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lEgh lights 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 statistic.$ 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. Often 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-fitM 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 statistical
science classes in fall 1988. Most (59 percent) taught at least
one course at the below calculus level; 35 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: zs.
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Over the period 1984-85 through 1988-89, departments sought
to fill 9400 full-time positions in mathematics and statistic's.
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
was 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 he
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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Introiuction

Survey Background

Great 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 ofMathematics (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."1 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 mathematic% 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.
mathematic% 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 he scheduled regularly, even if the department is

experiencing difficulties in hiring qualified faculty, because many students
must complete them as prerequisites for other courses.

This report is based on a study proposed by the Division of Mathematical
Sciences of the National Science Foundation. The purpose of the survey
was to 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.2 Both quantitative 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

1 Wasitmgwo Post, March 22. 1989. p. A4.

2For simplicity, this repon will sometimes use the term "mathematics" to refer to both mathematics and

statistics. Both mathematics and statistics depanments were included in this survey, but data show that

statistics was typically taught in departmentsof mathematics rather than in separate departments.
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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 mults. Detailed tables of the survey
findings are presented :a 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 tents 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. someinstitutions 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 to 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 orstatistics in their names and those identified as the primary location for
mathemat ics instruct ion.

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 theseother departments are likely to be concerned with different issues than
mathematics and statistics departments, the survey was conducted of
mathematics and statistics departments.3 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 organirational 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. Whensuch departments were surveyed, departmental representatives were
instructed to ansver only for their mathematics faculty and courses, not forthe entire department.

3, .

in initial contorts with the instittakms to identify all mathematics and statistics departments. 8 total 01over 100 additional depanments were identified as providing some instruction in mathematics. Theseincluded departments in business administration. operations research, the social sciences, and others
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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 ot
degree offered. When the focus is on res :arch 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 other type (e.g., general studies),
and 500 departments offered instruction in mathematics/statistics, hut did
not offer degrees of any type.

Generally, the highest degrees offered by 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 doctorates 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 he 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



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 SOO
degrees in computer science (Appendix Table A-4).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., mastei '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 departments offered more than one degree. All numbers are estimates from the 1115 sample
(which is statistically representative of U.S. higher education institutions) and have been rounded to IN:
nearest 100 to avoid twerstat mg the precision of the estimates.
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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 mathematics 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
locateu in departments o Tering degrees in mathematics only (Appendix
Tables A-6a and A-6b). Departments offering both mathematics and
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 and
1 percent of the students. Thus, statistics was primarily taught and studied
together with mathematics, 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 0-8 for definition) were like two-year institutions in
that they often placed mathematics students and teachers within
dtpartments 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 statistics 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 ofboth the teachers
and students at large institutions were in departments offering statistics,
compared with less than IS percent at small and midsized institutions.



Nature of
Mathematics and
Statistics Courses

Percentage of Students
Served

Departmental representatives were asked to give the percentage of
students at their institution that took at least one course from their
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.

Mathematics and statistics departments taught a mean of 80 percent of all
students at their institutions (Appendix Table A-7). This pattern was
consistent across all categories of institutional characteristics (i.e., control,
enrollment 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 a
comparable percentage of s:udents (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 (54 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 percentaee
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. Thc mean number of departments in mathematics and statistics and the mean percentage
of students taking courses from those departments in fall 1988 by type of institution:
United States

Mean number of
Mean percentage of students served

Institution type departments By department serving By
per institution the greatest percentage of

students at each institution
all other

departments

Total 1.1 82 53

Institution type

Doctoral 1.4 76 34
All othcrs 1.0 82 70

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 2. The number and percentage of departments responsible for mathematics and statistics in fall
1988 by type of program and institutional type: United States

Institution type
Number of

departments

Type of program in mathematics/statistics

Offer
program

Offer courses
but no program

(percent)

Total 2,750 89 11

Doctoral 250 96 4
Comprehensive 400 99 1

Baccalaureate 700 95 5

Spei ialized 200 46 54
Two-year 1,200 89 11

NOTE: The numbers of departments have been rounded to the nearest 50. Details may not add to totals and
percentages may not Kid to 100 because of rounding.

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

Teaching Time Devoted to
NonmAjors

Types of Courses Taken
by Students

Though representatives estimated that their department generally teaches
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 departments 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, hut
as noted, students at two-year colleges often obtain degrees without
specifying a major field.

Departmental representatives were asked to indicate the total number of
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).5 By multiplying the number of sections by the average size per
section, estimates can be obtained of the total number of students served at

Silt questionnaire defined a section as each class that was taught separately by an individual instructor
The questionnaire focused on sections rather than courses because it is common for some courses to
have many sections that are entirely independent in terms of meeting time and instructor.
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that time.6 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).7 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 introductor: courses was much
higher: 35 percent were taking remedial courses, and 54 percent were
taking nonremedial courses below the calculus level (Appendix 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 he
differences among institutions in the tendency to offer remedial courses
separately from the mathematics and statistics departments.8

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/ear institutions excluded, public and private institutions appeared
relatively

()Some double counting will occur through this method, since a student may take more than one
mathematics course in a term. Ilowever, since most of the students served were nonmajors and most of
their courses were at the introductory level, it is likely that the amount of double counting was not great.
Double counting in some respects provides a more accurate measure of how many students were taught
because a faculty member will have to expend the same resources to teach one student two different

classes as to teach two different students two different classes.
7At many institutions, remedial courses were taught in separate instructional units, and did not technic.illy
fall within mathematics and statistics departments. These figures represent only those courses taught
within mathematics and Slatisties departments, as defined for this survey, and thus underestimate the

number of students enrolled in remedial courses.
8A survey conducted by the University of Texas indicated that large institutions were more likely to offer
such courses through large academk units, while small institutions were more likely to offer the cours,:s

within the discipline areas. See Innovation Abstracts, Vol, VI, No, 18. published in 1984 by the National

Institute for Staff and Organizational Development.
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Faculty in
Mathematics
and Statistics

Faculty
Characteristics

Teaching Status of Faculty

The largest section ses were at doctorate-granting institutions in courses
at the calculus level or below, with mean section sizes ranging from 50 to 5 7
students. in contrast, section sizes at the same course levels ranged fr
18 to 34 at other types of institutions. Doctorate-granting institutions also
had higher average section sizes at the advanced level than other types 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 degyee, they were also larger for undergraduate courses at public
institutions than at private institutions.

Departmental 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-10c).9 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 one 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 earlier
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 Cour Ses for
majors; instead, the introductory and calculus level courses were the
primary teaching focus of the faculty.

9This estimate includes parHime faculty and graduate students with lull responsibility for leaching a clash,
but excludes teaching assistants who only assisted in a class.



Table 3. The number and percentage of teachers of mathematical/statistical science classes in fall 1988 by
employment status and level of instruction: United States

Employment status

Level of instruction*

Remedial
Bcknv

calculus
Calculus

level Advanced Graduate

Total

Number 15,300 26,400 16,250 10,150 4,100
Percent 34 59 36 23 9

Full-time

Number 6,8(X) 14,700 12,650 9,550 3,950
Percent 15 33 28 21 9

Part-time

Number 7,800 9,500 2,350 550 150
Percent 17 21 5 1

Graduate students

Number 70(1 2,200 1,250 50
Percent 2 5 3

= Rounds to zero.

*Faculty members were counted once for each course level taught. Percentages are based on the total of 45.((X) teachers,

NOTE: Numbers 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 conducted in 1989).

However, faculty teaching assignments varied depending on the type of
institution where they taught. Remedial courses were taught by 57 percent

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, hut
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 institua in in which they were
enrolled. Of coJrse, 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

11 1



Figure 2, The number of mathematics and statistics teachers in fall 1988 by instructional level
and teaching status: United States

Instructional
level .

Remedial

Below calculus

Calculus level

Advanced

Graduate

800
7,800

07.."
2.350

1,250

0

3.950

9,550

,

14,700

12.650

Teaching status
Full time

Ei Part time
Graduate students

10,000 20,000 30,000

Number of teachers

NOTE: Teachers are counted once for each instructionll !evei lk tfich they taught. A teacher is included if he/she taught at least one

mathematics/statistics course in fan 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.

12



Figure 3.-- Percentage of mathematics and statistics teachers with full-time positions in fail
1988 by level of instruction and institutional type: United States

100

60
Percentage with

full-time
positions

20

Institutional type

Om=

Doctoral
Comprehensive
Baccalaureate
Specialized
Two-year

Remedial Below calculus Calculus level Advanced

Instructional level

Graduate

NOTE: Teachers are counted once for each instructional level at which they taught. A teacher is included if helshe taught at least one
mathematics/statistics course in fall 1988,

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

Academic Degrees 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.e., 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 backgrouad 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

'3 21



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

Below calculus

Calculus level

Advanced

Graduate

MI 15,300

11 Jill

1 1 11 ii 1111 11

11

4,100

II
I10,150

fl 16,250

V41111 26,400

11111 Doctoral

1:3 Master's
22 Graduate students
III Bachelor's

10,000 20,000 30,000

Number of teachers

NOTE: Teachers are counted once for each instnictional level at which they taught. A teacher is included if he/she taught at least

one matliematicsistatistics course in fall 1988. The highestdegrees of graduate students teaching at their own institution

are not known.

SOURCE; Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5),

National Science Foundation, 1990 (survey conducted in 1989).

10Some additional number of graduate students who were teachers may have had master's degrees. No
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 at
the calculus level or higher.

Finally, the percentage of faculty holding doctoral degrees, the institutional
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 S.-- Percentage of mathematics and statistics teachers in fall 1988 with doctorates by
level of instruction and institutional type: United States

100

80

Percentage
with docte -ates

Institutional type

0-- Doctoral
Comprehensive
Baccalaureate

Remedial Below calculus Calculus level Advanced

Instructional level

Graduate

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

SOURCE Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5),
National Science Foundation, 1900 (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 to 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 to 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 tn mathematics and statistim 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 percvnt or 900 positions were filled through temporary
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 consecutive 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 decrees.

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

11 .11t1s may oveistale departments success in filling positions. If departments anticipated diffwulty
hinny,. the advertised level of qualifications may have been lower than what they might ideally
sought.
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Figure 7. Departmental representatives' assessment of the difficulties experienced by their
mathematics and statistics departments in recruiting: United States

2R9 AU areas

222 Applied mathematics

Mathematics education

III Statistics
Other

Areas in which
difficulties were

experienced
(22%)

56%

No openings

Experienced
no

difficulties

NOTE: Categories included within "other" are algebra and number theory, analysis and fractional analysis, geometry and topology, logic,
probability, computer science, operations research, and discrete mathematics.

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

Changes in Ability to
Recruit Faculty Members

'No-thirds of the mathematics and statistics departmental representatives
stated there had been no change in their department's ability to recruit
suitable faculty members over the last two years, while 26 percent said
recruitin* 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 ;east 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 qualified 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 wasmuch 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 departmental
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-gaanting
institutions, which had roughly one-fourth of all faculty and students in
mathematics. As a mutt, 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 to be much more important than teaching, and an
additienal 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

13However, a position was counted once for each year in which a depanment tried to rill it, so that
depanments that were unsuccessful in filling positions are likely to be in the group of departments with

the greatest number of openinp. Still, while this group may oventpresent departments that

experienced difficulties in hiring, that does not necessarily imply Mat they will have perceived an

increase in the difficulty of hiring.



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 institutionand the percentage
of all mathematics faculty in the departments: United States
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NOTE: Teachers ate counted once for each instnictional level si which they taught. A teacher is included ifhe/she taught at least
one mathentaticalstatistics course in fall INS. The highest degmes of graduate students teaching at their own institutionare not known.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistim Depanments al HigherEducation Institutions (HES 5).
National Science Foundation, 1990 (survey conducted 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 commoi 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 mathematits education
researchers applied for Federal support in 1987, and 49 percent of them

received Federal support. Applications for support were more common at

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).

14Strictly speaking, some of those applying for Federal support may not have been active in research if

thcy failed to receive the support, and it was their only means of financing the research.



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 a problem), recruiting and retention of qualified faculty
(31 percent), and physical facilities (30 percent).15 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 number 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 ail
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 loctorate-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

15
Percentages do not add to 100 because each percemage is computed from a different base.
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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
institurons.

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 likely to cite problems with physical facilities, the amount of external

24



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.
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DETAILED TABLES

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 States A-7

A-2 Percentage of mathematics and statistics departments by institutional
type and highest degree offered in mathematics/statistics: United States A-8

A-3 Percentage of faculty and students in fall 1988 by level of instruction and
highest degree offered by departments in mathematics and statistics:
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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 States

Characteristic Total

Highest degree offered in mathematics/statimiest

Doctoral Master's Bachelor's Associate's

Other
degrees only2

No
dcgrees2

Departments3

Number 2,750 200 200 900 550 350 500

Percent 100 8 8 32 21 13 18

Teachers's

Number 45,000 11,450 6,150 8,900 10,050 3,700 4,750

Percent 100 2.5 14 20 22 8 11

Students5

Number 4977,350 740,500 442,650 552,500 723,100 229,000 289,600

Percent 100 25 15 19 24 8 10

1The classification of the highest degree offered is based upon the highest degree offered by a mathematics/statistics
department, not by the institution as a whole.

2These departments were the primary locations for teaching mathematics/statistics at their institutions, but either offered
no degrees or only degrees other than in muthematics/statigics,

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

4The total number of faculty is unduplicated, 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.

SThe number of students is estimated by multiplying the number of section; offered and the mean section size. Students
are counted once for each section taken to give this estimation of the number of students who were enrolled in
mathematizs/statistics courses in fall 1988.

NOTE: The numbers of departments, teachers, anti students have been rounded to the nearest 50. 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).



Table A-2. Percentage of mathematics and statistics departments by institutional type and highest degree
offered in mathematics/statistics: United States

Characteristic
Total

Highest degree offered in mathematics/statistics/
Other

degrees only2
No

degrees2
Doctoral Mester's Bachelor's Associate's

Number of departments3 1750 200 200 900 550 350 500

Percentage in each
institutional type

Total 100 100 100 100 100 100 100

Doctoral 9 87 13 1 0 3

Comprehensive 15 8 74 25 0 2 1

Baccalaureate 25 0 6 65 0 9 12

Specialized 8 5 2 6 13 19

Two-year 44 0 5 3 100 74 67

Rounds to zero.

/The classirication of the highest degree offered is bused upon the highest degree offered by a mathematics/statistics
department, not by the institution as a whole.

2These departments were the primary locations for teaching mathematics/statistics at their institutions, but either offered
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. Percentages may not add to 100 because of
rounding.

SOURCE: Higher Education Suiveys, Sutvey of Mathematics and Statistics Departments at Hi lher Education
Institutions (HES 5), National Science Foundation. 1990 (senvey conducted in 1989).
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Table A-3, Percentage of faculty and students in fall 1988 by level of instruction and highest degree offered by
departments in mathematics and statistics: United States

Characteristic

Highest degree offered in mathematics/statistics1

Dtxmral Master's Bachelor's Associate's

Other
degrees only2

No
degrees2

Faculty3

Number or teachers 11,550 6,100 8,900 10.050 3,700 4,750

Percentage (duplicated)

Remedial 7 21 31 60 57 47

Below calculus 39 55 64 69 74 66

Calculus 45 36 47 27 24 23

Advanced 32 33 41 2 9 5

Graduate 26 15 1 0 2 0

Students
4

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

Percentage (total) 100 100 100 100 100 100

Remedial 7 16 16 37 38 25

Below calculus 37 47 48 52 49 65

Calculus 38 23 24 11 10 8

Advanced 13 12 12 1 2 1

Graduate 4 2 0 1 o

Rounds to zero.

1Classification is based upon the highest degree offered by a mathematics/statistics department, not by the institution as a
whole.

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

3Total number of faculty is unduplicated, but percentages were calculated by counting faculty members once for each class
level taught. Therefore, per=ntages add to more than 100. These figures represent faculty who taught at least one
mathematics/statistics course in fall 1588.

4Number of students is estimated by multiplying the number of sections offered and mean section size. Students arc
counted once for each section taken to give this estimation of the number of students who were cnrolled in
mathematics/statistics courses in fall 1988. Percentages may not add to 100 because of rounding.

NOTE: Students are counted once for each section taken. The numbers of depanments, teachers, and students have been
rounded to the nearest 50.

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-4. Number and percentage of institutions and departments by type of degrec offered and highest

degree offered within each field: United States

Degree
offered

Mathematics Statistics
Computer

.science'

.

Other1

Joint degrees

Mathematics/
statistics

Mathematics/
computer sciene

Number of institutions
offering degree2 1,700 200 800 400 150 450

Percentage (total) 100 100 100 100 100 100

Associate's 30 6 39 58 31 16

Bachelor's 50 17 53 28 43 78

Master's 11 37 6 9 18 4

Doctoral 10 39 2 5 8 1

Number of departments
offering degree 1,800 200 800 400 200 500

Percentage (total) 100 100 100 100 100 100

Associate's 31 6 39 57 30 18

Bachelor's 49 16 52 28 44 76

Master's 11 ao 6 10 18 4

Doctoral 10 38 2 6 8 1

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

21f 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 have been rounded to the nearest 50. Departments or
institutions that offered a degree in more than one discipline are counted in each column that applies.
Percentages may not add to 100 because of rounding.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education
Institutions (f1ES 5), 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

Field

Degrees offered by Departmentl'2

Associate's
dgiree

Bachelor's
degree

Master's
degree

Doctoral
degree

Number Percent Number Percent Number Percent Number Percent

Mathematics. 600 21 1,200 44 350 13 200 6

Statistics 1 100 4 150 6 100 3

Computer science 350 13 500 18 50 2 1

Other 250 10 150 5 50 2 1

Joint degrees

Mathematics/statistics 50 2 100 4 50 2 1

Mathematics/computer
science 100 3 400 14 1

Rounds to zero.

1Includes 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.

2Percentages are based upon the estimate of 2,750 departments offering instruction in mathematics/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 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-6a. 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

Institutional
chaxacteristic

Teachers

Number

Degree offered (percent)

-

Mathematics
only

Statistics
only

Both
mathematics

and
statistics*

-

Neither
mathematics

nor
statistics

Total 45,000 55 2 23 20

Ty Pe

Doctoral.. 11,300 38 6 55 1

Comprehensive 9,300 67 32 1

Baccalaureate 5,000 85 0 6 10

Specialized 2,200 54 16 30

Two-year 17,200 52 4 44

Comrol

Private 10,200 67 1 15 17

Public 34,800 52 2 25 20

Enrollment size

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

1,000 - 4,999 12,100 66 1 3 29

5,000 or more 30,000 52 2 32 13

Region

Northeast 11,300 57 1 21 21

Central 11,200 47 2 28 22

Southeast 10,500 57 2 15 26

West 12,000 60 2 27 11

.. Less than 1 percent.

'Includes departments offering separate degrees in both mathematics and statistics, and departments 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 Departments 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

Institutional
characteristic

Students 1

Number

Degree offered (percent)

Mathematics
only

Statistics
only

Both
mathematics

and
statistics2

Neither
mathematics

nor
statistics

Total 2,977,400 55 1 26 18

TYpe

Doctoral 735,000 36 5 59

Comprehensive 661,500 65 34

Baccalaureate 282.300 84 0 6 10

Specialized 106.000 58 9 32
Two-year 1,192,600 53 7 40

Control

Private 479,600 64 1 20 14

Public 2,497,800 53 1 27 19

Enrollment size

Less than 1,000 101,800 47 0 14 39
1,000 - 4,999. 738,800 64 1 5 30
5,000 or more 2,147,700 52 2 33 13

Region

Northeast 673,600 50 25 24

Central 708,600 49 2 30 19

Southeast 704,800 59 2 17 23

West 890,400 60 2 30 9

2. Less than 1 percent.

!Figures calculated by muhipling the number of sections reported and the average section size. Students are counted once
for each mathematics/statistics class in which they are enrolled.

2Includes departments offering separate degrees in both mathematics and statistics, and departments offering joint degrees
in mathematics and statistics.

NOTE: The numbers of students 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 Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conduaed 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 science departments, and the mean percentage of departmental teaching
time spent on nonmajors by institutional characteristic: United States

Institutional
characteristic

Students taking at least onel
course from department

Teaching time devoted to2
nonmajors

Total 80 80

Doctoral 63 67

Comprehensive 84 75

Baccalaureate 82 70

Specialized 95 87

Two-year 79 90

Control

Private 83 74

Public 78 85

Enrollment size

Less than 1,000 85 79

1,000 - 4,999 81 80
5,000 or more 75 82

Region

Northeast 76 77

Central 81 82
Southeast 88 80
West 76 82

'Figures are departmental representatives' estimates of the percent of students who takc at least one mathematics/statistics
course during the course of their enrollment at the institution.

2Figures are departmental representatives' responses to questionnaire item 21, 'What percentage of your department's
teaching time in mathematies/statisties is spent lathing non-majors?"

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-8. The number and percentage of students in mathematical/statistical science classes in fall 1988 and by
class level and institutional characteristic: United States

Institutional
characteristic

Number of
students*

(in thousands)

Percentage enrolled at each class level

Remedial Below
calculus

Calculus
level

Advanced Graduate

Total 2977 21 48 22 8 2

Type

Doctoral 735 6 37 39 13 4

Comprehensive 661 17 49 22 11 2

Baccalaureate 282 16 46 27 12

Specialized 106 14 46 19 17 3

Two-year 1,193 35 54 10 1 0

Control

Private 480 13 41 31 12 2

Public 2,498 23 49 20 7 1

Enrollment size

Less than 1,000 102 24 49 19 8

1,000 - 4,999 739 23 54 17 6

5,000 or more 2,137 21 46 23 s 2

Region

Northeast 674 18 49 22 9 2

Central 709 18 43 2> 9 2

Southeast 705 22 56 16 5 1

West 890 27 44 20 8 2

Rounds to zero.

'The number of students is estimated by multiplying the number of sections offered and the 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.

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

Institutional
characteristic

Number of sections Mean section size

Remedial Below
calculus

Calculus
level

Advanced Graduate Remedial Below
calculus

Calculus
level

Advanced Graduate

Total 22,900 42,300 19,91.10 11,650 4,100 26 30 24 15 12

Type

Doctoral .... ..... . . 1,150 6,4(X) 5,7(K) 3,900 2,800 54 57 50 24 11
Comprehensive. 3,450 8,84,10 4,900 3,950 1,(XX) 29 34 28 16 10
Baccalaureate . 1,8(X) 4,650 3,100 3,400 50 23 26 20 12 7
Specialized 700 1,750 %V 950 200 .._ _ ....

Two-year 15,800 20,750 5,250 54X) NA 24 27 19 15 NA
Control

Private 2,850 7.100 5.350 4,150 900 21 24 20 12 13
Public 20,050 35,200 14.550 7,5(10 1.250 28 34 26 19 11

Enrollment size

Less than 1,000. 1,21V 2,300 1,050 750 50 19 20 14 10 -
1,000-4,999..... ..... 7,300 13,450 5,200 3,350 350 23 28 21 12 -
5,000 or more 14,400 26,500 13,650 7,550 3,7(1) 35 40 34 21 12

Region

Northeast 5,400 8,450 5,750 3,300 1,050 25 32 25 16 14
Central 4,500 10,150 5.250 2,950 1,100 24 28 24 14 10
Southeast 5,700 12,600 4,150 2,300 850 24 27 20 13 10
West 7,300 11,100 4,750 3,100 1,100 30 32 25 17 11

- Too few cases for a reliable emimate.

NA = Not applicable.

NOTE: The numbers of sections have been rounded to the nearest 50. Details may not adcl 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 conducted in 1989).



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

Institutional
characteristic

Number
of

teachers

Class level taught

Remedial
Below

calculus
Calculus

level Advanced Graduate

Total 45,000 15 33 28 21 9

Thoe

Doctoral 11,300 2 15 31 30 24

Comprehensive 9,300 12 ao 33 34 10

Baccalaureate 5,000 18 47 44 39

Specialized. 2,200 9 n 26 25 10

Two-year 17,200 25 38 19 2 o

Control

Private 10,200 13 32 36 32 8

Public 34,800 16 33 26 18 9

Enrollment size

Less than 1,000 2,900 23 39 30 22 1

1,000 - 4,999 12,100 20 40 30 21 2

5,000 or more 30.000 12 29 27 21 12

Region

Northeast 11,300 14 28 29 22 9

Central 11,200 12 31 28 22 9

Southeast 10,500 18 40 28 19 8

West 12,000 17 32 28 21 9

*All percentages are based on the toml number of teachers, with full-time teachers, part-time teachers, and graduate
students combined. Teachers may teach at more than onc 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 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 conducted in 1989).



Table A-10b. The percentage of teachers who taught mathematical/statistical science courses in fall 1
were Dart time° by class levels taught and institutional characteristic: United States

Z.: who

Institutional
characteristic

Number
of

teachers

Class level taught

Remedial
Below

calculus
Calculus

level Advanced Graduate

Total 45,000 17 21 5 1 0

Type

Doctoral 11,300 1 9 3 1 1

Comprehensive 9,300 10 15 4 2 1

Baccalaureate 5,000 14 20 6 3 0

Specialized 2,200 24 32 13 2 1

Two-year 17,200 32 31 5 0 0

Control

Private 10,200 13 20 8 3 1

Public 34,800 19 72 4 1 0

Enrollment size

Less than 1,000 2,900 18 25 9 3 0

1,000 - 4,999 12,100 11 2.5 4 1 0

5,000 or more 30,000 16 19 5 1 0

Region

Northeast 11,300 20 :8 7 1 1

Central 11,200 15 20 4 1 0

Southeast 10.503 14 20 4 1 0

West 12,000 20 26 6 1 0

'All percentages are based on the total number of teachers, with full-time teachers, pan-time teachers, and graduate
students combined. Teachers may teach at mom 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 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 conducted in 1989).
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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

Institutions!
characteristic

Number
of

teachers

Class level taught

Remedial
Below

calcuhis
Calculus

level Advanced Graduate

Total 45,000 2 5 3 0 0

.4'Pe

Doctoral 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 I 1 0 0
Two-year 17.200 0 0 0 0 0

Control

Private 10,200 0 2 2 0 0
Public 34,800 2 6 3 0 0

Enrollment size

Less than 1,000 2,900 0 0 0 0 0
1.000 - 4,999 12,100 0 0 0 0 0
5,000 or more 30.000 2 7 4 0 0

Region

Northeast 11,300 1 1 2 0 0
Central 11,200 3 6 5 0 0
Southeast 10,500 1 7 3 0 0
West ............ 12.000 1 5 1 0 0

*AU percentages are based on the total number of teachers, with full-time teachers, pan-time teachers, and graduate
students combined. Teachers may teach 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 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 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

Employment status,
highest degree of

teacher, and
section characteristic

Level or instruction

Remedial Below
calculus

Calculus
level

1

Advanced Graduate

Sum across departments/.

Total teachers2 15,300 26,400 16,250 10,150 4,100

Full time, total3 6,800 14,700 12,650 9,550 3,950

Doctoral 1,350 5,200 7,950 8,000 3,850

Master's 4,850 8,700 4,550 1,450 100

Bachelor's 600 800 200 50 -
Part time, total 7,800 9,500 2,350 550 150

Doctoral 350 750 450 250 100

Master's 5,850 7,350 1,750 300 50

Bachelor's. 1,600 1,400 100 - 0

Graduate students 700 2,200 1,250 50

Sections

Total number 22,900 42,300 19,900 11,650 4,100

Total students 635,650 1,423,000 642,200 730,250 46,650

Rounds to zero.

'Sums have been rounded to the nearest 50.

2Figures 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/researchjadministrative 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 those in another without encountering duplication. Details may not add to totals because of
rounding.

SOURCE: Higher Education Surveys, Surviy 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-11b. Mean number of teachers, sections, and students for mathematical/statistical science classes in
fall 1988 by level of instruction: United States

Employment status.
highest degree of

teacher, and
section characterimic

Level or instruction

Remedial Below
calculus

Calculus
level

Advanced Graduate

Mean per department1

Total teachers2 7.1 92 6.1 6.4 8.8

Full time, totaI3 3.3 5,6 5.2 6.0 8.5

Doctoral 0.7 2.0 3.3 9.1 8.3

Master's 2.4 33 1.9 0.9 0.2

Bachelor's 0.3 0,3 0.1 - -
Pan time, total 3,8 3.7 1,0 0.3 03

Doctoral 0.2 0.3 0.2 0.2 0.2

Master's 2.9 2,8 0.7 0.2 0.1

Bachelor's 0.8 0.5 - - -
Graduate students 0.4 0.9 0.5

Sections

Number 11.1 16.1 8.2 7.4 9.0

Average size 25.6 29.8 23.5 15.2 11.5

Total students 310 543 265 145 102

Re,unds to zero.

1The means per department are based only on those departments which provided instruction at a given class level in fall
1988.

2Figures 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/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 those in another without encountering duplication. 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 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

Institutional type
Total

number of
teachers'

Percentage at each level of instruction2

Remedial
Below

calculus
Calculus

level

1

Advanced Graduate

Total 45.000 34 59 36 13 9

Doctoral 11,300 7 41 45 32 25

Comprehensive 9,250 25 58 38 36 11

Baccalaureate 5,050 33 68 50 42 1

Specialized 2,150 33 55 41 27 11

'No-year 17,200 57 69 25 3 0

1 Figures 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 to total because of rounding.

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

SOURCE: Higher Education Surveys, Sumey 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-13. Number and percentage of teachers of mathematical/statistical science classes in fall 1988 by
highest degree obtained and level of instruction: United States

highest degree obtained

Level of instruction

Remedial
Below

calculus
Calculus

level Advanced Graduate

(Number1)

Total 15,300 26,400 16,250 10,150 4,100

Doctoral 1,700 5,950 8,400 8,250 3,950
Master's 10,750 16,050 6,300 1,750 100

Bachelor's 2,200 2,200 300 100
Graduate students2 700 2,200 1,250 SO

(Percent3)

400

Total 100 100 100 100 100

Doctoral 11 22 52 82 97
Master's 70 61 39 17 3
Bachelor's 14 8 2 1

Graduate students2 5 8 8 1

Rounds to zero.

1Teachers include those who taught at least one mathematics/statistics course in fail 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.

2The highest degree of graduate students teaching classes is unknown,

3Percentages 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-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 States

1

Institutional
characteristic

Total* Mathematics Statistics Other

Total 9,600 8,200 800 550

TYPe

Doctoral 2,950 2,350 500 100

Comprehensive 2,350 1,950 250 150

Baccalaureate 1,550 1,500 50

Specialized 300 300 - 0

1Nvo-year 2,450 2,100 50 300

Control

Private 3,250 2,850 150 300

Public 6,350 5,400 700 250

Enrollment size

Less than 1,000 1,100 850 - 230

1,000 - 4,999 2,700 2,550 50 50

5,000 or more 5,800 4,800 700 3(/0

Region

Northeast 2,000 1,700 150 100

Central 2,500 1,900 250 300

Southeast 2,600 2,350 200 50

West 2,550 2,300 200 100

= 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 to fill the position.

NOTE: Estimates 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 conducted in 1989).
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Table A-15a. Departmental recruitment of mathematics/statistics faculty (number) over the period 1984-85 to 1988-89 by institutional characteristic
United States

Institut ional
characteristic

Number'
of

full-

time
positions

Filled with people meeting
advertised qualifications

,

Fined with people not meeting
advertised qualifications

Not filled for
at least one year

Vacancies
for

two years

1

Full time Part time Temporary

_ ..

Permanent

_ ._

Shortage of
suitable

candidates

Other
reasons

Total 9,600 7,300 650 900 100 450 250 300

Type

Doctoral 2,950 2,050 150 400 200 200 150

Comprehensive 2,350 1.850 100 300 100 50

Baccalaureate 1,550 1,150 50 150 50 150 50
Specialized 300 250 _ 50 50
Two-year 2,450 1.950 350 50 50 50

Control

Private 3,250 2,250 400 300 50 150 50 100

Public 6,350 5,000 250 550 50 300 200 200

Enrollment size

Less than 1,000 1,100 700 350 anal. 50 0
1.000 - 4,999 2,700 2,150 100 200 50 ISO 50 100

5,000 or more 5,800 4,450 200 650 50 250 200 ZOO

Region

Northeast 2,000 1,600 50 100 50 50 100 50
Central 2,500 1,800 250 300 100 50 50
Southeast 2,600 1,900 150 250 50 200 50 100

West 2,500 1,950 200 250 0 100 50 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 to fill the position.

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

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

53



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

Institutional
characteristic

Number*
of

full-
time

positions

Filled with people meeting
advertised qualifications

Filled with people not meeting
advertised qualifications

Not filled for
at least one year

I

Full time

_

Pan time

,

Temporary Permanent
Shortage of

suitable
candidates

Other
reasons

(percent)

Total 9,600 76 7 9 1 5 3

Type

Devi ; ; 2,950 70 4 13 1 6 6
Comprehensive 2,350 79 3 13 1 3
Baccalaureate 1,550 73 5 9 3 9
Specialized 300 79 1 6 2 1 12
Two-year 2,450 81 15 1 1 1

Control

Private 3,250 70 13 10 2 5 2
Public 6,350 79 4 9 1 4 3

Enrollment size

Less than 1,000. 1,100 61 31 2 2 5 0
1,000 - 4,999 2,700 80 3 8 2 5 2
5,000 or more 5,800 77 3 11 1 4 4

Region

Northeast 2,000 82 3 6 3 2 4
Central 2,500 72 9 11 1 4 3
Southeast 2,600 73 6 9 1 8 2
West 2,500 77 8 10 0 3 2

= 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 to fill the position.

NOTE: Estimates have been rounded to the nearest 50. Details may not add to totals and percentages may not add to 100 due to 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).



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

Institutional
characteristic

Now more
difficult

No change

.

Now less
difficult

_

(percent)

Total 26 65 9

TYps

Doctoral 48 41 11

Comprehensive 37 49 14
Baccalaureate 25 68 7
Specialized. 7 84 9
Two-year 21 71 8

Control

Private. 21 71 8
Public 29 61 It)

Enrollment size

Less than 1,0n0 13 80 7
1,000 - 4,999 26 65 9
5,000 or more 35 54 11

Region

Northeast 17 68 16
Central 26 69 5
Southeast 25 64 10
West 33 61 6

Number of openings (1984-85
thrtsugh 1988-89)

None 9 85 6
1-2 24 70 6
3 or more 35 50 14

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

SOURCE: Higher Education Surveys, Survey of Mathematits and Statistics Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table 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 their institution by institutional characteristic: United

States

Institution
characteristic

Assessment of importance (percent)

Research
much
more

important

Research
somewhat

MOM

important

Both
equally

important

Teaching
somewhat

mote
important

Teaching
much
more

important

Total 7 5 9 II 68

Type

Doctoral 43 36 18 1 2

Comprehensive 8 6 19 29 38

Baccalaureate 3 1 10 17 69

Specialized 5 3 23 1 68

Two-year 1 0 2 5 92

Control

Private 4 3 12 16 65

Public 9 6 8 8 70

Enrollment size

Less than 1,000 .3 0 7 6 84

1,000 - 4,999 2 2 8 13 75

5,000 or more 16 12 13 11 48

Region

Northeast 10 5 20 13 52

Central 7 5 6 15 67

Southeast 5 5 3 12 74

West 5 4 10 5 76

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 condur.,:o in 1989).



Table A-17b. Departmental representatives' assessment of the relative import.tnce given to
research/publication versus teaching performance in evaluating pan-time faculty in
mathematical/statistical science at their institution by institutional characteristic: United States

Institution
characteristic

Assessment of importance (percent)

Research
much
more

important

Research
somewhat

more
important

Both
equally

important

Teaching
somewhat

more
important

Teaching
much
more

imponam

Total 1 2 5 92

Type

Doctoral 5 9 12 21 53

Comprehensive 0 0 1 3 96

Baccalaureate 0 0 0 5 95

Specialized 0 I 8 0 91

Two-year 0 0 3 97

Comrol

Private 1 2 7 90

Public 1 1 3 94

Enrol lmem size

Less than 1,000 0 4 95

1,000 - 4,999 2 4 94

5,000 or more 1 2 3 6 88

Region

Northeast 1 1 3 9 86
Central 2 1 2 94

Southeast 0 1 5 94

West 1 2 4 94

= Less than 1 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).
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Table A-18a. Total number of full-time faculty in mathematics/statistics departments, and number
and percentage involved in research/publication by institutional characteristic: United
States

Institutional
characteristic

Number
of

full-time
faculty

Research/publication

Actively
involved

Applied for
Federal support

Received
Federal support

Percent of Percent of Percent of

Number full-t ime

faculty

Number those
actively
involved

Number those
who

applied

Total 24,450 9,150 38 3,400 37 2,100 61

Type

Doctoral 6,800 5,250 77 2,550 49 1,7(X) 66

Comprehensive 6,250 2,400 38 600 24 200 36

Baccalaureate 3,450 800 23 150 17 110 70

Specialized 1.350 - - - - .... -
Two-year 6,6(X) 300 4 50 8 - -

Control

Private 6,400 2,500 39 950 39 650 68

Public 18,050 6,700 37 2,450 27 1,450 58

Enrollment size

Less than 1,000 1,550 200 12 50 27 MM.

1,000 - 4,999 6,750 1,600 24 450 27 200 52

5,000 or more 16,150 7,400 46 2,950 40 1,800 62

Region

Northeast 6,400 2,600 41 1,050 41 650 63

Central 5,800 2,450 42 750 31 500 64

Southeast 5,850 1,800 30 650 35 300 50

West 6,350 2,350 37 950 41 650 65

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 Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table 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

Institutional
characteristic

Number
of

faculty

Education research/publication

IN/

Actively
involved

Applied for
Federal suppon

Received
Federal support

Percent of Percent of Percent of

Number full-t ime

faculty
Number those

actively
involved

Number those
who

applied

Total 24,450 2,750 11 550 20 300 49

Type

Doctoral 6,800 750 11 100 28 150 72

Comprehensive 6,250 900 14 200 24 50 31

Baccalaureate 3,450 450 12 50 17 OP.

Specialized 1,350

Two-year 6,600 550 8 50 11

Control

Private 6,400 950 15 200 20
Public 18,050 1,800 10 350 21 200 49

Enrollment size

Less than 1,000 1,550 250 15 50 12

1,000 - 4,999 6350 750 11 100 15 OEM

5,000 or more 16,150 1,800 11 400 24 200 51

Region

Northeast 6,400 900 14 100 12

Central 5,800 700 12 200 31 100 50

Southeast 5,350 550 9 50 12 _
West 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 Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).



Table A-19a. Departmental representatives' mean level of satisfaction with quality of teaching in

mathematics/statistics by level of instruction and institutional characteristic United States

Institutional
characteristic

Quality of teaching

Remedial
Below

calculus

Calculus
level

LAdvanced Graduate

Total 7.5 7.9 8.3 8.5 8.6

TYPe

Doctoral 6.9 7.0 7.5 83 8.6

Comprehensive 7.6 7.7 8.2 8.6 8.7

Baccalaureate 7.2 7.7 83 84 8.1

Special;zed - - - - -
1vo-yar 7.6 8.1 85 8.4 NA

Control

Private 7.4 8,0 8,3 8.5 8.7

Public 7.5 7,8 8.4 8.4 8.6

Enrollment size

Less than 1,000 7.4 8.0 8.1 8.4 5.8

1,000 - 4.999 7.5 8 0 86 8.5 8 8

5.000 or more 7.6 7.6 8.0 8.5 8,7

Region

Northeast 7.3 8.0 8.5 8.7 8.9

Central. 75 7.9 8.2 8.2 8.5

Southeast 7.7 7.7 83 8,4 8.5

West 7,4 8.0 83 8.6 8.7

- Too fcw cases for a reliable estimate.

NA a Not applicable.

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Depanments at Hives Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 19b9).
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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

Institutional
characteristic

Student outcomes

Remedial
Below

calculus
Calculus

level Advanced Graduate

Total 6.2 6.7 7.4 7.7 8.0

ThIc

Doctoral 5.0 5.9 6.4 7.3 8.0
Comprehensive 6,0 6.3 7.0 7.7 7.8
Baccalaureate 6.0 6.7 7.3 7.8 8.4
Specialized - - - -
Two-year 6,4 6.9 7,8 7.8 NA

Control

Private 6,4 6 9 73 7.8 8.4
Public 6.1 6.5 7.5 7.7 7.8

Enrollment size

Less than 1,000 6,4 7,0 7.5 7.9 5.8
1,000 - 4,999 6 4 6.8 7.7 7.8 8.1
5,000 or more 5.8 63 7.0 7.6 8.0

Region

Nonheast 6 2 6.8 7.3 7.8 83
Central 6.3 6.7 7.5 7.6 7.9
Southeast 6.5 6.6 7.5 7.7 7.0
West 5.9 6.6 7.4 7.9 8.2

= Too fcw 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).



Table A-20. Percentage of mathematics/statistics departmental representatives who indicated their
department experienced problems and their ranking of those problems: United States

INIM111=11.

Departmental
problems

Percent
reponing
problem

Percent ranking problems as

Most
important

Second

Institution support services

Third Fourth Fifth

Mean
rank

Physical facilities. 43 30 24 12 12 9 2.9

Adequate computing equipment 41 15 25 24 9 8 3.2

Sufficient library resources 27 14 10 10 21 14 40

Funding of telephones and
mailing 9 7 9 11 8 9 4,7

Sponsorship of colloquia and
conferences 24 9 4 7 6 24 4.8

Amount of clerical support 38 9 20 19 12 19 3.8

Amount of technical support 25 7 8 11 19 15 4.5

Encouragement from institution 26 H 9 13 22 12 4.2

Faculty resources

Availability of research assistants 17 4 7 9 15 15 4.8

External support for scholarly
activity 36 9 14 16 17 15 40

Internal support for scholarly
aCt ivity 34 5 18 20 17 10 41)

Funding of faculty travel 47 6 21 20 18 11 3.8

Teaching load 52 43 17 13 7 8 2 6

Isolation from colleagues 38 17 18 12 17 13 3.6

Faculty and graduate students

Recruiting and retention of
qualified faculty 30 31 12 13 11 6 33

Preparation of beginning graduate
students 8 9 3 11 14 11 4.7

Quantity of graduate students 9 9 13 9 11 11 4,5

Teaching load for graduate
assistants. 4 4 5 6 18 15 4.9

Language Problems 12 6 14 10 5 23 4.5

Non-language problems of inter-
national teaching staff 5 0 10 15 2 11 51)

Resources for teaching/research
assistantships. 14 4 13 11 13 15 4.6

Other 12 55 17 15 5 3 2.0

NOTE: Only departments experiencing problems in on area 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 Departments at Higher Education
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989).
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Table A-21. The percentage of mathematics and statistics departmental representatives who indicated their department
experienced each of the nine most frequently cited problems by institutional characteristic: United States

Institutional

characteristic

hTeacing
load

Funding

of
faculty

travel

physical

cifalities

Adequate
computing

Amount
or

suppo ll

from

rnExteal
sUpPon

for

scholars

Internal

suPP°Itfor
scholars

Rccruilinl

qualiried

faculty

Total 52 47 43 41 38 38 36 34 30

Type

43 48 77 36 39 25 70 48 51

Canprehensive.._ 68 62 55 42 41 42 59 51 40

Baccalaureate 65 59 41 42 41 56 44 53 36

Specialized 32 13 s 15 38 15 19 15 26

Ilyo-year 43 41 39 46 3,5 33 19 18 20

Control

Private.- 52 44 35 37 36 42 36 37 31

Public._ .......... 51 30 49 44 39 34 35 31 29

Enrollment size

Less than 1.000. ao 43 31 41 39 37 30 31 25

1,000 - 4,999 55 45 35 38 34 46 31 32 30

5.000 or more 56 54 64 46 43 26 46 38 34

Region

Northeast 57 42 56 38 39 50 32 34 n
Central. so 44 34 34 31 35 41 36 28

Southeast 56 46 42 44 44 36 35 32 38

West 43 57 42 47 36 31 34 33 25

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

The Higher Education Surveys (HES) system was eitablished 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 1e questionnaire
to that person.

Survey Methodology 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...-ms), but excluded institutions not offering matht 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 have 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.'

IThe
word "depanments" is used 10 follow the conventions of most higher education institutions

responding to the survey. In some institutions, different names (or organizational structures) were used
(e.g.. Science Division): these also were considered as departments for this survey if so designated hy
the institution.



The questionnaire was mailed on May 9, 1989. Depending on the method
specified 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 questionnaires 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 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.



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

Question

number
Description

Response rate

Unweightei Weighted

1

2 Students served by department 99

Degrees offered. 100 100

99

3 Number teaching mathematics/statistics 100 100
By employment status, highest degree. and level 99 99

4 Number of sections by class level 99 100

Average section sin by class level 98 99

5 Satisfaction with quality of teaching 97
Satisfaction with student outcomes 95

98

94

6a-6d Number of positions attempted to rill 1 oo 100

fie Number of varancies for at least two consecutive years 96 97

6f Difficult areas when seeking faculty members 85 78

7 Changes in ability to recruit suitable faculty 100 100

8 Problems in department 100 100
Ran fiopfivc problems 93 95

9 Number of full-time fatuity 100 100
Actively involved in research/publication 100 100
Applied for Federal support 99 99
Received Federal support 95 95

10 Importance of research/publication 100 100

11 Permission to release data 100 100

SOURCE Higher Education Surveys. Survey of Mathematics and Statistics Departments at Higher Education Institutions (HFS 5), National
Science Foundation. 1990 (survey condurted in 1989).
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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 npected from particular sample. If all possible
samples were surveyed under similar conditions, intervals of 1.96 standards
below to 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 95 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
subsaniples (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 was 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 forgeneral impressions instead

7.:
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Table B-2. Selected standard errors by institutional characteristic: United States

I
Mean percentage of Total number of Percentage of Percentage of Percentage of Percentage of depart-

students taking people teaching departments reporting departments departments ranking ments for which teaching

mathematics or mathematical/ that it is now reporting problems teaching load as was much more

Instituticeal statistics from statistical science more difficult to with physical the most important important than research
characteristic department classes in fall 1988 to iecruit new faculty facilities problem* in evaluating faculty

.

Standard Standard

..-

Standard Standard Standard Standar!
Estimate

error Estimate e Mr Estimate error Estimate error Estimate error Estimate error

-

Total 803 1 / 45,011,7 1,610.0 25.6 2.4 43.0 2.3 42.8 3..4 68 0 2.0

Type

Doctoral 63.4 3.0 11,308.0 916.2 47.6 4.9 77.0 3.6 20.3 6.3 2$ 1.4

Comprehensive , 83,6 7,0 9,264.8 526.1 37.1 4.7 55.1 5.0 56,7 7.1 37.9 4.8
Baccalaureate 82.0 2.8 5,049.1 3143 25.4 4.4 41.2 4.7 46.8 6.8 69.3 4.9
Specialized 95.0 3.1 2,171.1 5261 6.9 4.6 8.4 5.9 53.3 16.6 6/i.2 11.0
Two-year 79.1 13 17,218.7 1.055.3 201, 3.8 39,3 4.0 34.8 6.7 92.3 2.4

Control

Private 83.1 2.1 10,181.6 840.4 21.4 3.4 35.4 3.3 49.9 4.9 64.9 43
Public 78.4 1.2 34,00.1 1,6243 28.6 2.7 48.8 3.1 37.3 4.6 70.2 2.3

Enrollment size

Less than 1,000 85.4 3.2 2,885.8 421.8 13.2 4.4 31.1 3.7 44.3 8.0 83,9 55
1.000 - 4,999 81.2 1.4 12,099.8 1,003.2 2.5.8 3,7 3,5.1 14 48.0 5.8 75.1 3.2
5.000 or more 75.4 1.4 30,026.1 1,433.2 34 6 3. 7 64.1 3.7 343 3.1 473 3.0

Region

Northeast 75.9 2.7 11,151.0 1,293.4 16.8 4.0 553 63 38.6 6,8 51.8 55
Central 80.8 2.3 11,237.5 1,238.2 25.9 3.8 33.9 4.7 43.7 6.0 67.3 4.6
Southeast........ 87.8 2.1 10,483.2 1,244.1 25.3 4.1 41.9 4.1 38.3 7.7 74.0 4.4

76.1 2.2 12,029.9 1,1833 32.9 6.1 41.9 5.8 53.2 8.3 76.1 4.1

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

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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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:

Institutional control

Public

Private

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 level 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:

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

Among comprehensive institutions, 62 percent are at institutions that
are public.



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 rublic 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

SURVEY #5
SURVEY OF MATHEMATICS AND
STATISTICS DEPARTMENTS

May 1989

Dear Colleague:

I am writing on behalf of the vational Science Foundation to request your partiepation 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 to 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 assistance.

Sincerely,

Judith Sun ley
Director, Division of
Mathematical Sciences
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General Information

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

Field Associate Bachelor's Master's Doctoral

Mathematics 0 0 0 0
Statistics 0 0 0 0
Computer science 0 0 0 0
Other (specify) 0 0 0 0

Joint degrees

Mathematics/statistics

Mathematics/computer science

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

Field Associate Bachelor's Master's Doctoral

Mathematics 0 0 0 0
Statistics 0 0 0 0
Computer science 0 0 0 0

2a. What percentage of students at you- institution take at least one course in mathematics or statistics from

your department?

Percentage of students

2b. 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, such as differential equations to physics

majors)

Percentage of teaching time



3a. How many people taught mathematical/statistical science classes in your department in Fall 1988? Include
pan-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

3b. 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 count
him/her once for each level. Write V 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 responsibilities within your institution in the Fall
1988 term.

Employment status and
highest degree of teachers

Full-time in Fall 1988

Doctoral

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

Below
Remedial calculus

Calculus
level Advanced Graduate

am=111011.

Master's
MIN11111.11111.

Bachelor's

Part-time in Fall 1988

011=.11111111101111M

Doctoral

Master's

41111....

?../,. 11110

Bachelor's 11 00.1.111.11=1.1MMIM

Graduate students at
your institution

11.1.1111. Agg

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

Number of sections

Average section size

Class level

Below Calculus
Remedial calculus level Advanced Graduate

.1..1.11.1. 411MIII111

6'2

111.



5. How satisfied are you with the teaching at each 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.

Remedial

Below calculus

Calculus level

Advanced

Graduate

Level of satisfaction (from 1 to 10)

Quality
of Student

teaching outcomes



Availability of Faculty Candidates in Mathematical/Statistical Science for the Last Five Years

6. Ptase respond to the following concerning your success in recruiting mathematical/statistical science faculty
in your department for the last fiva academic years (Le, recruiting fealty to begin in the period 1984-135 to
1988-89).

a. How many inn-time faculty positions did you attempt to fill in the last five years? Please note: count a
posn 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, c, and d below)

b. 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

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

Temporary appointments

Permanent appointments

d. 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)

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

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

7. How has your ability to recruit suitable faculty members changed in the last two years?

O It is now more difficult to recruit new faculty.

O No change-
CI It is now less difficult to recruit new faculty.

S4



Problems In Your Department

8. The preceding questions focused on the teaching of mathematics in your department. In this qmstion, the
focus is primarily on research in mathematics. Surveys by the Conference Board of the Mathematical
Sciences (CBMS) have indicated that many departments caperience problems in the areas listed below.
Please check those areas that are a problem for your department. Of those that you checked, pick the 5
which present the greatest problems for mathematical/statistical science in your department, and write the
rank, with "I' indicating the greatest problem, indicating the second greatest problem, etc.

Problem
in your

department
Institutional support services
a. Physical facilities (buildings, offices

classrooms, wiring, etc.) a.
b. Availability of or access to adequate

computing equipment b.
c. Sufficient library resources c.
d. Funding of telephones and mailing d.
e. Sponsorship of colloquia and conferences

at your institution e.
1. Amount of clerical support f.
g. Amount of technical support g.
h. Encouragement from institution h.
Faculty resources
i. Availability of rebearch assistants
j. Availability of external support for

faculty scholarly activity j.
k. Availability of internal institutioncl

support for faculty scholarly activity k.
I. Funding of faculty travel 1.

m. Teaching load
n. Isolation from colleagues with similar

scholarly interests n.
Faculq and graduate students
o. Recruiting and retention of qualified faculty o.
p. Preparation of beginning graduate students p.
q. Quantity of graduate students cl.
r. Teaching load for graduate assistants r.
s. Impinge problems of faculty members

or assistants whose rust language is
not English

t. Cultural or other non-language problems
of international teaching assistants
or faculty members

U. Availability of resources for
teaching/research assistantships

v. Other (specify)

Rank
(top 5 on
this page)

4INI1MliM

=1111
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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

Of these, how many

Are actively involved im

Applied for Federal support for their work
during January 1, 1987-Derember 31, 1987?

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

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

MAilismatialiOassi

Research/
publication

Education
research/publication

Full-time faculty (excluding temporary faculty)

O Research/publication is mulch more important than teaching.
El Research/publication is so.newhat more important.

O Both are equally important.
O Teaching is somewhat more important.

o Teaching is much more important.

Part-time or temporary faculiy

O Research/publication is much more important than teaching.

O Research/publication is somewhat more important.

o Both are equally important.
O Teaching is somewhat more important.

O Teaching is much more important.

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.

Yes

o No

Please sign

Thank you for ye a 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
WESTAT
1650 Research Boulevard
Rockville, MD 20850

Name

Tide

Telephone I

If you have any questions Of problems concerning this survey, please call Bradford Chaney at (800) 937-8281 (toll-
free).


