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HIGHLIGHTS

Contacting over 1,785 two-year, college campuses across the United
States, we found that 1,056, or 59%, offered classes in physics during
the 1995-96 academic year (page 52).

In the Spring of 1996, these departments contained 2,692 faculty
teaching physics classes (p. 52). Department heads supplied the names
of 2,542 professors, with 1,710 (66%) in full-time positions and 832
(34%) holding part-time appointments (p. 20).

All 2,542 physics faculty were sent a detailed 12-page questionnaire,
with 1,194 responding, along with another 223 who responded to a
shorter version, for a total response rate of 56% (p. 52). Faculty were
overwhelmingly male (89%), with a median age of 49. Eighty-nine
percent were white, 6% were U.S. minorities, and 5% were non-U.S.
citizens (p. 21).

There was little difference between full- and part-time faculty in these
demographic characteristics. More surprisingly, there was also little
difference in academic background. In both groups, a little over one-
third held a PhD, with almost all the rest holding a master's degree.
And, in both groups, roughly two-thirds had earned a graduate degree in
physics (p. 21).

During the 1996-97 academic year, some 120,000 students took physics
at a two-year college. This represented only 2% of all students enrolled
in two-year schools at that time. However, given the large number of
part-time and non-degree students attending classes at two-year schools,
a more useful comparison would be that it included about a quarter of
the entering class of full-time students (p. 5). It also encompassed
approximately one-fourth of all students taking introductory physics at
the college level during that academic year (p. 45).
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Included in the physics total were 31% women and 15% who were
members of minority groups that are traditionally underrepresented in
science, including African-Americans, Hispanic-Americans, Native-
Americans, and those classifying themselves as "other." The level of
underrepresentation in physics becomes evident when we compare these
figures to the overall representation among two-year college students of
58% for women and 23% for minorities in the same year. Nevertheless,
the underrepresentation of women and minorities at the two-year level is
significantly lower than at four-year institutions (p. 13).

Most two-year college physics students were enrolled in the same type
of introductory physics course that is taught in four-year schools and
universities. Some 33% were enrolled in the algebra and trigonometry-
based course, while 28% were taking the calculus-based or other
advanced version. Only about 10% seemed to be taking courses that
were specially designed for the academic backgrounds and career
objectives of two-year college students (p. 10).

In line with this latter finding, few faculty indicated that they had
developed ties to or received regular input from potential employers of
two-year college graduates. For example, only 8% reported that they
received guidance from industry-based curriculum advisory group, and
fewer than one-tenth taught any courses that had been structured to
incorporate the needs of local employers (p. 17).

The major problems cited by full-time faculty included students' weak
math backgrounds (53%), insufficient funds for equipment and supplies
(47%), and inadequate space for labs/facilities outmoded (34%) (p. 34).
Nevertheless, the survey registered a strong sense of job satisfaction
among almost all segments of the two-year physics teaching community,
with 69% saying that they would still choose two-year college teaching
if they had it to do over again, and 77% saying they preferred teaching
physics to other subjects (p. 32).

iv
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Along similar lines, we found extremely high levels of career and job
stability. The vast majority of teachers were still at the school where
they started teaching, and a high proportion indicated that they planned
to remain with two-year college teaching until they retired. Thus, full-
time faculty had taught for a median of 15 years and had been at their
current college for 13 years, with 93% expecting to remain until
retirement. Even part-timers had spent a large portion of their teaching
career (with a median duration of 5 years) at their current school
(median 4 years) (p. 34).

There was a major discrepancy between full-time and part-time faculty
in salaries. Full-timers were paid a median of $42,000 for a nine-month
academic year (p. 25), with many also choosing to work in the summer
(p. 28). Part-timers were typically paid per course or credit hour, with
the median earnings of $2,000 and $500, respectively (p. 38). Part-
timers rarely received the same or even proportionally equivalent levels
of support as full-timers, either in office space, funding for supplies and
instructional resources, or support for professional development (p. 25).
Finally, many part-timers felt that they were undervalued in their
departments, and a surprising fraction of the full-timers agreed with
their assessment (p. 42).

In many respects, part-timers seemed to divide into two distinct groups
of roughly the same size. The first, labeled "moonlighters" in the report,
had a full-time career in another occupation, and supplemented it by
teaching two-year college physics. These part-timers resembled full-
time two-year college faculty in a number of ways, including a fairly
strong sense of career satisfaction, relatively high levels of professional
activity, and a lower representation of women. The other group, whom
we termed "bona-fide part-timers," had either no work other than their
part-time two-year college position, or had only another part-time job. It
was among these teachers that we found strong signs of dissatisfaction
and "career distress." Thus, despite the fact that this group included
many more PhDs (48% vs. 33%) and especially PhDs in physics (34%
vs. 23%) than both moonlighters and full-timers, its members reported
consistently lower levels of professional activity and greater
dissatisfaction, with over half feeling undervalued by their department
and over two-thirds describing themselves as underemployed (p. 38).

8
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I. INTRODUCTION

After years of relatively little attention, the
American political establishment seems to
have recently rediscovered two-year col-
leges, and especially their science and
technology education programs. Judging
from recent speeches from the President
(AACC, 1995:1) on down, a great deal is
now expected from two-year schools in
terms of their potential for reinforcing
economic competitiveness, boosting
sections of the population historically
excluded from the "American dream,"
retraining workers left behind by techno-
logical advances, and achieving similar
goals from almost everyone's national
agenda.

Yet, for all this recent notice, two-year
schools still occupy a subordinate place in
the American education system. While
some two-year institutions have been
around for years, it is only since the 1960s
that the notion of an intermediate level
between secondary education and bacca-
laureate studies has really become widely
established. And it is only in very recent
years, as these schools grew, spreading as
junior colleges (now community colleges)
or technical colleges, that a new sense of
purpose has truly begun to take root,
moving beyond the image of simply an
alternative venue for the first two years of
traditional college studies.

This evolutionary process for two-year
schools is still far from complete. There
remain many competing conceptions of the

appropriate mission, something that is not
surprising given the multi-faceted role and
varied constituencies that two-year colleges
have come to serve in their evolutionary
process. However, it is now increasingly-
widely acknowledged by educators, social
scientists, and government administrators
that two-year colleges form a crucial and
heretofore under-recognized part of, our
educational system. Their accessibility,
local orientation, flexibility, and tradition
of post-secondary studies on a "human
scale" are now touted in many forums as
unique and irreplaceable assets.

It is precisely their continuing adapta-
tion to different agendas that precludes
two-year schools from finding a clear,
universally accepted niche in our educa-
tional system. In varying degrees, they
function as:

a capstone to universal primary and
secondary education;
a bridge between high school and
further post-secondary study;
an alternate route back into the educa-
tional pipeline for those who left for a
wide range of reasons;
a vehicle for delivering vocational
training and career-advancement certi-
fication to on-the-job workers as well
as students; and
a resource for community education,
providing skill upgrading and "recrea-
tional studies" for adults at all life
stages who may have no formal aca-
demic goals in mind.

Physics in the Two-Year Colleges
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If two-year colleges can be fairly de-
scribed as the stepchild of the American
education system, it can also be argued that
in no discipline is this truer than physics.
Many university-based physicists regard
two-year college instruction as lying
outside the "mainstream" of physics edu-
cation. Perhaps more than most disci-
plines, physics has been dominated by the
agendas and views of those involved in
graduate studies, especially at the doctoral
level. For example, the proportion of those
who receive bachelor's degrees in physics
who continue on to graduate study in the
same field is consistently around one-third,
a considerable fraction. And the number of
physics bachelor's degree recipients who
go on to earn a PhD in any field is propor-
tionately five times as high as the corre-
sponding number for all bachelor's degree
recipients. As a result, while physics may
be arguably portrayed as one of the more
carefully studied and self-studied of
disciplines, investigations into physics
education at the two-year level have been
few and far-between.

But the attitudes underlying this neglect
are also starting to change. There is
growing recognition that physics has an
important part to play in technical as well
as academic studies, that even where the
desired outcome involves practical skills,
an appreciation of underlying scientific
principles is critical in both speeding the
acquisition of the material and enabling its
application to a wide variety of settings.
At the same time, a number of renowned
research physicists have turned to study the

way in which introductory-level students
learn physics concepts, and this attention
has made introductory-level instruction a
more "respectable" concern. Finally, at a
time when education authorities and
government funding agencies have been
stressing the theme of "science for all,"
many physics departments and laboratories
have been spurred to reach out and
strengthen their interactions with physics
educators from all parts of our academic
complex.

It is in this context that the present
study emerged. For many decades, the
Education and Employment Statistics
Division of the American Institute of
Physics (AIP) has regularly conducted
surveys designed to document the out-
comes of the post-secondary physics
education, both in terms of degree produc-
tion at the undergraduate and graduate
level, and in terms of student experiences
and plans. In the mid-1980s, the Institute
expanded its research to include the experi-
ences of physics teachers and the structure
of the physics curriculum at the high school
level. Around the same time, studies were
also added that probed the condition of the
academic workforce at four-year colleges
and universities.

These additions still left one major gap
in the overall picture of physics education
in the United States, and in the early 1990s,
with the encouragement of its member
societies and especially the American
Association of Physics Teachers (AAPT)
and the American Physical Society (APS),

2 American Institute of Physics
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the AIP undertook to seek funding for a
comprehensive study of physics education
at the two-year college level. A proposal
was submitted to, and ultimately funded by,
the National Science Foundation's Division
of Undergraduate Education, as part of its
Advanced Technological Education pro-
gram.

There have been a number of studies
that looked broadly at science and technol-
ogy education at two-year colleges. (See,
for example, the discussion of three recent

studies NSF (1989), NSF (1991), and
NSF (1992) in Appendix A.) Unfortu-
nately, physics, a numerically small disci-
pline even at the four-year college and
university level, tends to be so small a part
of the two-year college scene that it gets
lost in the shuffle, rarely meriting any
special attention or mention. For this
reason, as well as for the reasons noted
above, only a few prior efforts focused
specifically on the extent and condition of
physics education at the two-year college
level. Appendix A contains a review of
the major examples of such studies.

Physics in the Two-Year Colleges
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II. METHODOLOGY OVERVIEW

Our strategy for developing a comprehen-
sive and detailed picture of two-year
college physics instruction was to conduct
a survey of faculty members who teach
classes in the field. This was done on the
premise that they would be the most appro-
priate and reliable source of information on
both their own characteristics and on the
courses they taught.

Unfortunately, a search of existing re-
sources turned up no available listing of
physics faculty that even came close to
completeness. As a result, we found it
necessary to start from scratch. The first
step was to develop an exhaustive list of
two-year college campuses from U.S.
government databases and from rosters
maintained by the American Association of
Community Colleges (AACC). We then
contacted the administrative offices on
each campus to determine whether physics
was offered there, and if so, in which
department or division. We then surveyed
each of these programs, requesting the
name of every faculty member teaching

physics that year. Remarkably, repeated
mail and phone follow-up enabled us to
achieve a higher than 99% participation
rate at each of these stages.

These queries yielded a list of 1,056
campuses offering physics, including 33
where physics was offered in two different
departments, out of a total of 1,785 cam-
puses. We were also given the names of
2,542 faculty teaching physics in the spring
of 1996. (The faculty questionnaire also
yielded the names of an additional 150
faculty, mostly part-timers, who taught
physics in the Spring but were identified
too late to be included in the survey.)
These teachers were then mailed detailed
questionnaires covering their backgrounds,
teaching experience, current institutional
environment, instructional approaches, and
future plans. We received a response from
56%, including 9% who completed an
abbreviated version of the questionnaire.
Greater detail on the methodology used in
this study can be found in Appendix B.

4 American Institute of Physics
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III. TWO-YEAR COLLEGE PHYSICS PROGRAMS IN THE U.S.

A. WHO ATTENDS TWO-YEAR
COLLEGES?

As was mentioned at the outset, two-year
colleges play a multi-faceted role in the
American system of higher education,
providing different educational experiences
for distinct groups within the population.
In order to get the most out of the figures
for two-year college physics presented
below, it is helpful to have a rough picture
of the overall institutional context. Figure 1
combines data from a number of sources to
illustrate the flow of college-age students
into two-year colleges in general. These
numbers do not include the substantial
number of people who take occasional
classes that are not part of a formal course
of study, nor do they include those who
enroll in two-year programs after 5 or more
years outside academe, or those who return

for specific objectives after earning a

college degree elsewhere.

As the graphic shows, roughly three-
fourths of each age cohort graduate from
high school, with approximately half of the
dropouts ultimately earning an equivalency
diploma (GED) in subsequent years. Of
the high school graduates, almost two-
thirds go directly into college, with 23% of
the total going into two-year schools.
Among graduates who do not go directly
on to college, around half will matriculate
into two- or four-year degree programs
within the course of a few years, along
with a somewhat smaller proportion of
dropouts who go on to earn their GEDs.
All told, just under one million freshmen
enter two-year colleges each year, along
with one-and-a-quarter million freshmen
entering four-year schools.

Figure 1: The two-year college
pipeline in the late 1990s

(figures in millions of students)

3.6M
18
year-
olds

Immediate HS
outcome

later ryc

entrants

direct entrants

1M eventually
enroll for

credit in TYC

.5M drop out
No GED*

.5M earn GED*

.9M earn HS
diploma .4M

.6M.6M to 2-yr
college

(.3M
.45M
Associates
which
higher

will transfer to FYC;
will get an

Degree, of
one-third go on to
degree

1.1M
to 4-yr
college

*General Equivalency Diploma

Sources: US Department of Education - NCES, Digest of Education Sta6stics,1996:108,110 115 1997:191 & 424;
American Council on Education, The American Freshman, 1996:13; 1996 All. Two-Year College Physics Study
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However, there are a number of signifi-
cant differences between the two groups.
For one thing, all but 3% of the entering
four-year college freshmen are full-time
students, while around half of the two-year
entrants are part-time, with many holding
full or part-time jobs as well as attending
school. A related difference is that two-
year college freshmen tend on average to
be older than their four-year counterparts,
with some having taken longer to graduate
high school or earn an equivalency di-
ploma, and others taking a few years off to
work between high school and college.
The difference in academic climate is

further compounded by the fact that two-
year schools tend to have a higher propor-
tion of non-matriculating students, who are
not enrolled in an accredited degree pro-
gram, but are taking individual courses to
improve a specific skill, earn a non-degree
credential, or follow a personal interest.

As mentioned earlier, one important
function of two-year schools is to serve as
a pathway to baccalaureate studies. In the
long run, somewhere around 30% of two-
year college freshmen enrolling in a formal
Associate of Arts (AA) Degree program
transfer to four year schools, perhaps half
after earning an Associate's degree.
Another 30% graduate with an AA and
enter the work world, while some 40% do
not complete a two-year degree program.

Overall, there are close to six million
students currently enrolled for degree
credit in two-year schools, although only

about two million of them attend full-time.
The larger figure count may also be some-
what misleading because some schools
include students enrolled in certificate
programs lasting less than two years.
Nevertheless, these figures serve to provide
the general outlines of the student body
that has the potential to be reached by
physics programs on two-year college
campuses in this country.

B. WHERE IS PHYSICS TAUGHT?

It may appear shocking that, as reported
earlier, fully 40% of two-year college
campuses in the U.S. do not offer any
physics courses, given that it is missing
from the curriculum at only 15% of the
nation's high schools and a similarly low
proportion of the comprehensive four-year
colleges in any given year. However,
further analysis, illustrated in Figure 2,
shows that there are mitigating factors
which make this finding for two-year
schools somewhat less alarming. Foremost
among these is that the campuses where
physics is not offered are more often small,
stand-alone schools or lesser sub-campuses
of larger systems. As a result, their com-
bined student enrollment represents a much
smaller percentage (only 12%) of all two-
year college enrollment nationwide.

Across the country, there are no major
differences in the proportion of schools
offering physics by geographic region, with

6 American Institute of Physics
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Figure 2: Physics availability at two-year colleges

% of TYC
campuses

offering physics

% of students
at campuses which

offer physics

Source: 1996 AIP Two-Year College Physics Study

one notable exception two-year colleges
in the Pacific Coast region are somewhat
more likely to offer physics courses than
elsewhere in the U.S. (see Figure 3). The
explanation is likely to stem from the long-
standing policy in California, the dominant
state in the region, which encourages many
students to take their first two post-
secondary years at a two-year school and
then transfer. This tends to raise student
enrollments, both overall and per campus
(California's two-year college campuses
average twice as many students as the
national norm), which will be seen below
to have a major effect on physics offerings
regardless of other factors. The same
policy also attracts more transfer-oriented
students to two-year colleges. As with
their counterparts already at four-year
schools, such students are more prone to
take physics than students who do not plan
to continue their schooling beyond their
second year of college.

Type of institutional control (public or
private) has a far greater impact on whether
physics is taught than geographical loca-
tion. Eighty percent of the two-year
colleges that met the criteria for inclusion
in the study are public institutions, and
two-thirds of their campuses offer physics
classes. In contrast, even among the

Figure 3: Percent of two-year colleges
offering physics, by region
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fraction of non-public two-year college
campuses (generally the largest and most
academically oriented) that made it into the
study, physics is a rarity, with only 30% of
the private not-for-profit schools and less
than a tenth of the for-profit ones offering
it.

But even within the public sector,
physics offerings are far from homogenous
(see Figure 4). Just over half of the public
two-year colleges are independent stand-
alone institutions, and 76% offer courses in
physics. The balance of public two-year
colleges is organized into local or regional
systems, some with designated central
campuses and sub-campuses and some as
constellations of more-or-less equal affili-
ated campuses. Where a central cam-
pus/sub-campus configuration exists (the
most common arrangement), almost all of
the central campuses offer physics,
whereas only about three out of eight of the
sub-campuses do. Where no central

campus has been designated, about 60% of
the affiliated schools offer physics.

While institutional arrangements have a
strong impact in their own right on the
availability of physics, the extent of phys-
ics offerings is, as indicated earlier, even
more strongly impacted simply by the size
of a given campus. Programs in disci-
plines, such as physics, with historically
low enrollments at the two-year college
level, are especially sensitive to the con-
straints of small school size. Both private
schools and sub-campuses of public sys-
tems tend to have much smaller overall
enrollments, by almost an order of magni-
tude, than public sector central campuses
or stand-alone units and are hence less
likely to have the enrollments necessary to
support at least one physics class. Of
course, other factors, such as the demo-
graphics of the student body and the
educational mission and orientation of the
school, come into play as well.

Figure 4: Percent of two-year colleges offering physics,
by campus type
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C. CHARACTERISTICS OF PHYSICS
PROGRAMS

As noted earlier, there were 1,056 cam-
puses across the United States where
physics was offered in the Spring 1996
term, with 33 of these campuses offering
physics courses in two different depart-
ments. These departments ranged in size
from 1 to 19 faculty teaching physics,
contributing to a total of 2,692 full- and
part-time two-year college physics teachers
that term.

These faculty are distributed in a far
from even fashion (see Figure 5). The fact
that over half of all campuses have only
one full-time faculty member teaching
physics is at the root of the oft-cited prob-
lem of isolation of these faculty. Even
when we include part-time faculty, almost
half of all campuses have only one physics
teacher.

Overall, 34% of the faculty listed by
departments held part-time appointments.
(This can be compared to the situation in
mathematics, where 65% of the two-year
college faculty were part-timers, frequently
hired to teach remedial courses, as reported
in Loftsgaarden et a/.,1997:96.) Our data
indicate that part-time physics faculty tend
to be concentrated in larger departments,
with their proportion rising steadily as
program size increases. As a result, 68%
of part-timers are at schools with more than
three physics faculty in total, where they
constitute nearly one-half of all the physics
faculty.

Figure 5: Number of full-time physics
faculty in department
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But while such differences in depart-
mental setting play a role, the contrast
between the utilization of part-time and
full-time physics faculty remained rela-
tively consistent across all types of depart-
ments. For example, part-timers were
typically hired specifically to teach physics,
generally being assigned from one to three
physics classes at a time. In contrast, a
substantial proportion of full-time faculty
were assigned to teach other subjects as
well as physics. This pattern prevailed
even in small departments, where low
enrollments and limited course offerings in
physics generally resulted in all faculty
being called upon more often to teach other
fields.

D. THE PHYSICS CURRICULUM

Paralleling the wide range of faculty per
department, departments also varied widely
in the extent of their course offerings, with
the number of separate physics sections

Physics in the Two-Year Colleges

44' 0

9



www.manaraa.com

ranging from 1 to 49. But just as most
campuses only had one or two professors
teaching physics, so almost half the de-
partments had three or fewer physics
sections in a given term. The small number
of sections in these programs necessarily
also limited the variety of physics courses
that could be offered.

We asked teachers to divide their
courses into seven different categories,
based on the level of mathematics involved
and whether the presentation stressed basic
physics principles or focused on applica-
tions. Figure 6 illustrates the distribution
of physics enrollments into these course
types in two-year institutions nationwide
and provides a list of the titles of the
courses that were most commonly offered.

One especially noteworthy aspect of the
distribution is that the traditional alge-

bra/trigonometry-based and calculus-based
courses continue to predominate in the
two-year college curriculum. These are
essentially the same introductory courses
that are offered to science and related-field
majors at four-year colleges and universi-
ties, generally using the same books and
covering the same topics. One reason for
this dominance may be that physics, with
its reputation as a difficult and demanding
subject, attracts mainly (although certainly
not exclusively) transfer-oriented students.
Such students generally need courses
equivalent to those taught at four-year
schools in order to earn transfer credit.

The flip side of the distribution is that
physics courses specifically designed for
two-year college students, especially those
pursuing an associate's degree or a certifi-
cate in a technical field, seem to play

Figure 6: Two-year college physics curriculum
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a relatively minor part in the curriculum.
Less than one-tenth of the courses reported
by the teachers fell under the heading of
"Technical or Applied Physics," and even
when we folded in a separate category
listed as "Technology courses with half or
more of the content in physics," the total
only added up to just one-tenth.

One key reason for the relative weight
of traditional academic introductory
courses in the two-year college physics
curriculum emerges when we look at the
role physics plays in the larger curriculum.
Given that virtually no students at the
community college level specialize in

physics itself, it is the needs of other
programs that dictate the type of physics
that is most commonly offered. As can be
seen in Figure 7, the programs most
commonly cited as requiring their students
to take a physics course are generally also
programs which are aimed at students
planning to transfer to four-year schools.
Only towards the bottom of the list do we
encounter programs associated primarily
with vocationally-oriented instruction

specific to two-year colleges.

Table 1 shows the most widely used
textbooks in each major type of course.
Because there were few second-year
courses offered and these were almost
exclusively calculus-based, this category
was combined with calculus-based intro-
ductory physics. Physical science was
omitted because of the low incidence of

Figure 7: Percent of schools with
various programs requiring physics
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this course being offered and because no
single textbook was mentioned by more
than 6% of the teachers. As is evident from
the table, only in Conceptual Physics does
one text come close to being dominant. In
the case of Technical and Applied courses,
perhaps in part because of the variety of
applications, no single text comes even
close to dominance.

In addition to, and in some cases in
place of, published textbooks, many faculty
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Table 1: Most widely used two-year college physics textbooks

% of faculty using
this textbook

Calculus Based Physics
1. Physics for Scientists & Engineers (Serway) 36
2. Fundamentals of Physics (Halliday et al.) 23

3. University Physics (Young) 13

Algebra/Trigonometry Based Physics
1. College Physics (Serway & Faughn) 25

2. Physics (Cutnell & Johnson) 12

4. College Physics (Wilson) 11

3. Physics: Principles with Applications (Giancoli) 11

Conceptual Physics
1. Conceptual Physics (Hewitt)
2. Physics: a World View (Kirkpatrick & Wheeler)

Technical/Applied Physics
1. Technical College Physics (Wilson)
2. Applied Physics (Tippens)

45
9

16
11

Source: 1996 AIP Two-Year College Physics Study

had their students use course materials that
they wrote or assembled themselves (see
Figure 8). In every category of course,
approximately one-fifth of the teachers
reported employment of such materials.
This may be especially common to the
laboratory component that is a key part of
most introductory physics courses, where
there is ample opportunity for supple-
menting the formal courseware. On the
other hand, as Figure 8 shows, it is clear
that academic software has not yet had a
significant impact on two-year college
physics instruction.

Figure 8: Percent of faculty using
materials other than textbooks in

physics courses
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E. THE-STUDENTS

Physics is known as one of the science
disciplines that has historically had very
low participation of women and members
of minority group members, with the
exception of Asian-Americans. It has often
been suggested that community colleges
are the exception to this pattern. However,
while physics programs at the two-year
level may fairly claim a slightly better
record than their four-year college and
university counterparts, the following
discussion makes clear that there is still a
major problem with uneven representation.

Figure 9 shows the participation of
women in two-year college physics
courses, both overall and by type of course.
The overall figure of 31% is far short of
the 58% of all two-year college students
who are female, and falls roughly midway
between the figure for high school (43% in
1993) and the figure for introductory
courses at four-year schools (estimated at
around 25% in 1993). Moreover, in terms
of representation by type of course, the
identical pattern emerges here as appears in
high school physics (and probably charac-
terizes four-year college physics programs
as well). The highest proportion of women
are found in the courses that require the
least in terms of math background, specifi-
cally conceptual physics (usually taken by
students not going into a science- or sci-
ence-related field) and physical science,
often favored by elementary education
majors. An intermediate level of women
are found in the algebra-based courses,

Figure 9: Percent of TYC physics
students who are women, overall

and by course
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traditionally taken by students heading into
the life and health sciences, including pre-
nursing. Finally, far lower representation
of women appears in the calculus-based
and other advanced courses, favored by
students heading into engineering and the
physical sciences.

The underrepresentation of minorities
in physics is also a significant issue at two-
year schools, as it is at other academic
levels. As Figure 10 shows, more than
two-thirds of physics students at the two-
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year level are white, and when we exclude
the small number of non-U.S. citizens, that
number rises to almost three-quarters. Due
to the small numbers of minority students
and the differences that prevail between the
various groups, it was not possible to make
the kind of comparison by type of course
that was presented for women.

Figure 11 compares the overall partici-
pation of minorities in physics at the two-
year level with their participation at other
academic levels. As mentioned earlier,
Asian-Americans, traditionally well repre-
sented in physics, are grouped with white
students, while African-Americans, His-
panic-Americans, Native-Americans, and
students classifying themselves as "other"
are grouped together as historically under-
represented in physics. As the figure

shows, while underrepresented minorities
are better represented in two-year college
physics than they are at other levels, their
presence in physics classes remains signifi-
cantly below their presence in the student
body as a whole.

Two of the distinguishing characteris-
tics of two-year colleges, and among the
features that make them especially attrac-
tive to many students, are the small size of
the classes and the devotion to teaching as
the primary task. Many incoming fresh-
men at four-year schools and especially
universities find their first introduction to
college physics in a large lecture hall with
hundreds of other classmates, while their
more "intimate" lab or recitation section
experience is with a graduate teaching

Figure 10: Racial make-up of two-year college
physics students
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Figure 11: Racial make-up of students at different
academic levels
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assistant whose attention is mostly focused
on their own coursework or upcoming
comprehensive exams. In two-year physics
programs, the overall median physics class
size is 17 (with an average of 20), and in
only 5% of the cases does it reach as high
as 35. For the algebra- and calculus-based
introductory courses that match those at
four-year schools, the figure is even lower,
with a median of 15 students per class. For
comparison, the average class size in two-
year college mathematics programs is 26
(Loftsgaarden et al., 1997:95).

Small class size may be especially help-
ful for students who enter college at risk
for failure. Without a strong academic
background, such students may often find

themselves lost in the anonymous world of
large lecture classes. Greater contact and
interaction with faculty often help these
students over the initial barriers and maxi-
mize their chances of success. However,
the smaller scale can potentially benefit all
students, not just those at risk. Both the
questionnaire and the face-to-face inter-
views with students by the project evalua-
tor yielded anecdotal hints that a number of
four-year college students opt to take some
of their introductory physics classes at
nearby two-year schools precisely because
of the smaller classes and more personal-
ized attention they receive. Indeed, the
same small class environment is often
touted as one of the advantages of the most
prestigious and highly selective colleges in
the nation.

Physics in the Two-Year Colleges 15
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F. THE INSTITUTIONAL
ENVIRONMENT

Unlike the situation in four-year colleges
and universities, physics rarely stands alone
as a separate department in two-year
colleges, as evidenced in Table 2. Ac-
cording to the respondents to our depart-
mental survey, at the least, physics tends to
be embedded in a larger physical science
department, including disciplines such as
chemistry and earth science. Slightly more
common is for all the physical sciences to
be included with the life sciences in an
overall natural science department. But the
most common arrangement by far is for
mathematics, and often engineering and
computer science as well, to be combined
with the sciences. Finally, at the other
extreme, a substantial number of schools
simply lump all of the academic disciplines
together into a single division, as distin-
guished from the vocational and recrea-
tional programs.

As would be expected, the relative size
of the physics presence in a department or
division depends on the array of other
disciplines included. Of course, in
standalone physics departments all of the
faculty teach physics. For physical science
departments, the median proportion of
faculty who teach at least one physics
course drops to one-third. For natural
science departments, the median proportion
is only 13%, while for combined sci-
ence/math divisions the median proportion
teaching physics is only 10%. For general
studies, the corresponding figure is 6%.

Table 2. Institutional locus of physics
programs

Standalone physics department

Part of physical sciences division

Part of natural sciences division

Part of science & math division
(often including engineering
and computer science)

4%

5

8

54

Included in general or academic 29
studies program

Source: 1996 A1P Two-Year College Physics Study

Another key characteristic that turns out
to vary greatly by discipline is the use of
part-time teachers. In general, two-year
colleges use far more part-time faculty than
four-year schools and universities do
(NCES/NSOPF, 1997:14). But even
within the two-year level, the use of part-
time instructors is far more common in
many other disciplines than it is in physics.
One example would be the previously
mentioned prominence of part-timers in
two-year mathematics programs
(Loftsgaarden et al., 1997:96). In physics
we found just the reverse, that the propor-
tion of full-time professors was twice the
level of those with part-time appointments.
The difference is probably attributable to
the larger role played by remedial courses
in two-year college mathematics, coupled
with the fact that part-time instructors are
often hired specifically to teach these
remedial courses.
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Of all other science disciplines, astron-
omy is probably the field most closely
allied with physics both historically and in
subject matter. In the two-year college
curriculum, however, astronomy seems to
be less closely linked to physics. Although
almost 60% of the divisions that offered
physics also included at least one intro-
ductory course in astronomy, only 14% of
the physics faculty also taught astronomy
in the Spring 1996 term (with two-thirds of
these teaching only a single course in that
field). It thus appears that at the two-year
level, faculty from other fields such as
earth science were at least as likely as
physicists to be assigned the astronomy
courses.

In addition to information on a depart-
ment's internal structure, the study gath-
ered data on each department's interaction
with related units, both on-campus, at other
schools, and in the surrounding commu-
nity. Not unexpectedly, we found the most
widespread ties to be those with other
academic institutions. Thus, in terms of
arrangements to facilitate student transfer
to four-year programs, two-thirds of the
departments which had physics professors
responding were covered by a transfer or
articulation agreement with at least one
four-year school, and almost as many
(57%) maintained a blanket agreement
with many of the schools in their state.

In terms of relationships with high
schools, 56% of the two-year level physics
departments were reported as having
courses that were open to local high school

physics students, although only 12% of the
departments granted credit in their program
for physics courses taken in high school.
The questionnaire also included a series of
items looking into the presence on each
campus of "tech-prep" and similar pro-
grams centering on collaborations with
local high schools in formal school-to-
work transition programs for training
technicians. Here, among respondents who
reported being aware of whether such
arrangements existed (26% mostly part-
timers indicated that they were not
sure), 40% indicated that their institution
offered some kind of school-to-work
program. However, in almost half of the
cases, the faculty member's own depart-
ment was not directly involved in the
program.

Links and collaborations that went be-
yond the bounds of academia were even
less in evidence. For example, the issue of
ties between two-year colleges and local
employers has received increased attention
in recent years. Thus, we included several
items on the questionnaire that were de-
signed to probe the extent of these links for
physics from a number of different angles.
At the simplest level, faculty were asked
whether their physics program received
guidance from an industry-based curricu-
lum advisory committee. Fewer than 10%
answered affirmatively (again with a

substantial fraction of the part-timers
indicating that they had no idea). Along
similar lines, professors were asked
whether any of the courses they taught
were organized in response to the specific

Physics in the Two-Year Colleges
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needs of local employers, and again fewer
than a tenth indicated that was so. Finally,
the questionnaire looked into whether
arrangements existed to place students in
internships or co-ops with specific employ-
ers either during or following their course
of study. Once again, only a small fraction
(around 13%) were able to answer yes to
any kind of arrangement of this type.

Another area of concern is the coordi-
nation of support services and teaching
resources among various offices and
programs within each campus. This is
especially important given widely heard
complaints about students coming in
without adequate skills to handle the
demands of higher education. In our own
survey, the aspect of two-year college
physics teaching identified as most daunt-
ing described as problematic by over
90% of respondents and a serious problem
by half was the weak mathematics
background of their physics students.

In light of this, it was reassuring that
roughly three-fourths of the respondents
reported that a science resource or tutorial
center was available to students on their
campus. The most common arrangement
was to provide tutoring by other students,
although 41% reported tutoring by part-
time staff and 28% indicated that full-time
staff were available for that purpose.
Among other services, 46% mentioned
computer tutorials or labs and 38% re-
ported the use of instructional videos or
other multimedia resources.

G. DEPARTMENTAL RESOURCES
AND OUTLOOK FOR GROWTH

As important as the availability of institu-
tional supports may be, it is the level of
resources provided within the department
or division that has the greatest and most
direct impact on faculty and students.
Thus, as will be seen in more detail below,
one of the major complaints of physics
faculty especially full-timers at two-
year schools is the lack of support staff to
assist them with tasks that are ancillary to
classroom instruction. When we asked
department/division heads how many
clerical or other administrative support
staff were available in their units (which
averaged 29 total full- and part-time fac-
ulty), more than one-fourth of the chairs
reported none, and half of the rest indicated
that there was only one such person in their
department or division. Similarly, when
asked about the number of laboratory
assistants or other instructional support
staff in the department or division, 30%
said none were present. These responses
clearly form the basis for the complaints of
poor support echoed by many of the fac-
ulty.

Departmental support structures for
students appear few and far between, as
well. According to faculty respondents,
only 4% of the campuses had a Society for
Physics Students chapter. In fact, barely a
third of the campuses were described as
offering any type of science or engineering
club. And respondents at only a fifth of the
campuses indicated the availability of
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programs to encourage women and minori-
ties in science and engineering, and fewer
than half of those indicated any personal
involvement in such programs.

Perhaps as a. result of the absence of
such programs, two-year college physics
programs do not appear to be in a growth
mode. For example, faculty most com-
monly reported relative stability in student
enrollments in physics in recent years, and
among those indicating change, more
reported declines than gains. Only one in
seven reported that their department had
any kind of program in place to address
this stagnation and promote higher enroll-
ments, and even where such programs
existed, few saw them as especially effec-
tive. Indeed, the one place where faculty

were more likely to report growth than
retrenchment was in the number of part-
time instructors used to teach physics.
(A similar finding emerged from our earlier
survey of department/division chairs, who
also reported greater growth in the use of
part-time than full-time faculty for their
entire unit over the previous three years.)

We now turn from the physics pro-
grams to the backgrounds, current prac-
tices, and outlooks of the physics faculty
who teach the courses. As might be ex-
pected, the institutional environment just
described exerts a strong influence on the
way physics is taught and on the type of
instructor who is attracted to work in a
setting that is so removed from the "phys-
ics mainstream."

Physics in the Two-Year Colleges
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IV. PROFILES OF TWO-YEAR COLLEGE PHYSICS FACULTY

In the Introduction, two-year college
physics education was described as the
most neglected segment of the physics
teaching enterprise, a view corroborated in
previous research. (See, for example, NSF,
1992.) The AIP survey found that this
perspective was also widely shared among
two-year college physics faculty, many of
whom felt that the attitude carried over into
their own professional standing. Despite
the fact that many respondents felt great
satisfaction with their work, fewer than
one-quarter felt that they were well re-
spected as a group by the rest of the aca-
demic physics community. This marginali-
zation has also found reflection in the
dearth of research previously done on the
conditions these faculty face and the

approaches they take in response (see
Appendix A). In part, this study was
designed as an attempt to bring to remedy
that lack.

A preliminary look at the findings
makes it apparent that broad contrasts can
be drawn between the status and working
conditions of two-year college physics
faculty and the more familiar situation of
their counterparts at four-year schools.
Many of these follow directly or indirectly
from the differences in the stated missions
and the institutional environments at the
two levels. Among these are the pattern of
two-year physics faculty having larger
course loads, spending a greater percentage

of their time on teaching-related activities,
receiving lower compensation, and having
access to fewer support services and
available resources.

Moreover, funding for public education
in many states has been under attack in
recent years from many quarters, and two-
year institutions often find themselves with
fewer powerful and vocal allies than
competing sectors in the scramble for
funds. This further widened the gap with
four-year colleges and universities, with
impacts on faculty course loads, use of and
compensation for part-time teachers,
availability of money for materials and
support personnel, and the like.

Yet, the situation in physics is far from
the most extreme. For example, as already
noted in the preceding section, the percent-
age of part-timers is still far below the
level found in mathematics and a number
of other disciplines. Our survey of depart-
ment chairs showed that 66% of the two-
year college faculty who taught physics in
1996 held full-time positions, almost
always permanent or tenure-track appoint-
ments. Nevertheless, this leaves a signifi-
cant (and anecdotal evidence suggests
growing) percentage of part-time faculty,
including a significant percentage who do
not have another primary job and depend
on their two-year college position(s) as a
primary source of income.
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A. FACULTY CHARACTERISTICS

This section presents findings on faculty
demographic characteristics, workloads,
educational and professional experience,
compensation, teaching assignments,
resource allocation, and professional
involvement. Some of the differences
between full- and part-time faculty are also
highlighted here, although detailed discus-
sion of the special situation of part-timers
is reserved for a later section. The tiny
fraction of full-timers with temporary
positions (less than 2%) were classified
with part-timers for purposes of analysis.

Demographics

Full- and part-time faculty displayed
similar demographic profiles. The mean
age for both groups was virtually the same

49 years for full-timers and 50 for part-
timers. There was also little difference in
gender or ethnic composition. Overall,
approximately 11% of faculty were
women, about double the percentage at
four-year colleges and universities and half
the percentage among high school teachers.
Only 4% of two-year college physics
faculty were members of underrepresented
minority groups, comparable to the per-
centage among physics teachers at both the
high school and four-year level. The
overwhelming majority of faculty were
U.S. citizens. Only 5% of full-time and
6% of the part-time faculty were non-
citizens (generally from Asia or the Middle

East), and virtually all of them held perma-
nent visas.

Professional Background and Experience

Nearly all two-year college physics teach-
ers held advanced degrees, and for the
majority, those degrees were in physics
(see Figure 12). Seventy-nine percent of
full-time faculty and 76% of part-timers
who taught physics held one or more
physics degrees.

However, these findings mean that 22%
of those teaching physics at the two-year
college level have never earned any degree
in physics 21% of full-timers and nearly
one-quarter of part-timers. Most of the
individuals in this group had earned their
highest degrees in engineering (34%),
education (19%), chemistry (15%), or
mathematics (13%), and for three-quarters
that highest degree was a master's. (These
numbers also exclude 4% of respondents

evenly divided between full-time and
part-time faculty who indicated that they
were still students, with less than half
studying physics.) This relatively high
percentage of faculty without physics
degrees currently teaching the subject may
be of some concern.

Full-time faculty have taught at two-
year colleges for a median of 15 years.
Needless to say, part-timers generally have
far less experience with two-year college
teaching than full-timers, despite the
similarities in age profiles. As a group,

Physics in the Two-Year Colleges

32

21



www.manaraa.com

Figure 12: Teachers' educational background*
Bachelors as
Highest Degree

3%

Physics PhD

Other Masters

7% with
Bachelor's in

2% Physics

Other PhD

Physics Master's** *chart excludes current students (-4%)
**including 4% with PhDs in other fields

Source: 1996 AIP Two-Year College Physics Study

part-time faculty had taught a median of
five years, with a distribution strongly
skewed toward lower values, one-quarter
having taught for two years or less.

Seventy-nine percent of schools offer
tenure, and 59% of those schools utilize a
faculty ranking system. In these schools,
just over half of the permanent full-time
faculty had the title of professor or full
professor, about one-quarter were associate
professors, 15% were assistant professors,
and 8% were instructors, with the remain-
ing few unclassified. Where tenure is
offered, most full-time faculty had tenure,
and virtually all full-time faculty who did
not have tenure were in tenure-track posi-
tions. As would be expected, tenure rates
are strongly tied to years of teaching
experience. This helps explain the coun-
terintuitive finding that slightly more full-
time physics faculty whose highest degree

was a master's (86%) enjoyed tenure than
those with a PhD. (80%), since it turns out
that master's-level faculty had taught for
16.9 years, while PhD-level faculty had
taught a mean of 14.2 years. The lower
experience levels of PhDs probably reflects
the proportion of new PhDs joining the
ranks of two-year college teaching due to
the poor job market of recent years, a topic
that will be treated in greater detail below.

Workloads and Salaries

The typical full-time course load was four
courses or 15 credit hours per term.
Among part-timers, 47% taught one course
per term, 36% taught two, and 17% taught
three or more. Full-time faculty reported
that they spent an average of 18 hours
teaching in class or lab. They spent an
additional five hours holding office hours

22 American Institute of Physics
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and advising students, for a total of 24
hours a week spent in direct contact with
students. Added to this was another 14
hours for course preparation and curricu-
lum development, and five hours per week
for additional activities and duties, includ-
ing research, committee assignments,
college-wide and community service, and
so on.

Thus, full-time two-year college phys-
ics faculty spent 43 hours a week on
average doing their jobs. Of this time, 88%
was spent on activities that were directly
related to teaching. By comparison, faculty
across all disciplines at comprehensive and
liberal arts colleges reported spending 61%
of their time on teaching-related activities,
and faculty at research and doctoral insti-
tutions spent 41% of their time on such
tasks (National Survey of Post-Secondary
Faculty, 1997:39).

Figure 13: Two-year college physics
faculty work activities
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Source: 1996 AIP Two-Year College Physics Study

Responses to the AIP survey from part-
time two-year college physics faculty
showed them spending an average of
twenty hours per week at this job, devoting
essentially all of their time to teaching-
related tasks. Teaching classes or labs
occupied nearly half of that time, with the
remainder taken up largely with class

preparation. Reflecting their temporary
status, virtually none of the part-timers had
committee or administrative responsibili-
ties (see Figure 13).

Overall, 14% of the full-time faculty
reported holding an official administrative
position in addition to their teaching duties.
However, a far larger number of full-timers
indicated that their regular faculty respon-
sibilities required them to fulfill various
administrative tasks (see Table 3).

Among full-time faculty, two-thirds of
their courseload was devoted to physics. In

Table 3: Administrative responsibilities
for full-time faculty

Percent of full-timers who reported:

choosing texts and curriculum 80
materials for the entire
physics program

determining course offerings 59

hiring part-time faculty 32

hiring full-time faculty 27

Source: 1996 AIP Two-Year College Physics Study
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line with the enrollment figures presented
in Figure 6, the most common physics
courses taught by these faculty were
algebra-based, followed by calculus-based
physics. Somewhat surprisingly, there was
very little difference between full-timers
and part-timers in the types of physics
courses taught. This goes against the
previously mentioned pattern found in two-
year college mathematics, where perma-
nent faculty tend to reserve the calculus
and other advanced math for themselves,
hiring part-timers to teach the remedial and
other more basic classes.

Similarly, PhD-level and master's-level
physics faculty did not differ significantly
in the types of physics courses they taught.
However, small differences in the kinds of
physics courses taught did arise between
faculty with degrees in physics versus
those without a physics degree, and sur-
prisingly between those who belonged to
the American Association of Physics

Teachers (AAPT) and those who did not.
Thus, 38% of the courses taught by those
with a physics master's or PhD were
calculus-based, as compared with 26% for
those with no graduate physics degree.
Along the same lines, 59% of full-time
AAPT members taught at least one section
of calculus-based physics, while only 41%
of non-members did so.

As noted earlier, full-time faculty
members were significantly more likely
than part-timers to teach courses outside of
physics. Because part-time faculty are
often hired to teach one or two specific
courses as needed, it is not surprising that
nearly three-fourths of part-timers taught
only physics. In contrast, almost two thirds
of the full-time faculty taught other sub-
jects in addition to physics. For both
groups, mathematics was the most common
other course taught, followed by astronomy
and physical science (see Figure 14).

Figure 14: Percent of physics teachers at two-year
colleges teaching other courses
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Among full-timers, the likelihood of
teaching just physics improves with in-
creases in the size of physics enrollments
and the number of other faculty. Just over
a quarter of the full-time faculty who
responded to the survey reported that they
were the only physics instructors in their
departments. Only 20% of these full-
timers taught physics exclusively, com-
pared to over half of their counterparts in
departments with four or more physics
faculty, generally at the largest two-year
schools.

The median salary for full-time physics
teachers was $42,000 for a 9-month aca-
demic year. This is somewhat lower than
the medians of $49,000 for four-year
college physics faculty and $50,000 for
university faculty (Chu, 1997:7) (age and
years of experience were comparable for
all three groups). Interestingly, there was
virtually no difference in salary between
two-year physics faculty with a PhD and
those whose highest degree was a master's.
There was also no difference between male
and female faculty once years of experi-
ence were controlled for. As expected, the
key factor was seniority, with senior
faculty (those with 20+ years of experi-
ence) earning a median of $50,000, com-
pared with a median of $32,650 for those
with 5 or fewer years of teaching experi-
ence. There were also the expected differ-
ences by geographic location, with faculty
in the Pacific and Mid-Atlantic regions
surpassing a median of $50,000, while the
median for faculty in the Southern and
Plains states was in the mid-to-high thir-

ties. What was most surprising was the
extent of the differences in salary by school
size. Physics faculty at small schools
earned a median salary of just over
$35,000. As we moved up to categories of
even larger schools, salaries grew steadily
as well. For the top category, schools with
more than 10,000 students, the median
salary of physics faculty was $53,000, 60%
higher than their small-school counterparts.

Allocation of Resources

Full-time faculty appear to have adequate
access to on-campus workspace and com-
puter facilities for their own use. However,
the lack of adequate resources dedicated
specifically for use in teaching surfaced as
a problem area for many at the two-year
college level. For example, the lack of
support staff and material noted by depart-
ment chairs earlier in this report is echoed
by faculty responses. Forty-seven percent
of full-time faculty reported insufficient
funds for equipment and supplies, and 34%
reported inadequate and outmoded labs and
facilities as serious problem areas.

Similarly, laboratory or classroom sup-
port staff were available to only half of the
faculty this being the case for both full-
and part-timers. Full-timers with support
staff available to them received a median
four hours per week of assistance. How-
ever, major differences existed with respect
to financial support. Virtually all of the
full-timers received funds to purchase
physics curriculum materials and supplies,
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although the median annual budget was
just $1,500. In contrast, only a third of
part-timers reported having any equipment
budget available to them, although in some
cases this may have been because funding
was the responsibility of full-time col-
leagues or the department head.

Interestingly, there was a difference in
the equipment budget by degree level, with
the budget for full-time PhD-level faculty
being 27% higher than for master's-level
faculty. This was true even though the two
groups did not differ in either the percent
of their total teaching load that was physics
(about 67%), or the types of physics
courses they taught. The fact that full-time
faculty with PhDs were more likely to
teach at larger two-year colleges could be
an explanation for the disparity.

Even greater differences exist between
full- and part-time faculty in the allocation
of resources for their own personal use.
Nearly all of the full-time faculty had
assigned space on campus, and almost as

many reported having a computer in their
office. Three-quarters had access to the
Internet and/or had e-mail either on campus
or at home. In contrast, part-timers had
less with which to work only half had
assigned space in which to prepare for
classes and meet with students, and only
27% had an office computer. However,
like their full-time counterparts, three-
quarters had computer access in their
home, and 55% had access to computer
features such as Internet and e-mail either
on- or off-campus (see Table 4).

Professional Involvement

One major area of concern for those in-
volved with two-year college physics
programs is what is perceived as the
relative isolation and lack of professional
involvement among many of the faculty.
As mentioned. earlier, nearly half of all
campuses have only one member teaching
physics. Additionally, faculty may teach in
more remote areas of the country, with few

Table 4: Resources available to two-year college physics teachers

Full-time
faculty

Part-time
faculty

Percent who had assigned space on campus 100 53

Percent who had a computer in their office 84 27

Percent who had a computer at home 74 74

Percent who had Internet/e-mail available to them 74 55 .

Source: 1996 AIP Two-Year College Physics Study
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opportunities to engage in professional
activities, particularly if their department
does not provide much funding for such
activities. Of course, the advent of the
Internet and the World Wide Web may
help to offset this physical isolation. Still,

many faculty may find virtual interchange
only a partial substitute for the real thing.
Our survey also found that an unusually
high percentage of full-time faculty have
spent their entire physics careers teaching
at the same two-year college. While this
may lead to stable departments, it may also
reinforce isolation and lack of exposure to
new approaches.

Membership in AAPT and other profes-
sional societies provides a potential chan-
nel for professional involvement and
interaction with colleagues. Comparing
AAPT membership records against our
lists of college physics teachers provided
by departments, we found that about one-
third of physics faculty were members of
AAPT. Not surprisingly, full-time faculty
were considerably more likely than part-
timers to be members 37% compared to
17%. Furthermore, AAPT membership
was strongly linked to academic back-
ground. Eighty percent of the responding
AAPT members had graduate physics
degrees, compared to 58% of non-AAPT
respondents: Overall, 44% of the faculty
with physics degrees at any level were
members of the national physics teachers
organization, compared to just 18% of
faculty whose degrees were all in other
fields. However, not surprisingly, a larger
proportion of the latter held memberships

in organizations like the American Chemi-
cal Society and the American Society for
Engineering Education. Virtually none of
the faculty with physics degrees held
memberships in those organizations.

For many two-year faculty, professional
activities were mainly limited to attendance
at professional meetings, rather than more
active types of participation which involve
providing information or adding to the
knowledge base in the field, either in
physics or physics education (see Table 5).
This may be one of the costs of the rela-
tively heavy teaching loads and other
responsibilities that two-year college
teachers are expected to fulfill. Neverthe-
less, 83% of full-timers and 61% of part-
timers had attended at least one meeting
during the previous two years, and the
median number of meetings attended by
these faculty was three. In addition, just
over half of full-timers and a third of part-
timers had participated in workshops or
mini-courses during this time period.
However, less than a fifth of full-time
faculty reported getting something pub-
lished or receiving a grant in the previous
two years.

Financial support for attending confer-
ences and workshops was available to 85%
of full-timers but to only a third of part-
timers. In general, support for travel and
conference fees did correlate with the
number and type of activities faculty were
involved in, with faculty reporting ade-
quate levels of support playing a noticeably
more active role. And, as was the case
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Table 5: Professional activities of two-year college physics faculty

Percent of faculty who over the past two years:
Full-time Part-time

attended a professional meeting 83 61

participated in workshops or mini-courses 52 34

wrote a grant proposal 31 20

Of those who wrote a grant proposal, % who received a grant 54 42

had an article published 18 26

wrote a textbook or a book chapter 11 8

took an upper division or graduate level physics course 9 13

Source: 1996 AIP Two-Year College Physics Study

with interaction with colleagues, AAPT
membership also made a difference in the
frequency and type of professional activi-
ties reported. Overall, two-thirds of the
professionally most active respondents
were members of AAPT, and this held
regardless of degree level or years of
experience.

The need for summer employment may
also militate against professional activity
since many such activities are geared to the
schedules of university and four-year
college faculty and are traditionally carried
out in the summer. About two-thirds of
two-year college physics faculty who
taught full-time during the regular aca-
demic year also had summer employment,
including half of the women and two-thirds
of the men. While many university faculty
also work over the summer, their activities
are as likely to involve research as teach-
ing, allowing more flexibility to accommo-

date meeting schedules. In contrast, over
four-fifths of two-year college physics
faculty with summer employment taught
classes at the same two-year college where
they teach during the rest of the year. A
substantial number of the remainder taught
summer courses at four-year colleges or
universities. Only 4% reported doing
research.

Besides being a source of professional
and personal support and information on
new approaches to physics teaching,
professional interaction especially with
on-campus colleagues usually has an
administrative component as well. In
addition to job-related issues such as

course assignments, compensation, evalua-
tion, and so on, this often includes instruc-
tional matters such as coordination of
physics course offerings and their integra-
tion within the broader program of science
studies. Preliminary interviews with
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department personnel at several campuses
as part of our study highlighted the impor-
tance of this type of coordination in terms
of sharing resources and harmonizing
levels of instruction (e.g., ensuring that
students are getting the appropriate
mathematics for doing physics problems,
etc.). Thus, it was not surprising that the
overwhelming majority of faculty reported
a fairly sustained level of interaction with
other science faculty on their campuses,
with at least several interchanges per
semester. Nearly two-thirds felt that they
had "ample opportunities to share ideas
with other faculty."

Interaction with faculty from other
campuses is more likely to focus on the
broader professional issues, such as keep-
ing current on new developments in phys-
ics and physics teaching, as well as general
collegial interchange. Over four-fifths of
full-time faculty had at least some interac-
tion each semester with off-campus physics
colleagues. For those who are the only

full-time faculty on their campus, particu-
larly in isolated areas, such interaction
would seem even more important for
keeping up with the field. Among these
faculty, AAPT members reported more
interaction with other academic physicists
than non-members, indicating the impor-
tance of professional organizations in
combating isolation. Ninety-two percent of
these AAPT members, compared to 71% of
non-members, have such interactions at
least once a semester, and 43%, compared
to 31% of non-members, had more fre-
quent interactions (see Figure 15). How-
ever, the higher interaction level for AAPT
members fades somewhat on campuses
with more than one physics teacher. This
probably reflects the fact that those who
have colleagues on campus have less need
to interact with off-campus people through
professional organizations.

Faculty with PhDs were a bit more
likely to interact regularly with four-year
college and university physics faculty than

Figure 15: Interaction with other academic physicists when
respondent is sole full-time physics teacher on campus

AAPT Members Non-Members

Rarely or never

El Once a semester

I. More than once a semester

Source: 1996 AIP Two-Year College Physics Study
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faculty with a master's as their highest
degree. One-quarter of those with PhDs
had contact with four-year college and
university physics faculty at least several
times a semester, compared to 14% of
those with master's degrees. However, this
may simply reflect the continuation of
professional relationships that PhD-level
faculty established while working on their
degrees, rather than the cultivation of new
relationships based on their positions as
two-year college faculty. Similarly, part-
time faculty with master's degrees (many
of whom also had full-time high school
teaching positions) were more likely to
interact regularly with high school teachers
than were other two-year college faculty.

Two-thirds of the full-time faculty re-
ported that support was available to them
for program and curriculum development.
However, only 46% took advantage of it.

Among part-timers, only 29% had access to
such institutional support, and only 12%
made use of it. Full-time AAPT members,
and, to some degree, women, were more
likely to incorporate one or more of the
innovative physics teaching approaches
and resources developed in recent years.
However, as Figure 16 shows, this is not to
say that large numbers of teachers used any
of these materials.

Of all the new initiatives listed on the
questionnaire, Microcomputer-Based Lab
(MBL) and the Force Concept Inventory
were most commonly cited, with about a
third of women faculty and just under a
quarter of men reporting at least occasional
use. Another 15% of faculty (a quarter of
women and an eighth of men) incorporated
the Mechanics Baseline Test or Ranking
Tasks into their evaluations of student
understanding (see Table 6).

Full-time
Faculty

Part-time
Faculty

Figure 16: Institutional support for program and
curriculum development

Support unavailable

Support Used support -
available - but but not enough
did not use available

Used support -
enough
available

33% 23% 23%

71% 5% 7%

Source: 1996 AIP Two-Year College Physics Study
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Table 6: Percent of full-time faculty using recently developed instructional techniques

Women Men
AAPT

members

Non-
AAPT

members

Microcomputer-Based Lab 33% 24% 36% 12%

Force Concept Inventory 35 22 36 7

Mechanics Baseline Test 26 14 24 5

Ranking Tasks 27 13 23 4

Source: 1996 AIP Two-Year College Physics Study

The pattern of greater use of new ap-
proaches by female faculty even extended
to approaches that were less-widely em-
ployed, including Conceptual Exer-
cises/Overview Case Studies (used by 20%
of women faculty but only 8% of men) and
Active Learning Projects (14% versus 8%,
respectively). The only new approaches
for which there were no significant gender
differences in usage were Calculator-Based
Labs (used by 16% of faculty overall) and
two listings which were almost unknown,
Comprehensive Unified Physics Learning
Environment (2% overall) and courses
developed as part of the Introductory
University Physics Project (1% overall).

Women's generally greater awareness
and use of innovative methods, as illus-
trated in Table 6, may have been due to the
fact that more of them had a previous or
continuing teaching background at the high
school level. As a larger community, high
school physics educators have been able to
mount more substantial efforts with greater

funding for the development of new in-
structional techniques.

Another possible explanation for the
gender difference is that women faculty are
a bit more likely to be AAPT members,
who are far more likely to be aware of and
use these new approaches that non-
members. For example, 65% of full-timers
who are AAPT members have heard of
MBL and 36% report using it in their
physics classes, whereas only 24% of full-
time non-members have heard of MBL,
and only 12% use it. (Part-timers in AAPT
are less likely to have heard of these
resources than full-time members are, but
still are more likely to be familiar with
them than either full- or part-time instruc-
tors who are not members of AAPT.) This
heightened awareness is probably due both
to formal programs within AAPT that try to
foster new approaches to physics teaching,
and to the formal and informal information
exchanges that take place among members
of professional associations.
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Views about Work

Overall, there was a relatively high degree
of career satisfaction among two-year
college physics faculty, along with positive
feeling about their work environment.
Nearly three-quarters of full-time members
say that they would "still choose to go into
two-year college teaching" if they had it to
do over again. However, full-time faculty
whose highest degree was a master's were
more likely to reflect this viewpoint (81%
to 57%) than faculty with a PhD.

This finding may be related to the sense
of choices and preferences felt when
instructors entered their two-year college
teaching careers. As Table 7 shows, a
larger proportion of PhD-level faculty,
especially part-timers, would have pre-
ferred to work at a four-year college or
university than wound master's-level
faculty. Nor is it surprising that PhD-level
faculty were more likely to feel under-

employed than other faculty did. Along the
same lines, master's-level faculty were
more likely to say that they preferred
physics teaching over physics research,
which fits with the finding, mentioned
above, that PhD-level faculty were more
likely than master's-level faculty to com-
plain about the lack of resources for doing
research.

Regardless of degree level, employment
status or gender, faculty expressed a

definite preference for teaching physics
over other subjects, although those with
physics degrees did so more than other
teachers, by 83% to 58%. Not surprisingly,
full-time AAPT members are also more
likely to prefer teaching physics to other
subjects than non-members (84% vs. 68%).

Where a teacher was in his or her career
stage also affected responses on some of
these same issues. Full-timers in the first
ten years of their career were more likely to

Table 7: Two-year college faculty views of their work, by type of appointment and level of
highest degree

Full-time
MS PhD
% %

Part-time
MS PhD

cyo %

Would rather be teaching at a four-year college
or university

16 36 22 45

Consider themselves to be underemployed 17 51 42 61

Prefer physics teaching over physics research 88 70 74 53

Prefer physics teaching to teaching other subjects 78 80 77 81

Source: 1996 AIP Two-Year College Physics Study
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say that they would rather be teaching at a
four-year college (35%) and that they
considered themselves underemployed
(40%). By contrast, less than one-fifth of
teachers with more than 20 years experi-
ence would rather be teaching at a four-
year college and a similarly small propor-
tion felt underemployed.

Some of this difference may be attribut-
able to the fact that 28% of the more recent
faculty recruits held doctorates in physics,
compared to 20% among those with ten or
more years of experience. This may occur
because doctorate holders may have better
career alternatives, and thus fewer may stay
around for ten years or more. However,
some of the difference is also likely due to
the difficult job market for physics PhDs in
the 1990s.

Further evidence that this is so, espe-
cially among part-timers, comes from a
survey conducted for the National Science
Foundation in 1989. According to the NSF
study, 28% of full-time two-year college
physics faculty held doctorates in physics
or some other field compared to 33% found
in the AIP survey, a small change over the
course of seven years. However, the
difference is more extreme for part-time
physics faculty. In 1989, NSF reported that
14% of part-timers held doctorates, while
AIP's data indicate 35% did. The appear-
ance of larger numbers of PhD-holders
among the members of part-time physics
faculty thus seems to correspond closely to

the period when the job market for new
physics PhDs was at its nadir.

Teachers of different backgrounds also
displayed some differences of opinion on
the qualifications necessary to teach two-
year college physics. PhD-level faculty felt
more strongly than others that only people
with a graduate degree or the equivalent in
physics were qualified to teach it at the
two -year college level, with about three-
quarters holding this view. Still, even
among part-timers with master's degrees,
around half also agreed with this statement.
The strongest difference, predictably,
revolved around the teachers' fields of
graduate study. Four-fifths of those with a
graduate degree in physics agreed that only
people with credentials like theirs should
teach physics, compared with about two-
fifths of those with a physics bachelor's as
the highest degree and only one-fifth of
those with no physics degree.

Overall, faculty assessment of potential
problem areas in their work did not differ
substantially by degree level, AAPT mem-
bership status or gender. The major areas
of complaint for all centered on inadequate
teaching resources and students' lack of
preparation and interest (see Table 8),
although the latter finding stands in curious
opposition to statements by two-thirds,
full- and part-timers alike, that their main
satisfaction in two-year college teaching
was working with students.
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Table 8: Problems cited by two-year college physics faculty as serious

Full-time Part-time
0/0

Students' weak math backgrounds 53 44

Insufficient funds for equipment and supplies 47 31

Inadequate space for lab, or facilities outmoded 34 24

Students' lack of interest in physics 27 22

The amount of time required to prepare labs 24 14

Teaching load too heavy 22 5

Lack of resources for doing research 18 16

Too many non-teaching responsibilities 16 3

Lack of support from department or division administration 13 9

Classes too large 4 6

Lack of support from other faculty in department or division 4 5

Pressure to conduct and publish research 1 2

Source: 1996 AIP Two-Year College Physics Study

Full-Time Faculty Career Paths and
Attitudes towards Work

Once they begin teaching at a two-year
college, physics faculty seem to "stay put,"
rather than move from one institution to
another. Full-time permanent faculty had
taught at the two-year college level for a
median of 15 years, 13 of those years at
their current college. Even part-timers
showed little movement from school to
school, having taught for a median of 5

years at the two-year college level and 4
years at their current school. This high
level of career stability was found among
faculty at all career stages, across all levels
of experience, but was most pronounced
for those with 20 or more years of experi-
ence (40% of all full-timers), who had
taught a median of 26 years, 25 of them at
the same institution. These faculty were
also more likely to have been two-year
college teachers for their entire careers
than other faculty were.
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In line with the findings mentioned ear-
lier on career satisfaction, nearly three-
quarters of the respondents who described
their motivation for becoming two-year
college teachers cited positive reasons. For
about 30% of the full-time faculty, two-
year college teaching was the only type of
professional position they had ever held.
As noted above, this number increased to
39% for those who had been teaching for
20 or more years, compared to about a
quarter of all other faculty. There are two
probable causes for the difference: first,
individuals who had work experience prior
to two-year college teaching may be more
likely to leave, reflecting both greater
opportunities in alternative settings and
perhaps greater ambivalence about their
current career choice; second, as discussed
in an earlier section, during the 1970s
physicists experienced a poor job market
similar to that which existed in the early
1990s. In such periods, a greater propor-
tion of physicists may have become two-
year college teachers right out of graduate
school and then became set in that career
and never looked elsewhere.

This scenario is also consistent with the
relatively large proportion of veteran
teachers who reported making the decision
to teach at the two-year college level while
they were still students. Forty-one percent
of full-time permanent faculty with 20 or
more years of experience did so, compared
to only about 20% of other full-time
faculty. However, older teachers did not
appear to feel "stuck" in their jobs. In
response to the question, "Why did you

decide to become a two-year college
teacher?" they, as much as or even more
than their younger counterparts, cited
positive reasons related to the enjoyment of
teaching and of teaching physics in
particular, along with a preference for
teaching over research. Many also valued
the flexibility and material benefits of two-
year college teaching. Only about 14% of
those full-timers who had been teaching for
20 or more years gave negative reasons for
becoming a two-year college teacher, with
statements such as: "There was nothing
else available at the time..." "My old job
was worse..." or "It was the best job I
could get without a PhD."

Similarly, only a small percentage of
full-time teachers who are in mid-career
(10 to 19 years of experience) cited nega-
tive reasons for going into two-year college
teaching. Among those in their first decade
of teaching, the proportion offering nega-
tive reasons rises moderately, to about one-
quarter. It is likely that this higher percent-
age stems in part from those who reluc-
tantly entered two-year college teaching.

Such entrants are also more prone to
leave the job after a few years, creating the
well-documented pattern in teaching of
high turnover during the first few years.
Indeed, for those survey respondents in the
first decade of their career who gave
negative reasons for deciding to become
two-year college teachers, a third did not
plan continue in their positions until re-
tirement, compared to 14% of those in their
first 10 years of teaching who gave only
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positive or neutral reasons, and about 4%
of everyone else. Clearly, many of the
older counterparts of these more reluctant
recruits have already been weeded out from
the ranks of those still around at later
career stages.

Differences in responses by degree
level also go hand in hand with the above
scenario. Thirty-six percent of the full-
time faculty with master's degrees arrived
at the decision to become two-year college
teachers while in school, compared to only
20% of those with PhDs. Conversely, 16%
of the full-time faculty with master's
degrees and 34% with PhDs made the
choice after starting their initial job search.
These differences suggest that for master's-
level faculty, the choice to become a two-
year college teacher was somewhat more
likely to have been pre-planned, while for
PhDs the choice may have more often
resulted from an absence of other employ-
ment options.

Still, overall, the most striking finding
is how few faculty planned to be two-year
college teachers when they were in school.
Nearly half of the full-time faculty only
decided to become two-year college teach-
ers after starting out in a different career.
Table 9 illustrates where these teachers
began before switching to two-year college
teaching, breaking it out further by gender
and degree level. As shown in the table,
men were somewhat more likely than
women to have started out in private
industry, while more women began as
teachers, especially in high schools. Not
surprisingly, doctorate holders were more
likely to have emigrated from four-year
colleges, while master's-holders tended to
come from high schools and private indus-
try. Overall, full-time physics faculty who
started out elsewhere spent a median of 4
years in these initial positions.

As noted earlier, only about 7% of full-
time faculty had plans to leave two-year

Table 9: Initial employer of faculty starting out in different jobs, by gender and highest degree

Highest Degree

MS PHD Women Men

High school 35 12 34 26

Four-year college/University 13 46 27 22

Private industry 34 26 23 34

Other 18 16 16 18

100% 100% 100% 100%

Source: 1996 AIP Two-Year College Physics Study
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college teaching before they retired. Two-
thirds of PhD-level faculty who planned to
leave hoped to find positions at four-year
colleges or universities, and most of the
rest aimed to go into private industry.
Master's-level faculty who planned to
leave divided their choices evenly between
four-year colleges/universities (perhaps
after returning to earn their PhDs) and
private industry. For those faculty, the
main reasons for leaving were better pay,
the opportunity to teach at a different level,
and increased potential for professional
growth. For PhD-level faculty, better pay
was secondary to the desire to teach at a
different level and increased potential for
professional growth (see Table 10). The
desire to engage in research does not seem
to play a major role in the decision to
leave, except among PhDs who aim to
transfer to a four-year college or university.

The low prospects for turnover found
among full-time two-year college physics
teachers, coupled with the prior lack of
career mobility and the relatively high level
of job satisfaction, suggests a stable and
relatively healthy occupational outlook for
this segment of the physics community.
However, more serious concerns become
readily apparent when we turn to the career
paths and conditions of part-timers, dis-
cussed below.

B. PART-TIME FACULTY

As noted above, in many ways part-time
faculty exhibit different characteristics and

face different hurdles than their full-time
counterparts. Of particular concern are the
disparities noted throughout this report in
integration into their departments, alloca-
tion of department resources, teaching-
related interaction with physics and other
science colleagues, and compensation.
These factors contribute to a work envi-
ronment that tends to marginalize part-
timers. The fact that they often teach
evening courses after the full-time faculty
have left for the day may further hinder
part-time faculty from interacting in a
substantive way with other members of
their departments.

Table 10: Reasons for wanting to leave
two-year college teaching
(full-time faculty only)

Highest Degree

MS PhD
0/0

Better pay 25 14

More opportunity to
conduct research

0 18

Opportunity to teach
courses at a
different level

29 31

Increased potential for
professional growth
and advancement

21 27

Tired of teaching; need
a change

7 5

Other 18 5

Source: 1996 AIP Two-Year College Physics Study
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Compensation is one of the areas of
greatest contrast. Part-time physics faculty
were typically paid by the credit hour or by
the course. Their median earnings were
$500 per credit hour or $2,000 per course.
As noted previously, the typical full-time
course load is fifteen credit hours or four
courses per semester. If part-time faculty
taught full-time loads at these rates, they
would earn around $8,000 per semester or
$16,000 in a nine- or ten-month academic
yearlittle more than a third of the median
salary for full-time permanent faculty. In
addition, while it is true that part-timers
have few non-teaching responsibilities, it is
also true that they receive few, if any,
benefits in the form of health insurance,
paid leave, or retirement contributions.
Bearing in mind that full-time faculty
reported devoting less than 15% of their
work time on average to non-teaching
activities, this difference in compensation
rates is quite substantial.

"Moonlighters" and "Bona-fide" Part-
Timers

Virtually all of the full-time faculty viewed
their two-year college teaching positions as
their primary jobs. Only about 15% held
second jobs, essentially all of which were
part-time, primarily in four-year col-
leges/universities or private industry. Part-
time faculty, in contrast, split evenly into
two distinct groups, differentiated by their
occupational status beyond the two-year
campus. Fifty-two percent held an addi-
tional full-time job. For the purposes of

our analysis, these faculty were placed into
a category labeled "moonlighters."

The remaining 48% either held no other
job or only another part-time job, and were
placed for analysis purposes in a category
labeled "bona-fide" part-timers. (In order
to remove those whose current status was
still peripheral to their long-term occupa-
tional outlook, part-timers who were also
currently students, along with those over
the age of 65, who are likely retirees, were
excluded from this analysis.) The catego-
ries were drawn to try to separate those
part-timers who teach part-time involun-
tarily and whose employment situation is
precarious, from those who have a regular
"career" job and have chosen to teach part-
time to broaden their professional activity
or to augment their regular salary. It is
worth noting that among the 46% of bona-
fide part-timers who held other jobs (by
definition also part-time), the vast majority
were other teaching positions (primarily at
four-year schools). In contrast, the full-time
jobs held by the moonlighters were approxi-
mately evenly split between academic and
non-academic positions (see Figure 17).

In many respects, we find that moon-
lighters more closely resemble full-time
faculty than they do bona-fide part-timers
(see Table 11). For one thing, moonlight-
ers exhibited somewhat greater job stabil-
ity, having been two-year college teachers
for a median of 7 years (5 at the same
school), while the other part-timers had
taught for a median of only 3 years. More
surprisingly, given their dicier career
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Figure 17: Other positions held by part-time physics faculty
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Source: 1996 AIP Two-Year College Physics Study

situation, bona-fide part-timers tended to
have greater academic credentials than
either the moonlighting part-timers or the
full-time faculty, with almost half of them
holding a PhD and a. third with a PhD in
physics.

Another area of significant difference
between the moonlighters and the bona-
fide part-timers was gender. While only
7% of the moonlighters were women, a
percentage comparable to full-time faculty,
women constituted three times that per-
centage among the bona-fide part-timers.
This may help to explain why only one-
third of the male part-timers viewed two-
year college teaching as their primary jobs,
compared to over 60% of the part-time
women.

Part-Timers' Professional Involvement

One area of great concern is the extent of
professional involvement of part-time
faculty. Here as elsewhere, it appears that

moonlighters more closely resemble full-
timers than bona-fide part-timers in their
level of involvement (see Table 12).

In addition to exploring faculty partici-
pation in professional functions, the ques-
tionnaire contained a number of items that
asked directly about the level and fre-
quency of interaction with other science
educators. Not surprisingly, part-timers of
all stripes appeared to have lower levels of
professional interaction with on-campus
colleagues than do full-timers. Thirty-
seven percent of part-timers met with other
physics faculty on their campus weekly or
more often, compared to 68% of full-
timers. Similarly, only 14% of part-timers
met at least weekly with on-campus faculty
from other science, engineering, and
technology disciplines, compared to 51%
of full-timers.

This difference is undoubtedly directly
related to the different roles fulfilled by
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Table 11: Full-time and part-time two-year college physics faculty characteristics

Full-timers
Moon-
lighters

Bona-fide
part-timers

Number of respondents 1007 114 125

BACKGROUND

% female 10 7 21

% with any physics degree 79 80 82

% with physics master's (not including those who also have a
physics PhD)

46 46 33

% with physics PhD 23 21 34

% with any PhD 33 32 48

Median age 52 48 49

TEACHING ASSIGNMENTS AND EXPERIENCE

Mean physics sections taught 2.2 1.1 1.5

Median years teaching at any TYC 15 7 3

Median years teaching at this TYC 13 5 3

Median salary $42,000 $2,000 $1,946
per-year per-course per-course

PROFESSIONAL ACTIVITIES

% with no reported professional activities in the past 2 years 8 13 27

% scoring in the lowest category of the professional
activities scale

26 26 50

% with low level of contact with faculty members from any
institution

6 18 18

% with no contact with physics faculty members at other
institutions

18 30 36

Source: 1996 AIP Two-Year College Physics Study

full- and part-timers in two-year colleges.
As noted earlier, full-time faculty tend to
have, as noted earlier, far more administra-
tive duties, including involvement in com-
mittee meetings, curriculum planning, and
the like. Part-timers generally show up on

campus to teach their classes, perhaps meet
with students, and then leave. Indeed, the
extent to which part-timers are isolated
from involvement in curricular and pro-
grammatic discussions may have an impact
not only on their personal interaction, but
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Table 12: Professional activities of two-year college faculty over the past two years

Full-timers
Moon-
lighters

Bona-fide
part-timers

Number of respondents 1007 114 125

% with any professional activity over the past 2 years 93 87 73

% who attended more than one professional meeting 66 67 36

% who attended a minicourse or workshop for
physics educators

52 38 28

% who attended more than one minicourse or workshop
for physics educators

26 22 11

% who wrote a grant proposal 31 25 14

Source: 1996 AIP Two-Year College Physics Study

also on the integration of the courses that
they teach with the rest of the departmental
program. Preliminary follow-up interviews
with department personnel indicate that
this may especially be true for part-timers
who teach evening courses, as well as
generally in departments with less effective
coordination and communication channels.

But, as we noted earlier, administrative
coordination is only one of the benefits of
professional interaction. The opportunity
to compare notes and learn about new
developments in physics and pedagogy is
another. Here, part-timers are at least as in
need of interchange as full-timers, and
even the moderately-higher levels of
isolation reflected in the responses of the
former are likely to have serious conse-
quences.

For example, on the broadest level, only
about half the part-timers described them-

selves as having ample opportunity to share
ideas with other faculty, compared with
66% of full-timers. More specifically, 30%
of moonlighters and 36% of bona-fide part-
timers had either no or only very sporadic
contact with physics faculty at other insti-
tutions, compared to only 18% of their full-
time colleagues.

The one exception was the small group
of part-timers who were AAPT members,
whose interaction with others, including
high school teachers and four-year college
faculty, exceeded that of almost all other
groups. This finding is likely a result of
the opportunities for interaction provided
by AAPT, but it may also reflect the kind
of teacher that AAPT attracts. In the case
of interaction with high school teachers, it
may also stem from the high number of
part-time AAPT members who are also
high school teachers (46%, compared to
13% for part-time non-members).
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Part-Timers' Views of their Work

The strongest indicator of dissatisfaction
on the part of the bona-fide part-timers
especially is the high percentage who
reported that they considered themselves
underemployed (see Table 13). Over two-
thirds agreed with this sentiment. The
corresponding percentage among the
moonlighters is much lower, which is not
surprising given that they have full em-
ployment elsewhere. However, it is still
substantial at 31%, which is close to the
rate for full-time faculty. A higher propor-
tion of bona-fide part-timers than the other
two groups also indicated that they would
prefer to be teaching at a four-year school.

Another indication of the sense of pre-
cariousness in their positions among part-
timers of both types was the finding that,
despite their relative lack of "job hopping"

in the past, most part-timers displayed little
confidence in their job security. Less than
one-quarter of bona-fide part-timers and
44% of moonlighters felt that their job was
secure for the foreseeable future, compared
to 80% of full-timers, most of whom have
tenured status.

On the issue of the status of part-timers
in the department, there was far less of a
sharp divide between full-timers, moon-
lighters, and bona-fide part-timers than one
might expect. Around half of the respon-
dents agreed that part-timers were under-
valued, with part-time faculty only a bit
more likely to concur than full-time profes-
sors. In addition, part-timers with a PhD
were less likely to hold this view than those
whose highest degree was the master's,
perhaps because the doctorate confers an
added status that is not enjoyed by those
with lower-level degrees.

Table 13: Views of two-year college teaching

Full-timers
Moon-
lighters

Bona-fide
part-timers

Number of respondents 1007 114 125

% who consider themselves to be underemployed 29 31 68

% who would rather be teaching at a four year college
or university

23 26 39

% who feel job is secure for the foreseeable future 80 44 23

% who feel part-time faculty are undervalued in their
department

38 46 53

% who agree that TYC physics faculty are well
respected by the rest of the physics community

21 21 22

Source: 1996 A1P Two-Year College Physics Study
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One area in which part-time faculty
showed generally lower levels of dissatis-
faction was in their assessment of work
conditions. Part-time faculty generally
reported the same or fewer problems in
areas such as instructional resources,
departmental support, and student prepara-
tion. In part, this may be due to different
initial expectations and in part to the fact
that full-time faculty are more involved in
the administration of day-to-day operations
in their departments, and thus spend more
time confronting these issues.

Career Patterns among Part-Timers

Part-time faculty generally came to two-
year college teaching after having started
out in a different career. Moonlighters had
spent a median of 13 years at their full-time
jobs, significantly longer than they had
spent at their part-time two-year college
jobs. But, even among full-time faculty,
almost half reported that they made the
decision to teach at the two-year college
level after starting out in different careers.

What led individuals who already held
full-time positions to take on the added role
of part-time two-year college teachers?
Around half of all three groups cited their
love of teaching or the rewards of working
with students. However, only among the
moonlighters was salary an important
consideration, with 28% citing this reason,
compared to only around 5% of the full-
timers or bona-fide part-timers.

One further difference was that bona-
fide part-timers were a bit more likely to
cite neutral or negative reasons for going
into two-year college teaching, indicating
either a change in personal circumstances
or noting that there was nothing else
available at the time. Nevertheless, even
among this group, fewer than one-fourth
cited primarily negative factors in explain-
ing their entrance into two-year college
teaching. Overall satisfaction levels for all
part-timers were only a bit lower than the
high levels reported by full-time faculty,
and a majority reported they would still go
into two-year college teaching if they had it
to do all over again.

As remarked earlier, almost all full-time
faculty intend to continue in their positions
until retirement, and this was equally true
regardless of gender. Even among many
part-timers, there was evidence of a long-
term commitment. Curiously, however,
women were less inclined than men to have
such plans. Nearly half of part-time
women, but just over a quarter of part-time
men, indicated that they probably would
not teach at the two-year college level until
they retired. This difference might spring
in part from the age difference between
women and men part-time women were,
on average, seven years younger than part-
time men and had significantly fewer years
of two-year college teaching experience (6
years vs. 8.2 years). Younger, less experi-
enced teachers were generally less likely
than their older, more experienced counter-
parts to say they planned to continue in
their current positions until retirement.
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V. SUMMARY

The preceding sections offer a sketch of
two-year college physics faculty as a small
but generally vibrant group of profession-
als, working away from the central arenas
of the established physics community and
its concerns. Their primary focus is not
research at the frontiers of new science, but
rather the challenge of making the methods
of scientific inquiry and the basic princi-
ples of physics comprehensible and excit-
ing to students who have been oriented
away from academics and towards practical
and marketable skills. The collective
portrait offered by their responses to the
AIP survey discloses areas of great
strengths and successes, and also areas of
daunting problems and deep concerns for
the future.

On the positive side, we found gener-
ally high levels of job satisfaction and
extraordinary career stability, despite the
fact that many two-year college physics
instructors had arrived relatively late at
their career choice. At the center of their
ranks was a strong core of committed,
professionally active teachers, whose
responses and comments reflected a deep
involvement in their craft, a familiarity
with the latest instructional innovation, and
a familiarity with and empathy towards
their students, like themselves often re-
garded as outside of the academic "main-
stream." High levels of communication
with physics colleagues and cross-
fertilization with counterparts in other
science disciplines were maintained despite

often limited resources and physical and
organizational barriers.

However, juxtaposed against this highly
integrated group was an even larger seg-
ment of the community that appeared quite
isolated (sometimes voluntarily so), with
minimal interaction with other members of
the two-year college physics teaching
community and little familiarity with new
teaching approaches or resources. Besides
isolation, there were a number of other
areas of concern as well: the marginaliza-
tion (and probably the rising use) of part-
time instructors; the same underrepresenta-
tion of women and minorities that plagues
the discipline at all levels; generally low
levels of administrative support for facili-
ties, equipment and pursuit of professional
development; and a widespread sense of
separation from and lack of acceptance by
the broader academic physics community.

These last sentiments seemed to be
shared across-the-board. Even teachers
who were active in professional organiza-
tions tended to cluster together with two-
year colleagues. In part, this may be in
reaction to their relatively sparse numbers
compared to teachers at the high schools
and four-year colleges and universities (see
Figure 18). But, whatever the cause, the
lack of communications among physics
educators at different levels seemed all the
more consternating given the many paral-
lels between their programs and those
offered at other academic levels.
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One of the strongest areas of corre-
spondence we found was curricular the

similarity between two-year college
courses and the introductory classes of-
fered in four-year physics programs. This
held even though there were major differ-
ences in the characteristics of the student
populations served. Thus, the survey
responses of department heads indicated
that 28% of the courses offered in the two-
year physics programs were calculus-
based, 50% were algebra- and/or trigo-
nometry-based, and 22% required little or
no mathematics background from the
students, closely matching the enrollment
numbers for students that teachers reported.
Few courses seemed designed specifically
for the occupational goals of a strictly two-
year college student population.

What is most surprising is that responses
from four-year college and university

physics department chairs on the AIP's
annual Enrollment and Degrees survey that
same year indicated that students taking
introductory physics at those institutions
were only slightly more likely to sign up
for the mathematically more demanding
variants. In fact, in those four-year schools
that did not offer a graduate program in
physics, the enrollment distribution
seemed, if anything, less advanced, with
32% taking calculus-based physics, 36%
taking the algebra/trigonometry-based
course, and 32% taking physics that re-
quired only minimal math background.

This similarity in the types of courses
offered may be related to the findings
presented earlier on career paths, which
suggested that few two-year college phys-
ics teachers start out with that career goal
in mind. While there were major differ-
ences in educational background

Figure 18: Number of students taking at least one physics
course (left scale) and number of physics teachers (right scale)
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virtually all four-year college faculty had
earned a PhD while the majority of two-
year faculty had gone no further than a
master's for the most part, two-year
teachers like their four-year counterparts
had trained in graduate physics programs
that were primarily oriented to turning out
researchers. Little energy is spent in these
programs to help graduate students learn
how to be effective instructors, and, in the
rare instances where pedagogical skills are
addressed, they are certainly not geared
towards a two-year environment.

Moreover, the influence of the two-year
faculty's own experiences as students is
probably exacerbated by the fact that many,
and often the most promising and respon-
sive, students in their classrooms are those
intent on transferring to four-year schools.
Given their own goals and the conditions
of transfer, these students need to complete
the standard four-year college introductory
course. However, the prevalence of this
pattern may actually serve to hinder the
development of new courses specifically
designed for what is unique to two-year
institutions, namely students who are not
looking to transfer and are seeking an
introduction to physics appropriate to their
different vocational goals.

The dearth of courses specifically de-
signed for two-year college students may
have even greater impact, because of the
poor math background which many stu-
dents bring with them from high school. In
their 1995 study of undergraduate-level
mathematics programs, the Conference

Board for Mathematical Sciences found
that over half of two-year college mathe-
matics enrollments were in remedial
courses, primarily basic arithmetic and
elementary- and intermediate-level high
school algebra (Loftsgaarden et. al.,
1997:91). It is no surprise then that weak
student mathematics background was the
number one problem cited by physics
teachers, with half describing this as a
serious problem. Thus, while the two-year
college faculty's teaching orientation,
classroom experience and small classes
should all foster learning among students
specifically aiming at a two-year college
credential, the lack of physics courses
designed to meet their specific needs may
hamper it.

As noted earlier, many of the factors
enumerated above tend to remove physics
from the mainstream of two-year college
education, or to keep it on the sidelines of
the broader academic physics community.
Still, many of the survey responses and
comments of two-year physics faculty,
along with observations gleaned from
department visits, professional society
meetings and publications, also revealed
the presence of a core group of energetic
innovators and evidence of a number of
ambitious attempts to fashion a curriculum
and instructional approach that responds to
the unique features of the two-year college
environment. Equally important were
programs (such as AAPT's TYC21) which
aimed to address long-standing issues of
isolation in the widely scattered two-year
physics community, along with the demor-
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alization that stems from insufficient
resources and administrative support,
inadequately-prepared students, and low
regard from many physicist colleagues.

What these efforts seemed to show is
that relatively small expenditures of re-
sources and activity can, and often do,
produce re-energized and rededicated
teachers, and ultimately more effective
classroom learning. However, a look at
similar programs introduced over the

decades suggests that, without continuity,
sustained resources, and follow-through,
both the programs and their beneficial the
effects on faculty and students are likely to
evaporate. The relatively low utilization
rates of some of the highly creative and
well-regarded recent innovations listed on
the questionnaire indicated that, in addition
to good ideas and seed money, enduring
support will be needed to firmly establish
these initiatives and realize their real

potential.
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APPENDIX A PREVIOUS STUDIES

As noted in the introduction to the main
report, studies that addressed two-year
college physics education have been few
and far between. Perhaps the most com-
prehensive such study with an explicit
physics component was undertaken by
Mooney (1980) with funding from the
NSF. It included both a curriculum as-
sessment and a faculty survey. The cur-
riculum assessment utilized a sample of
175 two-year schools, stratified by type of
institutional control, geographic region and
size of institution. Among other things, the
study made a strong effort to locate physics-
related courses taught outside of physics
departments. While there were problems
associated with the somewhat imprecise and
varying definitions of course type, the
research still sufficed to provide the broad
outlines of the curriculum then in place.

The faculty survey had broad objectives,
focusing on a wide range of issues such as
teachers' goals, course levels and functions,
types of instruction used, methods used to
evaluate students, faculty educational
background and teaching experience, and
the types assistance available to faculty.
Unfortunately, the survey was part of a
wider survey of instructors across many
science fields, and out of 1,275 science
faculty responding to the survey, only 45
turned out to be physics teachers. Thus, the
data permitted only the most general of
comparisons between physics and other
sciences such as chemistry and biology at

two-year colleges, and provided little

opportunity to delve into the specifics of
physics teaching or the backgrounds and
viewpoints of its practitioners.

A more recent survey, sponsored jointly
by the NSF, the U.S. Department of Educa-
tion, and the National Endowment for the
Humanities, was undertaken in 1989. The
findings were summarized in Science,

Mathematics, Engineering and Technology
in Two-Year and Community Colleges
(Cahalan, Farris, & White, December 1990),
one in a series of Higher Education Survey
Reports. This survey provided broad-based
statistical estimates for several key parame-
ters for example, the proportion of
institutions offering programs in each field,
the mean number of faculty per institution,
and the percentage of the faculty with PhDs.
The 323 institutions in this survey were
selected to represent all two-year colleges in
a panel of 1,093 institutions of higher
education maintained by the Higher Educa-
tion Surveys (HES) System.

Among the major findings on physics
were that 85% of the two-year colleges
reported that they offered physics courses
(98% of the public institutions and 51% of
the private institutions). Thirty-eight per-
cent of the physics faculty were described as
holding part-time appointments, and 28% of
the full-time physics faculty and 14% of the
part-time physics faculty reportedly held
doctorates. Unfortunately, the survey seems
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to have treated large multi-campus systems
as a single unit. By not separating out the
many smaller sub-campuses that are part of
public multi-campus systems, the study
appears to have produced a figure for the
proportion of two-year sites (especially
public campuses) offering physics that is
unrealistically high. Ironically, at the same
time, the lack of direct contact with these
smaller campuses is probably also responsi-
ble for what seems to be an undercount in
the overall number of physics faculty.

Finally, while the study gathered detailed
information on programs as a whole, it was
a survey of institutions, represented by
science coordinators or division heads,
rather than a survey of faculty members. As
a result, little or no information was gath-
ered regarding faculty working conditions,
the nature and quantity of courses taught,
opportunities for professional development,
relationships with the community and local
industry, student characteristics or similar
aspects of their work.

A much more detailed and focused effort
was undertaken by Judith Tavel, a physics
professor at Duchess Community College in
New York, in 1990 and amplified in 1993
(Tavel, 1995). These surveys, utilizing
mailing lists maintained by the American
Association (AACC) of Community Col-
leges, were mailed to college presidents who
were requested to forward them to the
appropriate departments or individuals. The
first survey sought information about
number of faculty, number of contact hours,
degree attainment, course offerings, course

loads, availability of laboratory assistants,
and so on. Responses were received from
28% of the institutions. Over the course of
the next four years, data were collected from
an additional 39% by various non-

systematic means.

In 1993, a more comprehensive eleven-
page questionnaire was sent to all two-year
colleges on the AACC mailing list. De-

signed to probe deeper into issues that were
raised in the initial survey, this effort

yielded a 20% response rate. Although
these low response rates, coupled with the
fact that a large proportion of the returns
were gathered "informally," means that
caution needs to be exercised in generaliz-
ing the findings, the information obtained
from them still provides a rich foundation
for further study.

A sprinkling of other information is
available about physics programs at the two-
year level, much of it gathered "on the side"
in the course of initiating and sustaining
networking and support programs for
physics faculty over the decades. The most
recent and comprehensive source of infor-
mation has emerged from the TYC21
Project (The Two-Year College in the 21st
Century), an effort to develop a network of
physics faculty at the two-year level that
was inaugurated by the American Associa-
tion of Physics Teachers (AAPT) with
funding from the NSF. The information
provided by faculty on their applications,
along with the records of meetings and
workshops, provide a useful lode of infor-
mation, feelings, and viewpoints on the
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issue of isolation and on the general condi-
tions faced by two-year level physics fac-
ulty. Other, similar sources of mostly
qualitative data on two-year physics come
from the records of the AAPT Two-Year
College Committee and the committees and
forums of the American Physical Society
(APS) that focus on physics education. A
close working relationship with interested
groups from both of these organizations
provided a good deal of the impetus for
initiating the current study.

The sparse data that are available have
also served as foundation for a series of
policy workshops and reports that have been
conducted by NSF since the late 1980s in
response to recommendations made in the
1986 report of the National Science Board
Task Committee on Undergraduate Science
and Engineering Education (NSB 86-100).
These workshops brought together repre-
sentatives of two-year colleges, four-year
colleges and universities, professional
societies, and the business community to
identify key issues in two-year college
science, technology, engineering, and

mathematics education and develop recom-
mendations for improvements. The first
Workshop on Science, Engineering, and
Mathematics Education in Two-Year
Colleges (NSF 89-50) was held in 1988 to
identify the needs of two-year college
science and engineering programs. The
recommendations that came out of this
workshop provided the focal points for
subsequent workshops. The second work-
shop, held in 1991, resulted in the report
Matching Actions and Challenges (NSF 91-
111). Among the recommendations made
was a call for the discipline-based profes-
sional societies to play a more prominent
role in faculty development and curriculum
innovation. The third workshop, summa-
rized in the report Partners in Progress
(NSF 93-64), focused exclusively on strate-
gies to enhance relationships between the
professional organizations and two-year
college faculty. Seventy-four scientists,
engineers, and mathematicians, representing
24 professional societies, (American Insti-
tute of Physics member societies APS,
AAPT, the American Geophysical Union,
and the American Astronomical Society) all
participated in the workshop.
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APPENDIX B METHODOLOGY FOR THE STUDY

The goal of the AIP study was to first to
map out the dimensions of physics pro-
grams and curricula at the two-year level,
and then to delve in detail into the back-
grounds, teaching practices, experiences,
and viewpoints of the faculty who taught
the subject at this level. Using rough
approximations derived from the earlier
studies discussed in Appendix A, it was
estimated that somewhere around three
thousand individuals taught physics
courses at the two-year level in the United
States in a given academic term. Since our
ability to identify, much less obtain a
response from, these teachers was far from
certain, and since we were also interested
in developing a directory to use as a net-
working tool, we decided to attempt a
census of the entire population.

In order to reach these faculty, we first
had to identify the campuses where physics
was taught, and for this, we needed to
acquire a complete and up-to-date list of
campuses. This turned out to be no easy
task, for a number of reasons. The most
complete existing list of post-secondary
institutions was the recently restructured
Integrated Post-Secondary Educational
Data System (IPEDS), developed and
maintained by the U.S. Department of
Education's National Center for Education
Statistics. While IPEDS included a vast
number of public and private institutions,
close examination and comparison with
other sources indicated that some state and

local systems, composed of anywhere from
two to two dozens separate campuses, were
represented by only a single entry, that of
the parent campus or a central academic
office. We were interested in the avail-
ability of physics (and the presence of
physics teachers) at each separate campus,
and we were concerned that contact with
the administrative center would not yield
complete information about each instruc-
tional locale. As it turned out, comparison
with earlier studies that relied strictly on
IPEDS seemed to justify these concerns.

As a result, we used IPEDS as a base,
selecting all public two-year schools
offering an associate's degree (but no
higher degree), along with degree-granting
private schools which were accredited
either by a regional accrediting agency
recognized by the U.S. Department of
Education or by a private accrediting
agency devoted to science or technical
education. (This allowed us to eliminate
thousands of small proprietary schools
offering two-year awards in a single, non-
technical field, such as business colleges
and beauty schools, which we felt were
highly unlikely to offer a course in phys-
ics.) We also called the 330 schools which
were listed as having a total student en-
rollment exceeding 5,000, and asked them
to send us their school bulletin, course
catalogue or course schedule, which we
used for double-checking administrator
response, as well as a general information
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source and guide to the institutional envi-
ronment. We were sent material from
close to 90% of these large school's, with a
combined enrollment of around four
million, nearly three-fourths of the total
enrollment for all two-year schools.

We supplemented the IPEDS list in two
ways: first by using the membership list of
the American Association of Community
Colleges (AACC), an organization of more
than one thousand mostly-public two-year
schools whose database makes explicit the
parent-daughter relationships in campus
systems; and second, by asking all schools
we subsequently contacted to indicate all
other campuses in their systems. The
resulting list of two-year schools initially
contained 1,957 distinct campuses that fit
our population definition. After removing
closed, duplicated, or otherwise out-of-
range cases, we were left with 1,785

schools, 1,371 from the original IPEDS
list, 318 derived from the AACC database,
and 96 which were reported to us in the
course of data collection.

We then contacted each of these 1,785
schools by telephone during the summer of
1995, asking each if physics was taught on
their campus, and, if so, the name of the
relevant department or division and chair
or administrator. This effort yielded a list
of 1,056 campuses offering physics and
729 that did not. (Included in the 1,056
were 33 where physics was offered in two
distinct departments.) This number was
comparable to the estimate derived from a
recent NSF study of two-year college

science instructions. At the same time, the
1,056 represents a considerably lower
percentage of two-year institutions offering
physics than reported by the NSF, 59% as
against 85%. The discrepancy springs, of
course, from the NSF's shorter overall list
of campuses, based on IPEDS alone, in
which some individual cases represented
entire systems, whereas we worked to
disaggregate each individual campus.

We followed up with a two-page survey
to the chairs of departments or divisions
offering physics, requesting a list of all
faculty, both full- and part-time, teaching
physics classes during the 1995-96 aca-
demic year. We also asked for information
on each faculty member's teaching load
and whether she or he was a recent hire.
Finally, there were a dozen questions
dealing with the entire unit's physics
curriculum and course offerings, the
institutional setting, recent growth or
shrinkage, and similar issues. Mail returns
were received from slightly more than 70%
of the departments, and the rest were
contacted by telephone for faculty names at
the least. In fewer than 1% of the cases
were faculty names not obtained from the
department.

After additions and subtractions stem-
ming from subsequent data collection and
verification, we were left with a list of
2,542 two-year faculty members teaching
physics courses during the Spring 1996
term. These teachers were mailed a de-
tailed questionnaire covering their back-
grounds, recent experiences, current out-
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look, institutional setting, teaching assign-
ment, and future plans. (Further inquiries
yielded the names of an additional 150
faculty members who were added to the list
after data collection was completed and
hence never surveyed, adding to a total of
2,692 faculty for the Spring term.) Three
mail waves produced responses from 47%
of the original sample, and a fourth mailing
of an abbreviated version of the question-
naire, along with telephone follow-up to
departments with non-responding teachers,
produced 9% more, for an overall response
rate of 56%.

A multi-stage appraisal of the project's
methodology by a professional evaluator
formed a key component for assessing the
comprehensiveness of the survey effort and
the quality of the data that were gathered.
The evaluator entered the project at an
early stage, and worked to integrate her
efforts into the study design, providing
formative as well as summative feedback.

The first stage of evaluation involved a
look at the way the target population was
identified, the questionnaire instrument
developed, and the actual data collection
conducted. Interviews were conducted
with project staff and members of the
target populations, including two-year
college physics program heads and faculty
members. Examination of sources used to
compile the roster of school names sug-
gested that fewer than 1% of all schools
were likely to have been overlooked in
assembling the original listing. Follow-up
calls to verify the identification of schools

offering physics also indicated a high level
of accuracy. In addition, after the survey
was conducted, a group of teacher respon-
dents were selected at random and queried
as to their reaction to the experience,
including issues that might have affected
the clarity or quality of their answers.
While their response was generally quite
favorable, a number complained about the
length of the survey instrument, the inclu-
sion of items focusing on "personal mat-
ters" such as salary, and the paucity of
questions dealing explicitly with instruc-
tional practices in the classroom and
laboratory.

The second stage of the external
evaluation included a more systematic
assessment of population coverage and
data quality. Examination of every case
where a department head or faculty mem-
ber reported the possible existence of a
division or department teaching physics
that wasn't included in the AIP database
yielded an estimated coverage shortfall of
1.5% of departments and less than 1% of
physics faculty. Adding in possible de-
partments opened after the list was com-
piled and incorrect initial administrator
reports raised the estimated shortfall to
around 2% of faculty.

Given the modest response rate, the
evaluator also sought to interview a ran-
domly selected group of non-respondents
to assess the potential for response bias
severe enough to shed doubt on survey
findings. While there was an insufficient
number of part-time non-respondents
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interviewed to reach any conclusions about
this group, the evaluator reported that full-
time non-respondents closely resembled
full-time respondents in most respects,
including age, gender, teaching experience,
teaching load, holding a second job, and
satisfaction with teaching as a career.

However, there were a few significant
differences: the non-respondents contacted
were more likely to be teaching technical
physics courses and less likely to be
teaching traditional algebra-based or

calculus-based introductory courses. This
discovery should temper reliance on the
findings that indicate a general scarcity of
technical and applied courses some of
that lack may be attributable to response
bias rather than an accurate reading of the
actual curriculum offered. However, the
broader curricular description derived from
department heads reinforces the basic
picture provided by physics faculty that

courses designed specifically for two-year
college instruction do not predominate in
the physics curriculum.

The second major difference between
non-respondents and respondents involved
prevalence of membership in AAPT, not
altogether surprising given that the survey
was undertaken by an organization with
links to that professional society. This bias
was later extensively explored in the

process of analyzing survey results, using
name matching of respondents and non-
respondents to AAPT membership rolls.
The level of bias uncovered by that sys-
tematic effort, discussed in detail in Sec-
tion IV of the report, matched almost
perfectly the estimates provided by the
evaluator, and suggests that some caution
is due in interpreting the findings discussed
in this report that relate to professional
involvement and its major correlates.
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APPENDIX C SURVEY INSTRUMENTS

1. 2-Page Department/Division Chair Survey

2. 10-Page Physics Faculty Survey
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AMERICAN INSTITUTE OF PHYSICS
1995 SURVEY OF TWO-YEAR COLLEGE

DEPARTMENT/DIVISION CHAIRS

Thank you for participating in this survey of two-year colleges. Please fill out the following information about the
faculty in your department or division who teach physics*, and the physics courses they teach. Please return your
completed questionnaire in the enclosed pre-paid envelope to the American Institute of Physics.

PLEASE UPDATE ANY INCORRECT INFORMATION ABOVE.

THIS FORM WAS COMPLETED BY:

name

job title

* PLEASE NOTE: In filling out this questionnaire, please include, in addition to regular physics courses, any
course in which at least half of the content covered is physics, even if it is not explicitly called a physics course.

A. Is your department or division offering any physics courses (as defined above) this year?
[ ] No c>Please complete questions B and C and return the form to us in the enclosed pre-paid envelope. It is important for us

to hear from you.
[ ] Yes c:>Please complete questions B and C and the remainder of the questionnaire.

B. Are there any other departments or divisions on your campus which offer physics courses?
[ ] No
[ ] Yes c:> Name of Name of

Division Chair

C. Does your campus offer an associate degree in: (a) any subject? [ ] Yes [ ] No
(b) physics or applied physics? [ ] Yes [ ] No

1. Please list the names the names of all the faculty members who are teaching at least one physics course this term.
Include both full -time and part-tintefaeulty-who-teiteh-these-eeurses, Rememberie-inelude-yeurseff-if applicable. Use
an attached sheet if necessary. Please note: faculty members are considered "full time" if they are employed full time at
your institution, regardless of how many physics courses they teach.

Full time Number of Total number Teaches Hired
OT physics of physics courses in the

Part time? courses sections other than last three
(circle one) (preps) this this term physics? years?

FACULTY NAME term [] ll
a. FT PT

b. FT PT

c. FT PT
d. FT PT
e. FT PT

L FT PT

g. FT PT
h. FT PT

Total sections this
term (sum a - h):

42.

2. Are there other faculty members scheduled to teach physics next term who are not listed above?
[ ] No (circle one)

[ ] Yes* Please list their names: FT PT

BEST COPY AVAILABLE

FT PT

FT FT

FT FT
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3. Please provide the following information about all the physics courses your department or division offers this academic
year, even those not offered this term. Please include courses in which at least half of the content covered is physics,
even if they are not called physics courses. (Use an attached sheet if necessary.)

Course
number COURSE NAME

a.

b.

C.

d.

e.

f.

h.

Any physics Math Is this How
prerequisites required: course many

for this N l'Fir ur taught sections
course? A .. &vb. this term? offered

C ... calculus this
[1 [] term?

N A C
N A C
N A C
N A C
N A C
N A C
N A C
N A C

Total sections this
term (sum a - h):

Will this
course be
offered in
another
term?
[]

(NOTE; this total
should agree with
that in question 1.)

4. What majors, degree or certificate programs on your campus require students to take at least one course in physics?
Check here [ ] if none require physics.

(1) (2) (3)

5. How many full time faculty members who taught physics: (a) retired in the last three years?
(b) left prior to retirement in the last three years?

PLEASE ANSWER QUESTIONS 6 THROUGH 14 FOR YOUR ENTIRE DEPARTMENT OR DIVISION.

6. Does your department or division offer introductory astronomy courses?
[ ] Yes

] No 4> Does any other department/division [ Yes 4> Please give department name
on your campus offer astronomy? [ ] No

7. In what other disciplines does your department or division offer courses? (Please check all that apply.)

[ Physics only [ ] Earth Sciences
[ ] Chemistry [ ] Mathematics
[ ] Biological Sciences [ ] Computer Science
[ ] Engineering [ ] Other (Please list)

8. In total, how many hill time faculty teach in your department/division?

9. In total, how many part time faculty teach in your department/division?

10. How has the full time equivalent number
of faculty in your department/division
changed over the last three years?

11. How has the proportion of part time
faculty in your department/division
changed over the last three years?

[ ] increased
[ ] stayed about the same
[ ] decreased

[ ] increased
[ ] stayed about the same
[ ] decreased

12. How many clerical and administrative support staff work in your department/division?

13. How many lab assistants and other instructional support staff work in your department/division?

14. (a) Start and end dates of: (a) current term / to /
month/year month/year

(b) next term / to /
month/year month/year

PLEASE NOTE:
In the future, we plan to compile a directory of two-year college departments and divisions which offer physics courses.

If you do NOT wish to have your department or division included in such a directory, please check here: [ ]

THANK YOU FOR YOUR PARTICIPATION.

AMERICAN INSTITUTE OF PHYSICS EDUCATION & EMPLOYMENT STATISTICS ONE PHYSICS ELLIPSE COLLEGE PARK, MD 20740
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AMERICAN 1996 SURVEY OF TWO-YEAR
INSTITUTE
aPHYSICS COLLEGE PHYSICS FACULTY

Thank you for participating in this survey. (If you are not teaching any physics during the 1995-96

academic year, please check here [ ] and return the form blank.) The questionnaire is organized in
sections that deal with different aspects of your work. Section I focuses on your current teaching
position and your teaching duties for the term (semester or quarter) in effect as of February 1, 1996.

I. YOUR CURRENT TEACHING POSITION

1. What is your current employment status at this two-year
college (please check the appropriate box):

[ ] full-time, teaching only

[ full-time, teaching and administration

[ ] part-time

2. Does your institution grant tenure to faculty?

[ ] yes (please answer part a)

[ ] no (please answer part b)

2a. If your college grants tenure, are you:

[ ] tenured

[ ] not tenured, but on tenure-track

[ ] not eligible for tenure (please answer part b)

2b. If your college does NOT grant tenure, or you are
NOT ELIGIBLE for tenure, is your position
considered:

[ ] permanent

[ ] temporary

[ ] other

3. Does your institution use the traditional faculty ranking
system (assistant, associate, and full professor)?

[ ] yes

[ ] no

4. What is your job title?
(Include rank if applicable)

5. What is considered a courses per term
typical full-time teaching OR
load at your college? credit hours per term

6. What is your teaching courses this term
load for the current OR
term? credit hours this term

69

7. On average, approximately how many hours
a week are you spending this term for all your
classes on:

a. preparation for lectures and labs

b. committee and administrative work

c. program/curriculum development

d. classroom teaching (lectures or recitation),
not including prep time

e. supervising/teaching lab courses,
not including prep time

f. advising students/office hours

g. other student contact
(please describe)

average

hrs/wk

8. Do you have any of the following administrative
responsibilities? (Please check all that apply.)

[ ] hiring full-time faculty

[ ] hiring part -time faculty

[ ] choosing texts and curriculum materials for
the entire physics program

[ ] determining course offerings

[ ] other (please describe)

9. Not counting yourself, how many other faculty are
teaching physics courses in your department or division
this term (this campus only)?

a. faculty with full-time appointments

b. faculty with part-time appointments

10. Are you aware of any other faculty in another department
or division on your campus who teach physics this year?

no

[ ] yes (please answer part a)

10a. If yes, how many other faculty?
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11. Which of the following best describes the office space
available to you? (Please choose only one.)

[ I have a private, fully enclosed office.

[ I share office space with another faculty member.

[ ] I do not have any desk or office space on campus.

[ ] Other

12. Which of the following computer resources are available
to you? (Please check all that apply.)

[ ] A computer or terminal in your office on campus

[ ] A computer at home

[ ] Access to the Internet

[ ] Use of e-mail

II. THE COURSES YOU TEACH

13. Do you have access to one or more teaching or lab
assistants to help you with lab set-up, equipment
maintenance, grading, planning, or teaching? (This
person need not work solely for you.)

[ ] yes (please answer part a)

[ ] no

13a. If yes, about how many person hours
a week, on average, just for your needs?

14. For the 1995-96 academic year, how much funding is
available to you (either individually or as your share of
department funds) for purchasing physics curriculum
materials, lab equipment and other teaching supplies?

15. In the table below, please indicate all subject areas in which you are teaching courses THIS term, including the number of
different courses and total number of sections. Also indicate the subject areas in which you taught LAST term.

Subject

Number of
different courses
(preps) you teach

this term
Total number of sections you
teach in this subject this term

Did you teach any courses in this
subject last term?

lecture lab

a. Physics (see note below)* yes no

b. Astronomy yes no

c. Chemistry yes no

d. Physical science yes no

e. Engineering

f. Technology (write in titles below)

1.

yes

yes

no

no

2.
yes no

g. Mathematics yes no

h. Computer science

i. Other science (please specify subjects)

1.

2.

j. Other (please specify subjects)

1.

2.

yes

yes

no

no

yes

yes

no

no

yes no

* Please Include all types of physics courses in your total for line "a". Also include in line "a" technology and physical science
courses in which at least half of the content covered is physics. (You will be asked to provide more detailed descriptions of
physics courses on the next page.) Physical science courses in which less than half of the content covered is physics should be
included in line "d". Technology courses in which less than half of the content covered is physics should be listed under
"technology" in line .r.

2
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16. Please provide the following information for the PHYSICS courses you are teaching THIS term.

Type of Course
Course
number

Total
number of
sections

you teach
this term

Total
number of
students
in your
sections

Total
number of
women in

your
sections

Is this course
part of a

multi-term
sequence?

Textbooks
or materials

used (see code
list below)

lecture lab

a. Intro/first year general physics with
calculus

yes no

b. Intro/first year general physics with
algebra/trig

yes no

c. Advanced (2nd year) physics yes no

d. Conceptual physics yes no

e. Technical/applied physics yes no

f. Physical science*

g. Technology (write in titles below)

1.

2.

h. Other physics (write in titles below)

1.

2.

yes

yes

no

no

yes

yes

no

no

yes no

Total physics sections you teach this term: I
(should agree with line "a" in question 15.)

lecture lab

* Please include only those physical science courses in which at least half of the content covered is physics.

** Please include only those technology courses in which at least half of the content covered is physics.

TEXTBOOK/MATERIALS CODES (for last column of #16 above.)

1. Beiser, Modern Technical Physics

2. Giancoli, Physics for Scientists & Engineers (calculus-based)

3. Giancoli, Physics: Principles with Applications (algebra-based)

4. Halliday et al., Fundamentals of Physics

5. Hewitt, Conceptual Physics

6. Kirkpatrick & Wheeler, Physics: a World View

7. O'Hanion, Physics, Vols 1 & 11

8. Serway, Physics for Scientists & Engineers (calculus-based)

9. Serway & Faughn, College Physics (algebra-based)

10. Tippens, Applied Physics

11. Wilson, College Physics (algebra-based)

12. Wilson, Technical College Physics (technical)

13. Young, University Physics

14. Other text 1

15. Other text 2

16. Other text 3

17. Academic software 1

18. Academic software 2

19. Reading packet assembled from multiple sources

20. Your own materials

'7I
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17. During the past three years, would you say each of the
following has decreased, stayed about the same, or
increased in your department? (Please circle the appro-
priate number.)

de- stayed
creased the same

a. the variety of physics
courses offered

b. the number of sections of
physics offered

c. the number of full-time
faculty who teach physics

d. the number of part-time
faculty who teach physics

e. the number of students
enrolled in physics courses

in-
creased

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

18. Does your department have a program in place to
increase enrollments in physics courses?

[ ] yes (please answer part a)

[ ] no

18a. If yes, please rate the program's effectiveness:

1

not at all
effective

2 3 4 5

very
effective

19. Does your college cooperate with local high schools in a
formal school-to-work transition program for the training
of technicians?

[ ] yes (answer parts a and b)

[ ] no (skip to question 20)

[ ] not sure (skip to question 20)

19a. If yes, give
name(s) of program(s)

19b. If yes, is your department involved in this program?

[ ] yes (answer part c)

[ ] no

[ ] not sure

19c. If you answered 'yes' to part b, please indicate the
nature of your department's involvement.
(Check all that apply)

[ ] offers courses that are part of the program

[ ] helps develop the two-year college curriculum
for the program

[ ] helps develop the high school curriculum for
the program

[ ] other (please describe)

20. Does your physics program have any of the following
transfer or articulation agreements?

a. blanket agreements with colleges yes no
or universities in your state

b. agreements with individual yes no
colleges/universities

c. physics courses open to yes no
students from local high schools

d. courses at local high schools yes no
which transfer to your program

21. Does the physics program receive guidance from an
industry-based curriculum advisory committee?

[ ] yes

[ ] no

[ ] not sure

22. Are any of the courses you teach this term (including
both physics and non-physics) organized in response to
the specific needs of local employers?

[ ] yes (answer part a)

[ ] no

22a. If yes, which courses?

course # course name

1.

2

3.

III. YOUR PHYSICS STUDENTS

Please respond for students in your physics classes this term
only. (If you are not teaching any physics courses this term,
please skip to section IV.)

23. Approximately what percent of the students in your
physics classes this term are:

Non-US citizens

US Citizens:

African American

Asian American

American Indian

Hispanic American

White

Other
(Total should sum to 100%)
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24. Are students required to use any of following equipment in your introductory physics courses? If yes, how adequate is the supply,
and how well-prepared are students to use it when they begin your courses?

required in
intro courses?

supply students' initial preparation
adequate inadequate adequate inadequate

a. graphing calculators yes no [ ] [ ] [ 1 [

b. computers for student use in labs yes no [ ] [ 1 [ ] [ ]

c. computers for student use in the yes no [ ] [ ] [1 [

classroom

25. Does your college operate a science resource or tutorial
center?

[ ] yes (please answer part a)

[ ] no

25a. If yes, which of the following services does it provide
to students? (Please check all that apply.)

[ ] tutoring by full-time staff

[ ] tutoring by part-time staff

[ ] tutoring by students

[ ] computer tutorial or lab software

[ ] video tapes and other media

[ ] other (please describe)

26. Which of the following resources are
available to the physics students in
your department? Of those that are
available, please indicate those in
which are you involved.

Available Are
to you

students? nvolved?

a. honors physics courses yes no yes no

b. chapter of the Society of yes no yes no
Physics Students

c. other science or engineering- yes no yes no
related club or society

d. programs to encourage women yes no yes no
in science and engineering

e. programs to encourage yes no yes no
minorities in science and
engineering

f. other yes no yes no

27. Does your department or division have any arrangements
(including internships and co-ops) to place your students
with specific employers during or after their course of
study?

[ ] yes (please answer part a)

[ ] no

27a. If yes, please describe the arrangements.

IV. YOUR WORK EXPERIENCE

28. At what point did you first decide to teach at the two-year
college level?

[ ] As an undergraduate or earlier

[ ] In graduate school

[ ] During my initial job search

[ After starting out in a different career

29. How many years have
you taught at THIS college? years

30. IN TOTAL, how many years have
you taught at the two-year
college level, including this college? years

31. What is your salary for teaching at this college for this
academic year? (Please include your base salary only.
Do not include supplemental earnings for teaching
overloads, summer school, or other work.)

31a. For the salary you reported above, what is the salary
base?

[ ] 9 or 10 month base

[ 11 or 12 month base

32. Do you consider the position you hold at this college to be
your primary employment?

[ ] yes

[ ] no
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33. Do you currently have another job in addition to teaching at
THIS two-year college?

[ ] no (please go to #34 at right I I )

[ ] yes (please fill out Column I below,
then go to #34 at right I I)

a. Type of employer
(from list A below)

b. Primary work activity
(from list B below)

c. How many years at
this position?

d. Full- or part-time?

Please fill out
Column I below
for the other job

you currently have.

Column I

yrs

FT PT

34. Did you hold other types of professional positions before
becoming a TYC teacher?

[ ] no (go to #35)

[ ] not applicable, still in graduate school (go to #35)

[ ] yes (please fill out Columns II & Ill below)

Please fill out
Column II below
for the first type
of professional

position you held.

Please fill out
Column III below

for the last type of
work you did before
TYC teaching if it

differs from Column II.

Column II Column Ill

_ yrs

FT PT

LIST A
Employer type
a. another 2-year college
b. high school
c. 4-year college or university
d. private industry
e. military
f. civilian government

. g. other

LIST B
Primary work activity
a. teaching
b. education administration
c. research & development
d. engineering
e. management
f. other

yrs

FT PT

35. Do you have summer employment?

[ ] yes, teaching at this college

[ ] yes, but not teaching at this college (answer part a)

[ ] no

35a. If you have summer employment, but not teaching at
this college, please indicate your summer employer
type and activity:

Summer employer type (list A)

Summer work activity (list B)

36. Do you plan to teach at a two-year college until you retire?

[ ] definitely (please skip to question 37)

[ ] probably (please skip to question 37)

[ ] probably not (please answer parts a & b)

36a. If you do not plan to teach at a two-year college until
retirement, please select from list A above the type
of employer and from list B above the work activity
which describes the work you plan to do.

Employer type (list A)

Work activity (list B)

36b. If you do not plan to teach at a two-year college until
retirement, what is the main reason you would
change? (Please check only one reason.)

[ ] better pay

[ ] more opportunity to conduct research

[ ] opportunity to teach courses at a different level

[ ] increased potential for professional growth and
advancement

[ ] I'm tired of teaching; I need a change

[ ] Other (please elaborate)

37. Briefly describe why you decided to teach at a two-year
college:

6

7 4
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V. YOUR EDUCATIONAL BACKGROUND

38. Please indicate ALL college degrees you have earned, the year you earned each, and the academic department and field of
specialization in which you earned each degree. If you had a full double major, list as two separate degrees earned in the same
year.

NOTE: If you are currently pursuing a graduate degree, please check here [ ] and fill out the information
for the appropriate degree level, using the year you expect to earn the degree.

Degree

Bachelor's

2nd Bachelor's

Master's

2nd Master's

PhD

EdD

Other

Year
Earned

19

Department Name Field of Specialization

19

19

19

19

19

19

39. If you do not have a degree in physics, please indicate, to the best of your recollection, the number of undergraduate and
graduate courses and credit hours you have taken in physics.

a. Undergraduate b. Graduate
courses credits courses credits

(if quarter system, check here [ ]) (if quarter system, check here [ ])

VI. PROFESSIONAL ACTIVITIES

40. How often do you interact professionally with colleagues in the
following groups?

a. physics faculty at your two-year college

b. other science-engineering-technology faculty at
your two-year college

c. physics faculty at other two-year colleges

d. other science-engineering-technology faculty at
other two-year colleges

e. physics faculty at four-year colleges or universities

f. other science-engineering-technology faculty at.
four-year colleges or universities

g. high school physics teachers

h. other high school science teachers

rarely or
never

about once a
semester

several times a
semester

weekly or
more often

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4
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41. Please indicate approximately how many times you engaged in each of the following
activities during the LAST TWO YEARS (January 1994 to December 1995).

How many times?
(if none, write '0')

a. attended a professional meeting

b. gave a talk or presided over a session at a professional meeting

c. attended a minicourse or workshop for physics educators

d. conducted a minicourse or workshop for physics educators

e. took an upper division or graduate level physics course

f. had a scientific research article published

g. had an educational research article published

h. had a nonresearch article published

i. reviewed or evaluated a grant proposal or journal article

j. wrote a textbook or a book chapter

k. wrote a grant proposal

I. received a grant

m. other

42. During the last twelve months, have you no--it was yes- -some yes enough

received institutional support in the form of no support available, but support but support

funding or release time for: unavailable I didn't use it not enough for my needs

a. travel to conferences and workshops 1 2 3 4

b. registration for conferences & workshops 1 2 3 4

c. curriculum/program development 1 2 3 4

43. Please indicate how familiar you are with
each of the following physics teaching
resources:

a. ALPS

b. CBL
c. CE/OCS

d. CUPLE

e. IUPP
f. MBL

g. Force Concept Inventory

h. Mechanics Baseline Test

i. Ranking Tasks

never heard

of it

heard of it, but don't use it because

don't not not
like it suitable available

use it
sometimes

use it
regularly

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

44. If there are other teaching resources, not listed above, that you use regularly in your physics classes, please list and briefly
describe them below:
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45. Are you a member of any of the following professional
organizations? (If you are not a member of any profes-
sional organizations, please check here [ ] and go on
to question 46.)

a. Amer. Assn. of

Membership Level
State/

Nat'l Reg'l Local

Physics Teachers (AAPT) [ ] [ ] [

b. Amer. Physical Soc. (APS) [ [] [ ]

c. Amer. Chemical Soc. (ACS)

d. Nat'l Science

[ [ ] [ ]

Teachers Assn. (NSTA) [ ] [ ] [ ]

e. Amer. Mathematical Assn.

f.

of TYCs (AMATYC)

Nat'l Council of Teachers

[ ] [ ] []

g.

of Mathematics (NCTM)

Amer. Soc. of Engineering

[ ] [ ] [ ]

Education (ASEE) [ ] [ [ ]

h. Other [ [ [ 1

46. What methods are used regularly to evaluate your
performance as a two-year college teacher?
(Please check all that apply.)

[ ] Not applicable, my performance is not evaluated on
a regular basis.

[ ] observation of classes by other faculty in your
department or division

[ ] observation of classes by my department
chair/division head

observation of classes by another administrator

written evaluations by students

assessment of my service on department-level
committees

assessment of my service on college-wide
committees

appraisal of my research in education

appraisal of my research in physics or other
scientific field

[ ] other

VII. YOUR VIEWS ABOUT YOUR WORK

47. Please indicate the extent to which you agree or disagree with each
of the following statements about two-year college teaching:

a. I have control over the most important aspects of my job.

b. I would rather be teaching at a four year college or university.

c. I have ample opportunities to share ideas with other faculty.

d. My job is quite secure for the foreseeable future.

e. Part-time faculty are undervalued in my department/division.

f. I prefer physics teaching over physics research.

g. I prefer teaching physics to teaching other subjects.

h. Only people with a graduate degree in physics or the equivalent
graduate hours in physics should be allowed to teach physics at
the two-year college level.

i. Two-year college physics as it is currently taught is too closely
aligned with undergraduate courses at four-year colleges and
universities.

I spend too much time teaching technical skills in my physics
classes.

1

k. Given my level of education and experience, I consider myself
to be underemployed.

I. For the most part, two-year college physics faculty are well
respected by the rest of the academic physics community.

m. If I had it to do over again, I would still choose to go into
two-year college teaching.

[ ]

[ ]

[ ]

[ ]

[ 1

[ ]

strongly
disagree

somewhat
disagree neutral

somewhat
agree

strongly
agree

2 3 4 5

2 3 4 5

2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
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48. To what extent is each of the following a problem for you? serious
problem

minor
problem

not a

problem

a. Lack of support from my department or division administration 1 2 3

b. Lack of support from other faculty in my department or division 1 2 3

c. Lack of resources for doing research 1 3

d. Pressure to conduct and publish research 1 2 3

e. Too many non-teaching responsibilities 1 2 3

f. Inadequate space for lab, or facilities outmoded 1 2 3

g. Insufficient funds for equipment and supplies 1 2 3

h. The amount of time required to prepare labs 1 2 3

i. Teaching load too heavy 1 2 3

j. Classes too large 1 2 3

k. Students' weak math backgrounds 1 2 3

I. Students' lack of interest in physics 1 2 3

m. Other (please describe) 1 2 3

49. What aspects of your work as a two-year college teacher do you find most satisfying?

50. What aspects of your work as a two-year college teacher do you find most dissatisfying?

VIII. PERSONAL DATA

51. Gender: [ ] female

52. Year of birth: 19

[ ] male

53. What is your citizenship status?

[ ] U.S. citizen

[ ] noncitizen, temporary visa (please answer part a)

[ ] noncitizen, permanent visa (please answer part a)

53a. citizen of:
country

54. To which racial or ethnic group do you belong?

[ ] American Indian or Alaskan Native

[ ] Asian or Pacific Islander

[ ] Black, nonhispanic

[ ] Hispanic

[ ] White, nonhispanic

[ ] Other (please specify)

78
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