what areas are you seeking faculty members and having the most difficulty in recruiting suitable
candidates (¢.g., numerical analysis, algebraic geometry, mathematics education, etc.)? Write "none” if you
are not currently experiencing difficulties in recruiting suitable candidates.

How has your ability to recruit suitable faculty members changed in the last two years?
O Itis now more difficult to recruit new faculty.

] Nochange.
0  Ttis oow less difficult to recruit new faculty.
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Problems in Your Department

8. The preceding questions focused on the teaching of mathematics in your department. In this question, the
focus is primarily on research in mathematics. Surveys by the Conference Board of the Mathematical
Sciences (CBMS) have indicated that many departments experience problems in the arcas listed below.
Please check those arcas that are a problem for your department. Of those that you checked, pick the §
which present the greatest problems for mathematical/statistical science in your department, and write the
rank, with "1" indicating the greatest problem, "2" indicating the second greatest problem, etc.

Problem Rank
in your (top5Son
department this page)
Institutional support services
a, Physical facilities (buildings, offices
classrooms, wiring, £tc.)
b.  Availability of or access to adequate
computing equipment
Sufficient library resources
Funding of telephones and mailing
Sponsorship of colloquia and conferences
at your institution
Amount of clerical support
Amount of technical support
Encouragement from institution
aculty resources
Availability of research sssistants
Availability of external support for
faculty scholarly activity
k. Availability of interna! institutional
support for faculty scholarly activity
Funding of faculty travel
Teaching load
Isolation from colleagues with similar
scholarly interests
Faculty and graduate students
0. Recruiting and retention of qualified faculty
p. Preparation of beginning graduate students
q. Quantity of graduate students
r.
s
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Teaching load for graduate assistants
Language problems of faculty members
or assistants whose first language is
oot English 5.
t. Cultural or other non-language problems
of international teaching assistants
or faculty members t.
u Awvailability of resources for
teaching/rescarch assistantships u.
v, Other {specify) V.
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Faculty Scholarly Activity

9, What is the total number of full-time faculty members in mathematical/statistical science in your department
(excluding visiting professors, but including postdoctoral associates and faculty members on leave, on

sabbatical, or otherwise temporarily absent)?
Number of full-time faculty Mathematical sciences
Of these, how many: Resecarch/ Education

publication research/publication

a. Are actively involved in:

b. Applied for Federal support for their work
during January 1, 1987-December 31, 19877

c. Of those in (b), how many received Federal support
for their work based on that application?

10.  Which of the following best describes the relative institutional importancs given to research/publication as
compared with classroom teaching performance in evaluating faculty for advancement and/or salary
decisions?

Full-time faculty (excluding temporary faculty)

Research/publication is mnch more important than teaching,
Research/publication is so.newhat more important.

Both are equally important,

Teaching is somewhat more important.

Teaching is much more important.

0Oaoo

Part-time or temporary faculty

Research/publication is much more important than teaching.
Research/publication is somewhat more important.

Both are equally important,

Teaching is somewhat more important.

Teaching is much more important.

00O00a

11. Do we have permission to release these data to the National Science Foundation with your institutional
identification code? All information published by NSF will be in aggregate form only.

0 Yes

O No

Please sign
Thank you for yr.s « ssistance. Please keep a copy of this survey for your
Please return this f- m by May 26 to: records. Person completing this form:
Higher Education Surveys ’ Name
WESTAT
1650 Research Boulevard Title
Rockville, MD 20850

Telephone { )

:fyou have any questions or problems concerning this survey, please call Bradford Chaney at (800) 937-8281 (toll-
ree).
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