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Background
This study examines the role of nontraditional educational pathways in preparing women and underrepresented minorities for the information technology (IT) workforce. It was sparked by the finding that the
nation’s number one producer of bachelor’s degrees in information technology and computer science (IT/CS)
was not a major research university, but instead was Strayer University, a for-profit institution with many
campuses in the Washington, DC, metropolitan area. Not only was Strayer the top producer overall, but it also
produced the largest number of women and African American graduates with baccalaureates in IT/CS.

The dominance of an institution that caters to
“nontraditional” students raises many questions:
Does it suggest that these students are the dominant consumers of IT/CS education? If so, what
does this mean for
1) employers,
2) the IT/CS workforce,
3) the women and minorities who choose this
path into the IT workforce, and
4) government investments aimed at ensuring a
strong IT/CS workforce that includes all segments of the population?
Do students who choose the convenience, skillbuilding, and focus of for-profit institutions over
the theory and breadth of traditional academic
education receive the same education? If they are
significantly different, should their degrees be
called the same thing? Should policies be developed to encourage more nontraditional students
to attend traditional colleges and universities? Or
should we direct nontraditional students away
from the traditional education market and into
institutions that are designed to offer what they
seem to want? Are degrees from for-profit and traditional institutions treated similarly by
employers? And, if traditional-age students
increasingly opt for skill-building and convenience
over academic education, how will the financing
of programs at traditional universities that include
research as part of their mission be affected?

The study was conceived at a time (late 1999)
when serious concerns were being raised about the
ability of the nation to meet its workforce needs in
the rapidly growing fields of information technology and computer science. Over subsequent
years, as data gathering and analysis have proceeded, there have been many changes in both the
IT/CS employment and education markets.
Although this means that the policy context for
the study is quite different than it was originally, its
findings are no less important.
The study was comprised of three parts:
1) a survey of the academic year 2000 IT/CS
bachelor’s degree alumni from 16 colleges and
universities in the Washington, DC, metropolitan area regarding their experiences before and
during their pursuit of the bachelor’s degree
and their subsequent employment status;
2) site visits to 20 local colleges and universities
for in-depth interviews with faculty and students about their view of IT/CS education and
employment prospects in IT/CS in the area;
and
3) onsite interviews with local employers and
employees regarding their needs and experiences with students from different types of
educational institutions.
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Data and Methodology

What are “traditional”
and “nontraditional”
pathways into the
IT workforce?

Traditional and nontraditional pathways
What are “traditional” and “nontraditional” pathways into the IT workforce? Defining the difference between the two was an essential starting
point for the study. The definition of nontraditional student status ultimately adopted incorporates factors identified in preliminary research as
well as factors used by the U.S. Department of
Education in a 2002 report on nontraditional students. In this study, nontraditional students are
those who share one or more of the following
characteristics:
• Delayed enrollment (beginning post-secondary education at or after age 21)
• Part-time attendance
• Full-time employment
• Having dependents
• Taking longer than 6 years to complete a
degree

Data collection
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Data were collected by both personal interviews
and a mail survey. The top 25 institutions in the
Washington, DC, metropolitan area (ranging
from Baltimore, MD, to Norfolk, VA) in terms of
their production of IT/CS bachelor’s degrees in
1997 were invited to participate in the study (the
latest year for which data were available at the
time the study was designed). Twenty agreed,
including four major research universities, five historically black colleges and universities (HBCUs),
and two liberal arts colleges that are retooling to
serve the adult education market. Interviews were
conducted among current students and faculty at
all 20 institutions. In all, 72 IT/CS faculty and
139 IT/CS undergraduates were interviewed. In
addition, IT/CS alumni from the class of 2000 at
16 of these institutions were surveyed by mail.
Employer interviews were completed at 74
businesses, nonprofits, educational institutions,
and government agencies in the metropolitan
area. There were 51 IT/CS managers and 115
IT/CS employees interviewed on an individual
basis at these organizations. Instruments used in
the surveys and protocols used in interviews are
included in Appendix A of the full report.

Demographics: students and alumni
One-third of the 138 student respondents had one
or more characteristics that classified them as nontraditional. The proportion of nontraditional students among alumni in the study was slightly
lower—about 30 percent. Among employees
interviewed, nearly 40 percent considered themselves as having been nontraditional students
during the time they attended university or college
in pursuit of their IT/CS degree. However, when
judged in terms of the characteristics used by the
study, a higher percentage—almost 50 percent of
employees interviewed—was seen as nontraditional. Interestingly, whereas the total number of
students interviewed was split nearly evenly among
males and females, among nontraditional students,
almost two-thirds were male. Data were also collected on racial characteristics of the interviewees
and are reported in Chapter 2 of the full report.
A significant proportion of both current IT/CS
students and alumni had attended other institutions before the institution they were attending or
(in the case of alumni) from which they had graduated. The proportion was much higher, however,
among nontraditional students and alumni than
among those who had followed more traditional
paths (73 percent versus 22 percent for students;
69 percent versus 15 percent among alumni).
Among employees, the percentages were higher
for both traditional and nontraditional students.
A total of 96 percent of nontraditional students
and 88 percent of traditional students had previously attended an institution other than the one
from which they graduated. Data on the types
of institutions attended by students, alumni,
and employees are also reported in Chapter 2 of
the full report.

Demographics: employers
Twenty-three one-on-one, open-ended interviews
were conducted with senior managers at firms
employing IT/CS graduates. These included
CEOs and vice presidents, as well as IT directors,
IT senior staff, and human resources personnel.
Twenty-eight interviews were also conducted with
line managers selected for their immediate supervisory responsibilities over IT/CS workers. Neither
of these groups were random samples, but both do
represent broad cross-sections of employers in the
Virginia, Maryland, and Washington, DC, region.

Education and the
Nontraditional Student
How different are traditional and nontraditional
IT/CS students? Why do they choose to study
IT/CS? On what basis do nontraditional students
select the institutions that they attend? How do
they finance their educations? How are they
viewed by faculty members? Our surveys of students, faculty, and alumni suggest that, in many
respects, traditional and nontraditional students
are not as different as one might suppose.
• Nontraditional students at nonprofit colleges
and universities tend to be Caucasian males,
although 42 percent of nontraditional students who indicated a race, in our student
interview set, were African American. This
percentage is not surprising given that five of
the 20 institutions participating in the study
were HBCUs, but it does suggest that
HBCUs may be playing a major role in educating nontraditional students.
• Nontraditional students—especially those in
IT/CS—are more likely than traditional students to have attended more than one institution. They are also likely to continue their
education either by going to graduate school
or taking training courses after they complete
their degree. IT/CS students appear to be
embracing lifelong learning, recognizing the
need to keep current in the fast-moving IT/CS
field.
• Both nontraditional and traditional IT/CS students like math and choose IT/CS because
they are interested in this field. Professors may
not think that students know what they are
getting into when they choose to pursue a
degree in IT/CS, but most students report that
in fact they do. While their primary reason for
going into the field may be interest in IT/CS,
secondary reasons often hinge on employment-related outcomes, such as higher salaries
and opportunities for promotion. In this
regard, there is no difference between traditional and nontraditional students.
• Students, both traditional and nontraditional,
generally choose a college or university on the
basis of location, cost, reputation, and specific
aspects of the programs they offer. Institutions
wishing to attract more nontraditional students will be most successful if they can build

IT/CS students
appear to be
embracing lifelong
learning, recognizing
the need to keep
current in the fastmoving IT/CS field.
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on one or more of these variables and if they
can offer some kind of flexible scheduling of
courses.
Nontraditional students rely on diverse
sources to finance their degrees, including federal financial aid programs, employer reimbursement, and some combination of loans,
savings, and earnings from employment. In
other words, nontraditional students tend to
cobble together financing to pay for college.
Traditional students, on the other hand,
depend mainly on family resources, together
with some loans and scholarships, to finance
their degrees. This means that nontraditional
students are more vulnerable to changes in
financial aid arrangements and are affected
more severely by the loss of purchasing power
that has been brought about by the failure to
provide increases for financial aid programs.
According to both professors and students,
adequate secondary school preparation for an
IT/CS degree should include more math than
most students are exposed to, up to at least the
precalculus level.
Faculty members hold generally positive views
of nontraditional students. They are viewed as
more focused and motivated to get a degree
and lend positive work experience perspectives
to the classroom. These positive views are
strongest with regard to male students. Views
of female students are more mixed, and faculty
have a decidedly negative opinion of underrepresented minorities. These views need to be
addressed decisively before real diversity in the
field might be achieved.
Most IT/CS faculty members report that they
do not engage in recruiting activities, and
some IT/CS programs indicate that they do no
recruiting at all because they have more students than they can accommodate.
To attract a more diverse pool of students,
IT/CS departments need to spread the word
about the breadth of the field and the actual
work that IT/CS professionals do. We saw
little evidence among those enrolled in IT/CS
programs that IT/CS is battling a “nerd”
stereotype that may make it less attractive to
women and minorities.
Students and faculty both seem to understand
the importance of internships or external work

experiences on the future success of IT/CS students. Both nontraditional and traditional students say they would like to have internship
experiences, and dissatisfaction with their
IT/CS program often involves a perceived lack
of opportunity to complete an internship.

Employment Experiences and
the Nontraditional Student
How do the varied employment experiences of
IT workers in the greater Washington, DC, area
relate to their educational experiences? Are there
predictable pathways or do market opportunities
affect nontraditional students in unpredictable
ways?
Overall, we found differences between nontraditionally and traditionally educated students
in how they obtained their jobs and in the
employment choices they made. Such findings can
assist university and government policy-makers, as
well as employers, in developing strategies to
more fully use nontraditionally educated students
in IT positions.
The major highlights from this aspect of our
analysis follow:
• People with a nontraditional education are
more likely to work for organizations that do
not have IT as their primary focus—i.e., government agencies, financial institutions, and
educational institutions.
• Nontraditional students are less likely to know
of or have convenient access to university/
college career services. However, contacts with
career centers may be a primary mechanism
through which larger IT companies (software
services, etc.) hire entry-level employees.
This situation may make it more difficult for
nontraditional students to enter this sector of
the workforce.
• Employees with a nontraditional educational
background express higher levels of satisfaction
overall with their jobs and career prospects
than their traditionally educated counterparts.
One might conclude that nontraditional
students have made well-considered educational choices that satisfied their career goals.
However, it may also indicate that their career
objectives were less ambitious.

People with a nontraditional
education are more likely
to work for organizations
that do not have IT as their
primary focus—i.e., government
agencies, financial institutions,
and educational institutions.
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• Employers who had experience with nontraditionally educated workers were generally
impressed by their maturity, responsibility, and
work ethic and found that they fit well into
their workforce.
• Nontraditional students, though often
working full-time, are interested in internship
experiences. These opportunities, however, are
typically not made available to them.
• All students seem to realize the importance of
internships, but faculty seem less aware of
their value as a path to a better job.

Policies, Recommendations, and
Conclusions

Students are likely
attracted to the
more client-centered
approach of
proprietary schools,
especially because
many of these
students appear to

This study flows from the finding that represented among the leading producers of IT/CS
degrees for women and minorities are a number
of proprietary institutions. Yet the major federal
program investments flow to an entirely different
set of universities and colleges. Because students
in these varying types of institutions have access to
different resources and experiences, it is likely that
they do not have equivalent degree programs. Students are likely attracted to the more client-centered approach of proprietary schools, especially
because many of these students appear to be pursuing degrees while serving full-time in the workforce.
In view of this situation, the data in our study
led us to a number of conclusions and recommendations.

Recommendations on
nontraditional pathways
1. Professional societies, employers, and representatives of institutions should work together to articulate
voluntary program standards, such as the Accreditation Board for Engineering and Technology (ABET)
standards for engineering and those in chemistry
issued by the American Chemical Society.

The availability of such guidance would provide
students with key information about the quality,
structure, and reputation of programs—criteria
that do appear to affect their employment futures.
These standards for programs should offer guidance for both proprietary and other providers to
help them reach some common agreement of
what should be learned and how the resulting
skills can be measured. Such accountability would
satisfy students, accreditors, and employers alike.

2. “Traditional providers,” i.e., those offering full-time
study opportunities, should consider expanding their
client-centered options, including remote-learning
coursework, to attract nontraditional students who
may work full-time and/or do not seek a four-year
degree.

Federal sponsors, especially the National Science
Foundation, the U.S. Department of Education,
and the Department of Labor, should support
expansion of program options described above.

be pursuing degrees
3. Public and private sponsors should reexamine their

while serving full-time

support of 2-year colleges and HBCUs and Hispanic-

in the workforce.

serving institutions. The disproportionate contribution
of these institutional types to the education of
minority and women students and to those seeking
nontraditional

educational

pathways

warrant

increased investment.

Market-sensitive sponsors need to direct their
resources to where the students are who are most
likely to prepare for the jobs in their industries.
Nontraditional students represent a surging pool
too talented and geared to market opportunities
to ignore.
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Who pays?
4. Public and private sponsors should develop a
new collaborative aid program, administered as a
competitive block grant to institutions, to allow U.S.
IT students to study part-time in areas defined as
“national need.” Individual corporations or consortia
of companies could target institutions that are proven
suppliers of talent to their industry.

Nontraditional students challenge us to reconsider
the provision of funding assistance for education
in IT/CS fields. There are at least three reasons for
weighing the cost of such training: advancement,
evolution of existing jobs, and overall expansion
of the talent pool. Each relates to different ways to
pay—student supported, employer supported,
and grantor supported. Students in our study
were seen to require many different forms of support for their education.
If IT/CS is a growth segment of both the
higher education universe and the global
economy, then educators and employers share the
responsibility for the development of talent in this
area. This is especially so if the federal government
and industry deem IT a national need. Arguably,
for the last decade, this has been the case.
The rising overall cost of education and
shrinking contributions by the states to public
higher education has increased pressures on students and their families. Forward-looking governors in states such as New Jersey and North
Carolina effectively tied the fortunes of higher
education institutions to economic development
strategies. Traditional students benefit from such
visionary policies, but the effects on nontraditional students are harder to discern. Rising
tuition without federal student aid relief, notably
the stagnant dollar value of Pell Grants, has forced
more would-be full-time students into part-time
study. Hence, the ranks of nontraditional students
have swelled.

The structure of academic programs
5. The value and need for internships, co-op, and other
workplace experiences is a proven antidote to the
parochialism of many faculty. Invigorating traditional
degree programs by augmenting both the faculty and
the curriculum is essential. Such changes are likely to

yield higher retention of minority and women
students. Combined with financial aid, they are also
likely to convert more part-time students into full-time
enrollees.

Faculty knowledge (or lack of knowledge, in the
case of observations about traditional institutions)
of workplace needs and faculty attitudes about
women and minority students are in dire need of
updating and repair. For too many, stereotypes
abound. Training graduates for a global workplace
is a murky concept. Translating knowledge into
skills is a lofty concept lacking a pedagogy.
It is not clear how the lack of diversity among
IT/CS faculty interacts with expressed negative
attitudes, for example, about minority students.
The small numbers of women and minorities
among advanced-degree recipients decrease their
availability to diversify the pool of faculty in traditional institutions. In 2001, foreign nationals
received almost half of all master’s degrees in computer science, whereas over 50 percent of doctorates were awarded to non-U.S. citizens. Although
the advanced-degree pool was not the focus of this
study, the interplay between faculty composition
and attitudes towards minority students can only
be addressed by interactions within a more diverse
faculty.
A corollary curriculum need is to emphasize the
applicant’s problem-solving IT/CS skills in the
admissions process rather than his or her programming experience alone. Gauging current
knowledge and skills on entry is necessary but not
sufficient. Estimating potential for growth and
versatility, which colleges and universities do
unevenly at best, is also needed.
A corollary student need is the provision of
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Glass ceilings, gender

career guidance to students as well as information
regarding employer perceptions, expectations, and
opportunities. Market surveys on alumni outcomes for a program afford new students a realistic sense of where IT/CS coursework may lead
and how that aligns with one’s career aspirations.

disparities in pay,
promotion, and
separation experi-

Needs of different employers
6. Enforcement of employment discrimination laws
through the Equal Employment Opportunity Commis-

ences of women and
minorities remain
workplace realities.

sion should be strengthened.

The federal government plays a dual role in the IT
workforce. It is a critical employment sector, with
concerns about remaining competitive, as well as
a regulator/accountability agent for other sectors
that employ IT professionals.
Glass ceilings, gender disparities in pay, promotion, and separation experiences of women and
minorities remain workplace realities. How are
they resolved, how long does it take, how are
whistleblowers protected, etc.? In addition, this

study found differences in the treatment by
human resources departments, if not line managers, of students who have reached the workplace
via a nontraditional educational pathway. This,
too, is a form of discrimination totally unrelated
to performance and merit-based work appraisal.
Providing a supportive work environment, of
course, is the principal way of attracting and
retaining talent. Organizations such as Catalyst
and magazines such as DiversityInc rate corporations on workforce climate by surveying women
and minority employees. Similarly, Fortune 500
companies are evaluated on their receptivity to
diversity and the mentoring of their senior executives. Government Executive does such a review
for federal departments and agencies. Nevertheless, discrimination persists. If nontraditional students become a new workplace “caste,” U.S.
higher education will have failed the “supply” test
in response to the demand for a different, technically and culturally competent 21st century
worker.

Conclusion
The current system of preparation of “line” IT/CS professionals appears to be structured to accommodate 18-year-olds who come to colleges or universities directly out of high school. The presumption
seems to be that their attendance is supported by parents, perhaps augmented by student loans.
This picture is narrow and outmoded, especially for women and minorities who pursue IT/CS degrees.
If one imagines that a much larger pool of talent lies beyond the vision embodied within the system
currently in place, it is essential to provide multiple viable pathways for program structure, support of
education, and accommodation to workplace needs.

For more information or to read the full report:
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Chapter 1 • • •

The Role of Nontraditional Educational
Pathways
An Introduction
In late 1999, when the idea for this research project
was first crystallizing, the potential inability of the
U.S. to meet its information technology/computer
science (IT/CS) workforce needs threatened to
become a serious national problem. There were real
gaps between supply and demand that seemed to
be growing rapidly as the IT sector was in full
boom, generated by the promise of quick riches in
Internet-based startup companies. This research
was designed to address the severe and growing
problem of the underrepresentation of women and
many racial/ethnic minorities in the IT workforce
by focusing on nontraditional educational pathways—specifically, earning a bachelor’s degree in
IT/CS—that appeared to be key for many
Americans gaining access to skills and jobs.
Over the subsequent years that we have been
gathering data for this project, much has changed
in both the IT employment market and the IT/CS
education market. This chapter explores the original goals of this study, as well as the changing environment that affected our conduct of the study.
This serves as important background for our findings on nontraditional students in both educational
institutions and the employment market. It also
provides a more complete context in which our
policy recommendations can be grounded.

Background to the Study
This research project was sparked by a surprising
fact. The number one producer of bachelor’s
degrees in IT/CS fields in both 1996 and 1997 (the
latest data available at the time we developed the
concept for this study) was not MIT, the University
of Illinois, Carnegie Mellon, or any other research
university, but Strayer University, a for-profit uni-
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versity with numerous campuses located in the
Washington, DC, metropolitan area. Not only was
Strayer the top producer overall, but it was also the
number one producer of women and African
American graduates with baccalaureates in IT/CS.1
This remarkable finding evoked a host of questions. Given Strayer’s major marketing emphasis
on “nontraditional” students, does their market
dominance suggest that these students are the
dominant consumers of IT/CS education? If so,
what does this mean for 1) area employers, 2) the
IT/CS workforce in the area, 3) the women and
minorities who choose this path into the IT workforce, and 4) government efforts to adequately
invest resources to ensure the future of a strong
U.S. IT/CS workforce that includes all segments of
the population?
While we recognize that nontraditional pathways could include a number of different educational avenues—including associate’s degrees,
certificate programs, and adult education programs—for purposes of this study, only bachelor’s
degree recipients were included. The “traditional”
route to a baccalaureate degree involves entering
college immediately out of high school, attending
full-time for four or five years, and graduating with
a BA or BS at the age of 21–24 years old. The nontraditional pathway or nontraditional student is
defined as beginning higher education later in life
(at or after age 21) and/or taking longer to complete the degree (6+ years). (Further discussion of
nontraditional students appears in Chapter 2.)
This was a three-part study. The first part
involved a survey of the academic year 2000 IT/CS
bachelor’s degree alumni from 16 colleges and universities in the Washington, DC, Virginia, and
Maryland area, to ascertain their experiences before
and while pursuing a bachelor’s degree and their
employment status after receiving the degree (see
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survey instrument in Appendix A). The second part
consisted of site visits to 20 area colleges and universities for in-depth interviews with faculty and
students about their view of IT/CS education and
the employment prospects in IT/CS in the area.
The third part entailed onsite interviews with local
area employers and employees.
We concentrated our research on a specific geographic region—the metropolitan DC (Maryland,
Washington, DC, and Virginia) area. This area was
chosen for its diversity. The region extends from
Appalachia in the west to the rural Eastern Shore of
Maryland and Virginia. In between, it includes the
metropolitan areas of Baltimore, the District of
Columbia, Richmond, and Norfolk, which have all
become increasingly important hubs of high-tech
industry and employment. By concentrating on
one area of the country, we obviously lose generalizability. However, the inclusion of significant
national-level comparative data helps support our
findings, suggesting a certain degree of generalizability.
Of particular note is the variety of higher education institutions in the Maryland, Virginia, and
Washington, DC, area, which encompasses all
types of institutions—from historically black colleges and universities (HBCUs), to large research
universities, to state institutions of various sizes, to
private colleges and universities, to single-sex colleges, and, of course, for-profit institutions. Of the
top 26 producers of IT/CS bachelor’s degrees in
1996 located in the area, 20 agreed to participate in
our study, including four major research universities (University of Maryland–College Park,
University of Virginia, Virginia Tech, and Johns
Hopkins), five HBCUs (Hampton, Howard,
Morgan State, Norfolk State, and the University of
the District of Columbia), and two liberal arts colleges affiliated with religious denominations that
are retooling to take advantage of the adult education market (College of Notre Dame of Maryland
and Columbia Union College) (Table 1.1).
Notably missing from our study, however, is
Strayer University, which declined to participate.
The omission of Strayer University left us with
little knowledge of students who choose Strayer’s
programs and their employment outcomes. We do
have a wealth of data and knowledge, however,
about nontraditional students who chose to attend
traditional academic institutions. Indeed, we found
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TABLE 1.1 Top Producers of Computer Science Bachelor’s Degrees in
the Washington, DC, Virginia, and Maryland Area, 1996, with Rank and
Degrees Awarded in 2001
Academic Institution
(national rank 1996) (national rank 2001)
1.

Number of Bachelor’s Degrees Awarded
1996
2001

Strayer University* (1) (1)

396

840

2. University of Maryland Baltimore County* (2) (4)

257

463

3. University of Maryland College Park** (9) (14)

152

273

4. James Madison University** (25) (10)

117

293

5. George Mason University** (32) (54)

104

153

6. Villa Julie College* (46) (56)

84

148

7. Virginia Commonwealth University** (80) (40)

67

180

8. Virginia Polytechnic Institute and State University** (88) (63) 64

138

9. University of the District of Columbia** (96) (210)

60

56

10. Morgan State University** (130) (143)

49

77

11. Howard University** (189) (138)

40

79

12. Hampton University** (195) (314)

39

37

13. University of Virgina, Main Campus** (204) (165)

37

68

14. Towson State University** (214) (100)

35

101

15. George Washington University** (235) (178)

32

66

16. American University** (258) (429)

28

26

17. Old Dominion University** (275) (351)

27

33

18. Christopher Newport University** (299) (182)

25

65

19. College of William and Mary** (381) (220)

19

55

20. College of Notre Dame of Maryland** (402) (470)

18

24

21. Bowie State University* (417) (630)

17

15

22. Salisbury State University* (447) (208)

16

57

23. Norfolk State University** (474) (323)

15

36

24. Johns Hopkins University** (495) (268)

14

46

25. Gallaudet University* (552) (645)

12

15

26. Columbia Union College** (937) (395)

3

29

*Was asked to participate in the study
**Agreed to participate in the study
Source: CPST; data were derived from the National Science Foundation, WebCASPAR Database, and the
National Center for Education Stastics (NCES).

that, unless institutions specifically target nontraditional students in their programs, this sizable population of students goes largely unnoticed and
underserved by the more traditional programs.
Additionally, the geographic location we chose
encompasses a large number of major types of
employers—including the federal government,
state and local governments, major IT employers,
other major private businesses, service industries,
and many nonprofit institutions. All employers
competed fiercely for IT/CS talent in the late 1990s
and the year 2000. In late 2000, the tech bubble
burst and the subsequent recession dampened this
frenzied competition, leaving employers and
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employees with a less rosy outlook and fewer
opportunities. More recently, however, the
Washington, DC, region’s economy has rebounded
and now is second in the nation for tech job opportunities, according to the Dice Report, a tech jobs
clearinghouse. Job postings in the Washington
region are up 60 percent this year. But, nationally,
unemployment among IT workers exceeds the
overall jobless rate.2 This translates into increased
competition for obtaining jobs for IT workers in
2004. Employers are increasingly cautious in hiring
because of several factors including general economic conditions, enhancing productivity through
cost cutting, the climbing cost of employee benefits, and the economic efficiencies presented
through global sourcing. But competition is a concern not only to employees, but to employers as
well. The Information Technology Association of
America (ITAA) says, “To be successful, IT
workers must make themselves as valuable as possible to hiring companies. They must also make
themselves stewards of their own careers”.3
But the changes in the employment sector
during the course of our research (especially in
2001–2002, when most of our data-gathering took
place) had a major impact on our study. As the area
began to experience unemployment for the first
time in the IT sector and many companies disappeared from the landscape altogether or severely
cut back their workforce, employers were more and
more reluctant to allow our interviewers access to
employees. At the same time, increasing demand
for IT/CS degrees, which seems to have peaked in
2002, made it somewhat difficult for us to negotiate with educational institutions for their participation when they saw no real need to increase their
number of students. This was especially true of the
number one producer, Strayer. In addition, several
new educational institutions targeting nontraditional students entered the scene, including DeVry
University, a reenergized University of Maryland
University College, and the University of Phoenix.
This apparent supply-and-demand disconnect was
exacerbated by the growing trend for companies to
export technology jobs overseas, further depressing
our domestic IT labor market. The market provided fewer incentives for women and minorities to
choose IT/CS, and, indeed (as discussed in the next
section), IT/CS degrees have been awarded largely
to Caucasian males. While the numbers of women
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and minorities pursuing IT/CS degrees has risen in
the last several years, proportionally, they continue
to lag far behind Caucasian and Asian males.

The Changing Educational
Environment
When we began our study, the decade of the 1990s
was closing and there was considerable uncertainty
about what the new century would bring. In the
1990s, the U.S. experienced a rapid infiltration of
information technology into every segment of
society and economy, and demand for workers in
this area expanded beyond anyone’s prediction. At
the same time, the U.S. supply of degreed workers
in information technology was on a decade-long
downward trend. From 1987 to 1997, the number
of bachelor’s degrees awarded in computer science
dropped more than 36 percent (from 39,927 to
25,293). The decline for women was more than 50
percent (from 13,889 to 6,903). While it is possible that many IT/CS workers simply bypassed the
bachelor’s degree and entered the job market, it is
unlikely, given the workforce statistics outlined in
the next section, that many women did so.
The decline in IT/CS bachelor’s degrees led
many prognosticators in the year 2000 to predict a
major shortfall of workers in these fields. Several
studies warned of impending shortages and identified two possible sources of additional IT/CS
workers.4–6 The first source was from outside the
country and involved raising visa quotas for foreign, high-skilled workers, the majority of whom
work in IT/CS occupations. The second source
required the engagement of populations within the
U.S. who had traditionally been underrepresented
in IT/CS, including women, minorities, and people
with disabilities. Initiatives under this second recommendation would include efforts to expand
educational and employment opportunities for
these groups and encourage them to seek an IT/CS
career.
A two-decade analysis of degree production in
computer science shows a pronounced rollercoaster trend (Chart 1.1). From 1981 to 1986, the
total number of bachelor’s degrees increased 177
percent, only to dive precipitously from 1987 to
1997. However, because of the high-tech boom of
the late 1990s, more and more young people
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CHART 1.1. Bachelor’s Degrees Awarded in Computer Science by Sex, 1981–2002
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started to pursue studies in computer science and
related disciplines. Therefore, the number of IT/CS
degrees increased by 60 percent from 1998 to
2001, reaching a record 43,184. Data from the
National Center for Education Statistics indicate
that bachelor’s degrees in IT/CS increased another
14 percent from 2001 to 2002, reaching 49,404.
The number of degrees in IT/CS earned by
women fell much more sharply between 1987 and
1997 than did the number of degrees earned by
men. In 1986, women earned 36 percent of the
total baccalaureates in IT/CS. In 1997, the percentage of women earning IT/CS bachelor’s
degrees stood at only 27 percent. The staggering
increases in the last couple of years, as shown in
Chart 1.1, were mostly dominated by males, for
whom bachelor’s degree production skyrocketed
from 26,914 in 2000 to 35,814 in 2002. The
increase for women was only from 10,474 to
13,590 over the same period.
For underrepresented minorities, the number of
bachelor’s degrees earned increased very slowly, but
the numbers continued to go up even during the
1987–1997 slump. The number of IT/CS degrees
earned by underrepresented minorities ranged
from 1,200 in 1981 to 6,916 in 2001 (Chart 1.2).
During this period, the proportion of the total baccalaureates in computer science earned by under-
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CHART 1.2 Bachelor’s Degrees Awarded in Computer Science by Sex,
Race/Ethnicity, and Citizenship, 1981– 2001
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represented minorities doubled from 8 percent in
1981 to 16 percent in 2001.
There is some evidence from the Taulbee Survey
sponsored by the Computing Research Association
(CRA) that the period of explosive growth in
undergraduate enrollment in computer science
experienced for the last several years is over.
Although this survey only tracks trends at the bachelor’s level at doctoral-granting institutions, CRA
reported that the number of new undergraduate
majors plummeted 23 percent to 17,706 in
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TABLE 1.2 Top Producers of Computer
Science Bachelor’s Degrees, 2001

TABLE 1.3 Top Producers of Physical
Science Bachelor’s Degrees, 2001

Academic
Institution

Academic
Institution

Number of 2001
Bachelor’s Degrees Awarded

Number of 2001
Bachelor’s Degrees Awarded

1. Strayer University

840

1. University of CA–San Diego

133

2. DeVry Institute of Technology (Addison, IL)

477

2. University of CA–Berkeley

126

3. CUNY Bernard Baruch College

465

3. University of Virginia, Main Campus

119

4. University of Maryland Baltimore County

463

4. University of CA–Irvine

118

5. DeVry Institute of Technology (Phoenix, AZ) 440

5. North Carolina State University at Raleigh

117

6. DeVry Institute of Technology (Cty of Industry, CA) 349

6. SUNY Empire State College

113

7. Rutgers the State University of New Jersey

7. Harvard University

104

8. DeVry Institute of Technology (Kansas City, MO) 316

8. University of Minnesota–Twin Cities

99

9. DeVry Institute of Technology (Long Beach, CA)

301

9. University of Washington–Seattle

92

10. James Madison University

393

10. University of North Carolina–Chapel Hill

91

336

Source: CPST; data were derived from the National Science
Foundation, WebCASPAR Database, and NCES.

Source: CPST; data were derived from the National Science
Foundation, WebCASPAR Database, and NCES.

TABLE 1.4 Top Producers of Biological
Science Bachelor’s Degrees, 2001

TABLE 1.5 Top Producers of Engineering
Bachelor’s Degrees, 2001

Academic
Institution

Academic
Institution

Number of 2001
Bachelor’s Degrees Awarded

Number of 2001
Bachelor’s Degrees Awarded

1. University of CA–Davis

873

1. Pennsylvania State University, Main Campus 1,221

2. University of CA–Los Angeles

855

2. Georgia Institute of Technology, Main Campus

1,169

3. University of CA–San Diego

841

3. University of Illinois–Urbana-Champaign

1,088

4. University of CA–Berkeley

764

4. Purdue University, Main Campus

1,079

5. University of Washington–Seattle

591

5. University of Michigan–Ann Arbor

1,036

6. Brigham Young University, Main Campus

515

6. North Carolina State University at Raleigh

982

7. University of CA–Irvine

505

7. Virginia Polytechnic Institute and State University 961

8. University of Texas–Austin

501

8. Texas A&M University, Main Campus

895

9. Rutgers the State University of New Jersey

482

9. University of CA–Berkeley

750

10. University of Wisconsin–Madison

480

10. University of Florida

749

Source: CPST; data were derived from the National Science
Foundation, WebCASPAR Database, and NCES.

2002–2003, from 23,033 the previous year. Total
undergraduate enrollment fell 19 percent in
2002–2003, after an 11 percent increase in
2001–2002. This dramatic decline should affect BS
degree production by 2006.
The Taulbee Survey’s bias toward doctoralgranting institutions may be misleading however.
IT/CS fields have not exhibited the same trends as
other sciences, mathematics, or engineering in
that the biggest baccalaureate producers are not
the doctoral-granting institutions. Of the top producers of baccalaureates in IT/CS fields in the year
2001, Strayer was number one, and five of the
other top 10 were campuses of the DeVry
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Source: CPST; data were derived from the National Science
Foundation, WebCASPAR Database, and NCES.

Institute of Technology, a for-profit institution
similar to Strayer with campuses all over the
country (Table 1.2). In fact, of the top 10 producers of IT/CS degrees in 2001, only Rutgers
stands out as a research university. In comparison,
the top 10 producers of bachelor’s degrees in the
physical sciences are dominated by doctoralgranting institutions, including three campuses of
the University of California System, four flagship
campuses of other state systems, and Harvard
University (Table 1.3).
Similarly, the top 10 producers in the biological
sciences include five University of California
System schools: the flagship universities of
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TABLE 1.6 Top Producers of Business and
Management Bachelor’s Degrees, 2001
Academic
Institution

Number of 2001
Bachelor’s Degrees Awarded

TABLE 1.7 Top Producers of Computer
Science Bachelor’s Degrees for Women,
2001

1. University of Phoenix

7,304

Academic
Institution

2. Texas A&M University, Main Campus

2,491

Number of 2001
Bachelor’s Degrees Awarded

1. Strayer University

347

3. Pennsylvania State University, Main Campus 2,205

2. CUNY Bernard Baruch College

210

4. Arizona State University, Main Campus

1,703

3. University of Maryland Baltimore County

150

5. Michigan State University

1,618

4. DeVry Institute of Techology (Phoenix, AZ)

129

6. CUNY Bernard M. Baruch College

1,608

5. DeVry Institute of Techology (Addison, IL)

126

7. University of Florida

1,595

6. Pace University New York Campus

119

8. University of Central Florida

1,462

7. DeVry Institute of Techology (Decatur, GA)

114

9. University of Georgia

1,344

8. De Paul University

104

10. California State University–Fullerton

1,304

9. Villa Julie College

89

9. University of Texas at Dallas

89

Source: CPST; data were derived from the National Science
Foundation, WebCASPAR Database, and NCES.

Source: CPST; data were derived from the National Science
Foundation, WebCASPAR Database, and NCES.

TABLE 1.8 Top Producers of Computer
Science Bachelor’s Degrees for African
Americans, 2001

TABLE 1.9 Top Producers of Computer
Science Bachelor’s Degrees for Hispanic
Americans, 2001

Academic
Institution

Academic
Institution

Number of 2001
Bachelor’s Degrees Awarded

Number of 2001
Bachelor’s Degrees Awarded

1. Strayer University

298

1. Florida International University

2. DeVry Institute of Techology (Decatur, GA)

171

2. DeVry Institute of Techology (City of Industry, CA) 69

3. CUNY Bernard Baruch College

76

3. CUNY Bernard Baruch College

4. Grambling State University

73

4. DeVry Institute of Techology (Long Beach, CA)

64

5. Morgan State University

72

5. CUNY Herbert Lehman College

58

6. Florida A&M University

65

6. Monroe College

40

7. DeVry Institute of Techology (Irving, TX)

64

7. New Mexico State University, All Campuses 39

8. Howard University

59

8. University of Puerto Rico, Bayamon Tech University 37

9. CUNY Herbert Lehman College

52

9. Barry University

36

10. North Carolina A&T State University

50

10. Strayer University

34

Source: CPST; data were derived from the National Science
Foundation, WebCASPAR Database, and NCES.

Washington, Texas, and Wisconsin; Rutgers; and
Brigham Young (Table 1.4). Finally, for engineering,
the top producers of bachelor’s degrees in 2001
included Pennsylvania State University; Georgia
Institute of Technology; the flagship universities of
Illinois, Michigan, California, and Florida; Virginia
Tech; and Purdue (Table 1.5). The only other field
that has a for-profit institution as the number one
baccalaureate producer is business and management, with the University of Phoenix as the
number one producer, graduating 7,304 bachelor’s
degree recipients in 2001. The University of
Phoenix far outpaces the next leading producer,
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113
69

Source: CPST; data were derived from the National Science
Foundation, WebCASPAR Database, and NCES.

Texas A&M University, which produced 2,491
graduates in 2001 (Table 1.6).
The top producers of bachelor’s degrees in
IT/CS for women in 2001 are listed in Table 1.7.
They include Strayer as number one and three campuses of the DeVry Institute, as well as Villa Julie
College, a private nonprofit college retooling itself
for the adult market. Not one of the top 10 producers of IT/CS bachelor’s degrees for women is a
major research university. For African Americans,
the top 10 producers include various DeVry campuses and Strayer and then are dominated by
HBCUs (Table 1.8). For Hispanics, Strayer drops
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to number 10; two DeVry campuses and various
Hispanic Serving Institutions (HSIs) dominate
(Table 1.9). Across the other sciences, the top producers of bachelor’s degrees for women include
mostly top research universities; for African
Americans, the HBCUs excel, and for Hispanics,
various campuses of the University of Puerto Rico
and other HSIs take the lead.
These data sources suggest that simply monitoring the doctoral-granting institutions is not
enough when looking at the production of IT/CS
bachelor’s degrees. For-profit institutions dominate
the market in IT/CS baccalaureates, implying a different consumer of these degree programs,
including significant numbers of women and
underrepresented groups. What remains unclear,
however, is the comparability of the degree programs across institutions and whether they are all
delivering essentially the same product, just to a
different set of consumers. There is some evidence
that the for-profit institutions are offering more
occupational training than “foundational education.” 7 For obvious reasons, this study did not
directly address the question of comparability.
Rather, we focus on nontraditional students at “traditional” universities, their motivations and experiences, the experiences of the faculty who teach
them, and the employers who hire them.

The Changing Employment Market
The job market also changed dramatically during
the course of our research. In early 2000, a report
from the National Science and Technology
Council4 expressed strong concern that the United
States may not be able to meet its future science
and engineering workforce needs, particularly with
the declining interest of U.S. students in preparing
for opportunities in these fields. The report called
upon the nation to draw on its full talent pool to
maintain its position as a world leader in all areas of
science and technology. In particular, the report
said, attracting those groups who had not traditionally participated in science and engineering—
women and underrepresented minorities—should
become a national priority.
Meanwhile, businesses were continuing to complain about the allegedly insufficient supply of U.S.
talent in information technology and urged higher
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and higher limits on the numbers of specialized
talent that could be brought into this country to fill
positions through a temporary visa program called
the H-1B. Finally in 2000, Congress raised the
number of allowable H-1B visas to 195,000 for
2001–2003, after which the limit would scale back
to 65,000, the original H-1B ceiling.
The “boom” labor market for IT/CS workers
that existed in the late 1990s into early 2000 is
somewhat reminiscent of a similar situation in the
1960s when aerospace/aeronautical engineers were
in high demand. Industry could not find enough,
and there were warnings of doom if special efforts
were not made to interest more U.S. students in
entering the field. Efforts at recruitment were successful, but just about the time these graduates
emerged from higher education institutions as
aerospace/aeronautical engineers, national priorities changed, and their services were no longer in
such demand. Stories abounded about aerospace
engineers working as taxicab drivers.
There is not much concern that a similar kind of
situation would develop in IT/CS because these
specialists are pervasive throughout all segments of
our economy and not concentrated in just one
industry. In sharp contrast to the aeronautical engineering scenario, where most individuals held at
least a bachelor’s degree, only slightly more than
one-fifth of all IT/CS workers in the U.S. had a college degree in the 1990s.8 Of those who did have a
bachelor’s degree, many were in fields other than
IT/CS and even outside of science and engineering.
At the same time, the number of IT/CS bachelor’s
degrees awarded soared dramatically.
Even today, it is difficult to determine whether
there were insufficient supplies of IT workers to
fulfill the demand. In 1999, the IT Workforce Data
Project was funded by the Alfred P. Sloan
Foundation to identify and disseminate trustworthy statistics on IT workers in the United
States. During the project, the principal investigators, Richard Ellis and Lindsay Lowell, issued four
reports in the following areas: 1) what occupations
comprise the IT workforce, 2) the production of
U.S. degrees in IT disciplines, 3) foreign-origin
persons in the U.S. IT workforce, and 4) assessing
the demand for IT workers.9
Overall, the researchers concluded that there
were no signs of an inadequate supply of IT
workers. To the contrary, there were rising numbers
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CHART 1.3 Employment in Core IT Professions, 1982– 2002 (numbers in thousands)
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Source: CPST; data are derived from annual estimates from the U.S. Bureau of Labor Statistics, based on data from the Current Population Surveys.

of experienced unemployed workers, compensation
for IT workers continued to be flat, and enrollments in computer science started to increase. All
of these factors suggested that demand on the available supply had started to ease. In addition, there
was increasing use of foreign talent—both in the
U.S. and in offshore job shops.
There were still some difficulties in the IT job
market, however, for both employers and job candidates. Ellis and Lowell found that while there
was no general national shortage of workers, many
employers still could not find the people they
sought, and some individuals with IT training and
experience had difficulty finding work. These
researchers suggest that there were signs of a strong
preference for recent graduates in the IT job
market. Employers seemed to prefer young
workers who were trained in the current technology, probably more likely than others to be
willing to work the long hours and give the total
commitment that some IT employers demanded,
and cost less. So some of the older workers, who
were more experienced but probably not up-todate on all the current technology, were finding it
difficult to land jobs.
In 2003, following the above IT Workforce
Data Project, but now under the sponsorship of the
Commission on Professionals in Science and
Technology, Richard Ellis updated The Outlook in
2003 for Information Technology Workers in the USA.9
He reported that the number of U.S. jobs in core
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CHART 1.4 Recent Unemployment Rates for Core IT Professionals
(computer scientists, systems analysts, software engineers, and programmers; annual data for 1997–2002;
preliminary 2003 trends from data for the first two quarters)
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IT occupations (which include computer scientists,
systems analysts, software engineers, and programmers) more than tripled from 719,000 in 1983 to
2,498,090 at the sector’s peak in 2000 (Chart 1.3).
This was a unique situation, because no other
broad area of employment in the United States
experienced such growth. But in 2001–2002,
about 150,000 jobs in these core occupations were
lost, almost two-thirds of them in programming.
As Ellis points out, “the occupational title of ‘pro-
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CHART 1.5 Employment of Computer Systems Analysts and Scientists by Sex, 1983–2002
(numbers in thousands)
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grammer’ has become ambiguous, encompassing
both relatively low-level coders whose work may
easily be shipped overseas, and relatively high-level
developers of new systems, who have suffered in
the collapse of high-tech investment markets. Such
conditions help explain why programming has
been especially vulnerable to losses of jobs” during
2001 and 2002.
Unemployment of IT workers in the core occupations began to rise in 1997, well before the peak
years of the technology bubble, rising from 1.2 to
1.9 percent between 1997 and 1999. Whereas
unemployment remained at just under 2 percent
during 2000, it jumped to 3.6 percent in 2002 and
an average of 5.9 percent for the first two quarters
of 2003 (Chart 1.4).
At the same time, the number of foreign-born
individuals in the core IT occupations doubled
from about one-tenth of the labor force in 1994 to
over one-fifth of it in 2001. Much of this increase
was facilitated by legislation that expanded the
number of allowable admissions of persons with
H-1B visas. The number of immigrants in IT occupations did not drop as much between 2001 and
2002 as did the number of U.S. citizens in the IT
workforce; thus, the immigrant share of IT jobs
continued to increase during the recent economic
slowdown. Ellis also pointed out that immigrants
in the IT workforce are both younger and better
educated than their native counterparts. In 2002,
53.3 percent of immigrants with core IT jobs were
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under the age of 35, compared to just 41 percent of
natives, and 41.1 percent of immigrants had graduate degrees, compared to just 16.2 percent of
American IT workers. Despite their age and
advanced educations, however, immigrants still
were more likely to be unemployed than their U.S.
citizen counterparts.
Exacerbating this reliance on foreign workers in
our IT/CS workforce is the dominance of
Caucasian males in the science and technology
workforce as a whole. U.S. Census data show that
the segment of the population we rely on most for
our IT workforce is Caucasian males. Whereas
Caucasian males make up 35 percent of our overall
population, they constitute 63 percent of the science and technology workforce. Even more problematic, this population is aging and declining in
number compared to other segments of the population.
Whereas our IT workforce specifically may not
be quite as old as the rest of the science and technology workforce, it is still predominately male. As
Chart 1.5 shows, although the numbers of those
employed in computer systems analysis and computer science occupations have increased dramatically over the last 20 years, women have not kept
pace with men in the field. Even more troubling,
the evidence appears to show that the number of
women in the field peaked in 2000, declining in
2001 and 2002. The decline for men, however, did
not begin until mid-2001, indicating that women
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CHART 1.6 Employment of African American and Hispanic Computer Systems Analysts and
Scientists, 1994–2002 (numbers in thousands)
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were hit earlier and harder by the tech bubble burst
and subsequent unemployment.
African Americans and Hispanic Americans continued throughout this period to be a small,
although growing, segment of the IT/CS workforce. Chart 1.6 shows this increase, although the
growth in IT/CS employment among these groups
is not nearly as dramatic as among the entire IT/CS
workforce. African Americans show a pronounced
decline in employment as computer systems analysts and computer scientists of nearly 17 percent
between 2001 and 2002. While it is unclear if all of
those people were simply left unemployed, clearly
it is a larger exodus than among the general population of computer scientists. Hispanic Americans,
on the other hand, while a smaller portion of the
computer systems analyst and computer science
workforce, actually gained in the field during the
2001 and 2002 slump.
Other organizations echoed some of Ellis’ findings. For example, ITAA in a 2002 study reported
that U.S. companies shed over 500,000 IT workers
during 2001, but that demand during 2002 would
increase substantially. ITAA, at that point, believed
the IT workforce would bounce back, and it has
somewhat, but not as much as predicted.
ITAA also warned that the future success of the
U.S. IT industry will depend on the availability of
a deep pool of talented IT workers, noting that
U.S. IT workers are now and must continue to be
the best in the world. ITAA noted that “best” and
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“cheapest” are not “synonymous concepts, nor
should they be.” Whereas the low cost of labor is
driving some companies to send IT services offshore, there is some question about whether this
approach is likely to produce sustainable economies
and the overall “best value” for the customer.
Companies make workforce decisions based on
numerous considerations, including labor cost.

The Changing Policy Context
The growing numbers of nontraditional students,
the dominance of for-profit institutions in bachelor’s degree production in IT/CS, the cyclical patterns of IT/CS baccalaureates, and the fluctuating
job market have real implications for policymakers.
Policymakers make decisions about where to invest
our nation’s tax dollars to best serve our national
needs. Such needs, and responses to them, cannot
favor all individuals equally. Several policy initiatives are currently being debated that would affect
higher education institutions, including for-profit
institutions and our scientific and technical workforce.
The annual The Chronicle of Higher Education
survey on public attitudes about higher education
shows an American public with a strong and
abiding trust in academic institutions.10 Ninetythree percent of the survey respondents in 2004
agreed or strongly agreed with the statement,
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“Colleges and universities are among the most
valuable resources to the U.S.” Four-year private
colleges and universities ranked second highest in
the public’s level of confidence in various U.S.
institutions (48 percent said they had a great deal of
confidence in these institutions) behind the U.S.
military (with 68 percent indicating a great deal of
confidence), but ahead of churches and religious
organizations (44 percent) and the executive
branch of the U.S. government (28 percent). Fouryear public state-supported colleges and universities had 40 percent of respondents indicating a
great deal of confidence in them, slightly behind
community colleges with 41 percent. In general,
the Americans who answered the Chronicle survey
felt that the general quality of education is better at
private nonprofit universities.
While 52 percent of the American public thinks
that a four-year college degree is essential for success in society, nearly 47 percent indicated that they
thought it more difficult to gain admission to a
four-year college or university today than it was 10
years ago. In addition, 88 percent believed that college students were incurring too much debt, 65
percent thought Congress should appropriate more
money for student grants, and 74 percent indicated
that the amount of money available to students in
the form of loans should be increased. Nearly 70
percent believed that colleges and universities could
reduce their costs without compromising the
quality of education they provide.
With the reauthorization of the Higher
Education Act being debated in Congress, lawmakers are considering many of these public ideas
and concerns. Issues that especially affect nontraditional students, however, were not addressed in the
Chronicle survey. The survey does not ask about forprofit institutions, public confidence in them, or
the quality of education they provide, although 88
percent of respondents agreed or strongly agreed
with the statement that colleges and universities
should “provide education to adults so they qualify
for better jobs.” For-profit institutions and nontraditional students make up a growing segment of
the educational market, especially in the critical
field of IT/CS. How are the policy debates
addressing the specific issues of for-profit institutions and nontraditional students?
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For-profit institutions versus traditional
colleges and universities
The New York Times reports that nearly one in
twelve college students attends a for-profit institution and that enrollments in for-profits are growing
at three times the rate of nonprofit colleges and
universities.11 These numbers, obtained from
Eduventures, an education market research company, include all Title IV–eligible for-profit postsecondary institutions ranging from less than two-year
certificate and diploma-granting vocational schools
to degree-granting four-year and doctoral institutions. Eduventures estimates there are 1.5 million
students in these institutions, but only about 17 percent, or 255,000, of these are in four-year bachelor’s
degree–granting institutions. The National Center
for Education Statistics at the U.S. Department of
Education reports 2001 enrollment data at fouryear for-profit institutions at about 3.3 percent of
total enrollments, or about one in every 30 college
students. Either way, there is no denying that forprofits are a growing provider of college education.
But are for-profit colleges and universities offering
the same education as their more traditional private
and public counterparts? Do nontraditional students seek the same from their education as their
traditional counterparts?
Educational equivalency has always been hard to
determine among institutions, and accreditation is
not necessarily a good measure. While accreditation
is voluntary, the vast majority of colleges and universities, including for-profits, are accredited,
mostly because their students cannot qualify for federally funded student aid without accreditation.
Strayer is accredited by the Middle States
Commission on Higher Education, the same
accreditation agency for all schools in Maryland and
the District of Columbia participating in our study.
Strayer is not accredited by the Accreditation Board
for Engineering and Technology, Inc. (ABET),
which grants accreditation to specific computer science and IT programs. Not all departments of computer science or information technology at the
various colleges and universities where we conducted our study, however, are ABET accredited
(including Johns Hopkins, the University of
Virginia, and the University of Maryland).
Accreditation itself is a slippery concept, and
Congress is debating new measures that would
open accreditation agencies to greater scrutiny.12
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One indication that for-profit and nonprofit colleges and universities are different may be the language used to describe their activities. Analyses of
traditional institutions discuss tuition and endowments, academic reputation, educational programs
that offer general as well as specific knowledge, and
competition for admission to a limited number of
available seats. Analyses of for-profit institutions,
on the other hand, emphasize rates of revenue
growth, stock prices, expanding operating margins,
and growing enrollments rather than selective
admissions. The focus is on attracting more students to programs while minimizing the costs of
the actual educational experience. And for-profit
institutions have recorded phenomenal gains in
enrollments, especially in online ventures that have
little overhead costs, thus maximizing profits.13
As noted earlier, many claim that for-profit institutions provide more technical training than broadbased education. Most hire professors on a
course-by-course adjunct basis, usually providing
no office space and issuing curriculum guidelines
and textbooks that instructors must follow. Very
few for-profit universities offer tenure or the kind
of freedom to design courses that faculty on traditional campuses take for granted. For-profits focus
primarily on growing enrollments, and they do this
through highly visible advertising, unlike traditional institutions that focus on college fairs and
name recognition. They concentrate on growth in
revenues, with the academic experience a secondary
consideration, and they seem to forgo altogether
the academic mission to produce research that creates new knowledge. In short, it is as if for-profit
colleges and universities and traditional colleges
and universities inhabit different universes.
Many of these differences can be explained by
the fact that for-profits and nonprofits may be tapping into very different markets. The New York
Times describes what nontraditional students want
as quick-and-to-the-point coursework, customer
service, small classes, convenience, and an education that leads to employment. What they don’t
care about are “fancy campuses, dormitories, athletic complexes, tenured faculty, and the pond that
shows up in every brochure.” In other words, they
don’t crave those things that increase the costs at
traditional institutions or that they regard as unnecessary for their academic experience. Indeed, more
and more nontraditional students are willing to
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forgo the campus altogether and opt for an education done completely online. Online education is a
major part of the growth in for-profit education
enrollments, expanding beyond even the expectations of education market analysts. In 2003, for
example, the University of Phoenix’s online division posted a revenue growth of 61 percent, which
was down from 2002’s 70 percent and 2001’s 81
percent growth rates, but is still substantial.13
While traditional colleges and universities have
tried to tap into the lucrative and growing nontraditional market, they have not always had success.
In the late 1990s and early 2000, many major universities, notably New York and Columbia
Universities, attempted to build for-profit online
subsidiaries, only to have them fail utterly. Some
succeeded, such as the University of Maryland
University College, which built upon an existing
distance learning program. But even those successful online programs at traditional universities
are often seen as second-rate or inferior education
by those teaching in the more traditional programs
at the same universities. At the root of this seems to
be a clash of cultures between traditional programs
that emphasize a broad education based in part on
theory and the production of knowledge and nontraditional programs that focus on skills, employability, and maximizing profits.
Since the failure of many of their online ventures, most traditional colleges and universities
have relinquished the nontraditional student
market to the for-profits and to some state and private schools that have built programs specifically
for nontraditional students. As one faculty member
at an elite state university told us, “That’s not our
mission [to teach nontraditional students].” In
addition, movements by many state governments
and the federal government to hold universities
more accountable for outcomes, including tracking
graduation rates and time-to-degree statistics, have
forced many colleges and universities that educate
many nontraditional students to abandon their
night classes and focus on traditional student populations who will graduate in four to five years.
Skill-building has usually been considered the
purview of community colleges, and, traditionally,
adult education has centered on these institutions.
But nontraditional students are finding more and
more competition for increasingly limited community college slots from traditional students.
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Traditional-age students have begun to use community colleges as cheaper alternatives for the first
two years of their education before transferring to
a four-year institution or are forgoing four-year
institutions altogether for community college
degrees. Throughout the 1990s, the median age of
community college students dropped from 26.5 in
1991 to 23.5 in 1999. As competition for admission to traditional institutions increases and
finances become increasingly tight at state universities, more traditional-age students are likely to
pursue studies at community colleges.14 But traditional-age students are also feeling the pinch of
budget cuts that have left fewer and fewer available
seats in community college classes.
Nontraditional students may soon find their
classes filled with more traditional-age students at
for-profit institutions as well. In the drive to keep
enrollments growing and revenue streams
increasing, for-profits are searching for new markets and eyeing the traditional-age college student.15 To keep costs down, for-profits are also
beginning to increase their class sizes and
encourage students to take more of their classes
online.
But if increasing numbers of students—both traditional and nontraditional—choose convenience,
skill-building, and fast programs over theory,
broad-based, academic education, are their degrees
the same? If they are significantly different, should
they be called the same thing? Is everyone awarded
a “bachelor’s degree” regardless of the emphasis of
their educational institution? Should we encourage
more nontraditional students to attend traditional
colleges and universities? Or should we direct nontraditional students away from the traditional education market, where available slots are dwindling,
and funnel them into institutions that are designed
to offer what they seem to want? Are the degrees
treated the same by employers? Finally, if traditional-age students increasingly opt for skillbuilding and convenience over the traditional
university experience, will the financing of programs at traditional universities that include as part
of their mission the creation of new knowledge
through research be affected?
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Reauthorization of the
Higher Education Act
The major debates surrounding the reauthorization
of the Higher Education Act (HEA) involve access,
aid, and accountability. Current proposals dealing
with all three of these issues have major implications for nontraditional students attending both
nonprofit and for-profit institutions.
The access issue within the HEA has been dominated by concerns about rising tuition costs,
though the subject of who is admitted to some of
the nation’s most elite private and public universities has also come under some scrutiny. In the past
several years, tuition at many state and private universities, and even some community colleges, has
risen at what are perceived by some to be alarming
rates. In some instances, tuition increases have even
occurred mid–school year, prompting many students and their families to cry foul. The outcry is
especially great when state-funded institutions raise
tuition in response to dramatically falling state contributions.
Congress has threatened repeatedly to try to
limit allowable tuition increases, or at least to monitor them and place colleges and universities that
raise tuition above a certain percentage of the inflation rate on a government watch list. So far, those
proposals have met stiff resistance, and lawmakers
have been forced to back down from the most controversial measures, threatening colleges and universities that have considerably raised their tuition
rates with ineligibility for certain federal student aid
programs.
Interestingly, for-profit institutions are not
cheap. Their tuition rates are generally more expensive than what state universities charge in-state students, although they are a bargain compared to
private colleges and universities. However, there
has never been a public or political outcry when
for-profit universities increase their tuition rates.
The raising of tuition rates seems not to be an issue
at all for for-profit institutions whose mission is to
create and protect shareholder profits. Yet, forprofits make the lion’s share of their revenue from
federally financed student aid payments. The
Chronicle of Higher Education reports that the
Apollo Group, which owns the University of
Phoenix, the nation’s largest for-profit higher education provider, received 62 percent of its annual
revenues from Pell Grants and federally subsidized
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student loans in 2003. Strayer University collected
55 percent of its revenue from federal sources, the
same as DeVry. The highest reported percentage of
revenue from federal sources, 82 percent, went to
Corinthian Colleges.16
There are several provisions in the HEA reauthorization that would affect for-profit institutions.
Republicans would like to see eliminated the 90/10
rule that restricts for-profits from receiving more
than 90 percent of their revenue from federal
sources, requiring them to generate at least 10 percent of their income from other sources.
Democrats claim that the 90/10 rule is fair and
reduces the prospect that fly-by-night institutions
or other for-profits would fraudulently use federal
student aid to pad shareholders’ returns. In addition, the reauthorization would also (re)define
institutions of higher education. Republicans
would like that definition to include for-profits,
whereas Democrats want to continue excluding
them. Inclusion in the government definition
would allow for-profits to compete for federal
monies in departments outside of the Education
Department, including Agriculture, Homeland
Security, and Health and Human Services, possibly
diverting more money from traditional colleges
and universities.17
The access issue is intimately tied to financial aid
and is probably the most contentious of all the
issues covered by HEA. Indeed, The Chronicle of
Higher Education reports that the reauthorization
of the Act has been tabled altogether this year
(2004) because the debates over student loan provisions have become “too partisan.” 18
The federal government gives three types of student financial aid—grants that do not have to be
repaid, loans, and campus-based student aid. The
largest federal grant program is the Pell Grant,
which currently is appropriated to award up to
$4,050 per year to students who qualify based on
need, although it is authorized to award up to
$5,800. Plagued by chronic underfunding, the Pell
Grant is largely recognized as inadequate to meet
the needs of the low-income students it is meant to
serve. One provision under debate limits the Pell
Grant awards to students attending the lowest-cost
colleges, rendering them ineligible to receive the
maximum amount.
The most controversial student loan issues
involve loan consolidation and variable interest
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rates for loan recipients after graduation. More
salient for nontraditional and low-income students
are proposals to increase student loan limits, which
were set more than a decade ago and are now perceived as inadequate for needy students. However,
critics charge that raising loan limits would
encourage colleges and universities to increase
tuition even more, forcing students into greater
debt.
Campus-based student aid programs include
College Work-Study, the Perkins Loan program,
and Supplemental Educational Opportunity
Grants. They are allocated to colleges and universities based on a guaranteed minimum amount set in
the 1970s. This formula helps large state and private universities, for whom the guaranteed minimum was originally set, and hinders community
colleges and for-profit institutions. Proposals for
changing this minimum formula are based on arguments that community colleges and for-profit institutions enroll more needy students and therefore
should receive more campus-based aid resources.
Large state and private universities counter that
campus-based aid is distributed to the neediest students on their campuses and that, without that aid,
these students would be forced to borrow more or
attend less expensive and/or prestigious universities.
The most potentially damaging issue for nontraditional students currently being addressed in the
HEA reauthorization, however, is accountability.
Similar to the No Child Left Behind Act that sets
up accountability standards for K-12 education,
many in Congress would like to devise standards
that would hold colleges and universities accountable for student outcomes. The most talked-about
measure of accountability for these institutions is
graduation rates—the portion of students entering
an institution who actually graduate with a degree.
While this may sound like a simple calculation,
graduation rates are in fact much more complicated
than they appear. Student populations are highly
mobile. Students may begin at one college and
transfer to another, and maybe graduate from a
third institution altogether. An analysis by Clifford
Adelman shows that one in five college students
graduates from a college or university other than
the one where they had first enrolled.19 Our data
show that nontraditional students are especially
likely to attend several institutions over their edu-
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H-1B visas

cational lifespan. Some populations also drop in
and out of the higher education system for reasons
completely unrelated to the academic institution—
family needs, financial difficulties, employment
opportunities, geographic relocation, etc.
Also being discussed is the use of time-to-degree
as an accountability measure. For obvious reasons,
this measure is problematic for universities that
serve nontraditional students. The bottom line is
that many of the provisions for holding colleges
and universities accountable for outcomes rely on
choices that students make rather than on practices
and quality measures that educational institutions
can control. Moreover, such measures may force
institutions to change their programs to accommodate more traditional-age students at the expense of
nontraditional students.

Although there are some industry proponents
urging new increases in the H-1B visa cap from its
current 65,000, not much movement toward that
objective has occurred. Phil Bond, undersecretary
for technology at the U.S. Department of
Commerce, said in early June 2004 that H-1B supporters will need to make a strong case for an
increase, particularly in light of the record levels of
unemployment that engineers and some core IT
professionals are facing. For example, the jobless
rate for computer scientists and systems analysts in
the U.S. reached 6.7 percent in the first quarter of
2004.20
Fiscal year 2004’s cap of 65,000 H-1B visas was
reached in February and companies began submitting applications for fiscal year 2005. The cap of
65,000 for fiscal year 2005 was met on October 1,
2004, in just one day.21 A number of high-tech
companies urged the 2005 passage of a bill introduced by congressman Lamar Smith (R-Texas) that
increased the cap by 20,000 visas by exempting
U.S. university graduates with a master’s degree or
higher from the limits.20,22
The United States Government Accountability
Office (GAO) found that the number of approved
H-1B visas decreased by more than 50 percent in
one year, from 163,000 in fiscal year 2001 to
79,100 in fiscal year 2002. In 2000, 65 percent of

Workforce Policy and Issues
The policy issues dealing with the IT/CS workforce
largely affect whether students will find work once
they finish their education. But they also have
implications for those who might be contemplating
a four-year degree. Three broad areas currently
under debate are of relevance to our study: H-1B
visas, offshoring, and the science and engineering
workforce debates.

CHART 1.7 Top Occupations H-1B Beneficiaries Were Approved to Fill, 2000 and 2002
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H-1B beneficiaries were approved to fill IT-related
positions, but in 2002, the percentage approved to
fill IT-related positions fell to 40 percent. The drop
was most evident in systems analysis and programming, which accounted for 54 percent of all
H-1B visas in 2000, but only 31 percent in 2002
(Chart 1.7).
The GAO reports that there is a real need to
improve the tracking of foreign workers in the U.S.
to determine what effect the H-1B visa program
has on the U.S. workforce. Not much information
is available on H-1B workers, e.g., entries, departures, and changes in visa status. The Department
of Homeland Security (DHS) does not know how
many H-1B workers are currently in the U.S. and
has no idea how many H-1B workers have become
permanent residents or have remained in the U.S.
on other types of visas. What information the GAO
does have comes from the former Immigration and
Naturalization Service and from site visits and telephone interviews with 36 H-1B employers in six
states.23
But should we continue to rely on temporary
guest worker programs to meet employer needs for
skilled professionals in high-demand industries? Or
should we take the longer view of our science, technology, engineering, and mathematics (STEM)
workforce challenge and expand our own talent
base, since these short-time fixes have been disrupted by unexpected domestic and foreign events,
such as the September 11th tragedy? Overreliance
on temporary guest worker programs in technology-critical industries can jeopardize America’s
further economic growth and national security and
may make STEM careers less attractive to U.S. students, including underrepresented women and
minorities.

Offshoring and its effects on
IT employment
Another recent lightening-rod issue in the U.S. is
offshoring, or the transfer of jobs previously done
in the U.S. to overseas locations. In the past year,
this has become a growing and highly visible workforce trend, particularly in fields such as information technology, reported often in the media and
talked about in IT circles. Outsourcing, says Ron
Hira, an assistant professor at Rochester Institute
of Technology, is the classic “make or buy” decision. Do you decide to make it yourself internally,
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or do you decide to buy it from a supplier? When
outsourcing takes place with a supplier outside the
country, it is referred to as “offshoring.” There are
two different kinds of offshoring. Businesses may
outsource certain services to suppliers in other
countries who then are contracted to do the labor.
Similarly, multinational corporations might offshore work by setting up facilities in other countries and then importing the products. Either way,
businesses and corporations do this to save money
on production costs.24
So how widespread is this? A widely cited report
by Forrester Research predicted that 3.3 million
white-collar jobs, worth $136 billion in U.S.
wages, would be shifted out of the U.S. by the end
of 2015.25 This forecast included 473,000 IT positions over and above those already lost to earlier
movements of this kind. In May 2004, Forrester
Research updated their forecast, saying that the
movement of U.S. services jobs offshore will accelerate a bit faster than originally projected, from 3.3
to 3.4 million U.S. services jobs being offshored by
2015, with the increase due in part to updates in
the base-level numbers for 2002 made by the U.S.
Bureau of Labor Statistics.26
However, Forrester’s estimates have been
dwarfed by estimates by Gartner, Inc., a
Connecticut consulting firm that reported that 10
percent of all U.S. professional jobs in IT services
firms would be transferred overseas by the end of
2004, along with 5 percent of the IT positions in
other types of organizations.27 Gartner said that offshore outsourcing had become the fastest growing
IT industry segment.
Whether offshore outsourcing will help or
hinder the U.S. economy depends on who is
talking. According to a report by the AeA (formerly called the American Electronics
Association),28 some people may be hurt by the
trend, but offshore outsourcing is exaggerated as
the primary cause of lost jobs in the U.S. AeA puts
the blame for lost jobs on the decline in the world’s
economy, the end of the high-tech bubble, and dramatically improving productivity rates. AeA concludes its report with several recommendations,
including conducting a national summit on the
training, retraining, and education of workers;
increasing federally sponsored basic research in the
physical sciences; giving green cards to all foreign
nationals who receive master’s degrees and PhDs
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from U.S. universities; and opposing protectionist
legislation intended to prohibit or reduce offshore
outsourcing.
Another report released in March 2004 by the
Information Technology Association of America
(ITAA-USA) agreed with many of the points raised
in the AeA report. The ITAA study said that worldwide outsourcing of computer software and services increases the number of U.S. jobs, improves
real wages for American workers, and pushes the
U.S. economy to perform at a higher level, among
many other economic benefits.29
ITAA reported that worldwide outsourcing of
IT services and software generated an additional
90,000 U.S. jobs in 2003; by 2008, net new jobs
created will total 317,000. In the software and services area, the economy will create 516,000 jobs
over the next five years in an environment with
global outsourcing, but only 490,000 jobs without
it. Of these 516,000 new jobs, 272,000 will go offshore and 244,000 will remain onshore. The ITAA
study, similar to the AeA report, concludes that
raising barriers to worldwide outsourcing would
adversely affect U.S. workers and U.S. firms by
slowing the U.S. economy and actually reducing
the number of new jobs available to American
workers.
But not everyone agrees with the conclusions of
the AeA and ITAA reports. John Steadman, president of the Institute of Electrical and Electronics
Engineers–USA (IEEE-USA), points out that both
the AeA and the ITAA reports are the products of
organizations that speak for the IT industry not the
IT worker. Both reports assume that the savings
from offshore outsourcing will be used to create
new jobs in the U.S., when it’s “not absolutely clear
that will happen,” Steadman says. Companies can
“invest overseas and the new jobs get created elsewhere and not help U.S. workers.” 30
Lee Price, research director of the Washingtonbased Economic Policy Institute, adds, “When
overseas manufacturing led to the loss of textile
jobs, there was a shift in the U.S. to more productive, higher-paying jobs.” But “the opposite is happening [with] computer software offshoring,” he
said. “This trend to offshore productive jobs in the
U.S. economy is making us less productive and not
stimulating the economy,” said Price. “We are
giving up some of the most productive jobs in our
economy.” 30
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In a new report, summarized by Paul Blustein in
the July 2, 2004, issue of The Washington Post,31 the
Boston Consulting Group (BCG), which counts
among its clients many of the biggest corporations
in the U.S., is exhorting U.S. companies to speed
up “offshoring” operations to China and India,
including high-powered functions such as research
and development. The report warns American
firms that they risk extinction if they hesitate in
shifting facilities to countries with lower costs. That
is partly because the potential savings are so vast,
but the report also cites a view among U.S. executives that the quality of American workers is deteriorating. “The largest competitive advantage will lie
with those companies that move soonest,” the
BCG report states. “Companies that wait will be
caught in a vicious cycle of uncompetitive costs,
lost business, underutilized capacity, and the irreversible destruction of value.”
The report, released in May 2004, has gone
almost unnoticed amid generally upbeat news, as
strong economic growth has begun fueling an
increase in jobs, diminishing public debate about
offshoring. However, economists who contend
that offshoring benefits the U.S. economy in the
long run voiced dismay over the report, which they
fear could help revive the political clamor for protectionist measures that erupted in 2003 when the
media focused public attention on the loss of hightech jobs to India.
Such anti-offshoring measures could have a big
effect on state governments as their IT workforce
ages. For example, Rock Regan, chief information
officer for the State of Connecticut, said that up to
35 percent of his state’s IT workers will reach retirement age in the next five years.31 Many other states
face similar problems and may be forced to look at
different alternatives, including offshoring.
There is no easy answer to the offshoring issue.
The U.S. must continue to compete globally on the
basis of “better jobs,” not just “jobs.” Its technical
workers will have to compete on value-added
quality and productivity and will have to increase
their skills base. But if future workers are receiving
a signal that IT/CS is not a stable profession or that
they may be competing for fewer jobs at lower
wages, the profession is not going to attract its
share of the talent. The future prosperity of the
U.S. will depend on the availability of a deep pool
of talented IT workers.

Chapter 1: The Role of Nontraditional Educational Pathways

17

The Science and Engineering
Shortage Debates
One of the largest debates within the scientific and
technical education community that has caught the
attention of policy makers at all levels is whether
the nation will have sufficient numbers of scientists
and engineers to remain globally competitive. Why
this concern? It is because these workers, while
only comprising about 5 percent of our nation’s
138 million–person workforce, have accounted for
more than half of America’s sustained economic
growth in the past 50 years.32 The reservoir from
which America has traditionally drawn most of its
science and engineering (S&E) talent, however, is
changing dramatically and in important ways.
Attention must be paid to both the internal and
external drivers that propel that change if we are to
sustain global leadership. These include demographic, educational, economic, and cultural forces.
The concern of many analysts is that insufficient
supplies of our scientists and engineers will hamper
our ability to continue to create new technologies,
make scientific breakthroughs, and thus slow down
our innovation, just when America’s competitors
are beefing up their numbers. Part of the problem
is simple demographics. The traditional talent pool
(Caucasian, non-Hispanic), from which our nation
has drawn heavily for its scientists and engineers, is
projected to stop growing completely by 2030 and
then slowly decrease. In contrast, the African
American, Asian, American Indian, and Hispanic
populations are projected to increase at varying
speeds. By far, the greatest population change will
be among the Hispanic population, which is projected to contribute 44 percent of the population
growth from 2000 to 2020 and 62 percent from
2020 to 2050.33 These demographics clearly point
out that the talent base is changing and suggest that
the nation must work to make its domestic workforce more inclusive.
Although about one-third of the current schoolage population in the U.S. consists of underrepresented minority students (African Americans,
Hispanic Americans, and Native Americans), over
three-quarters (77 percent) of the working population in science and engineering occupations is
Caucasian, with a fair representation of Asians
(about 12 percent), but only about 11 percent
African American, Hispanic, and Native American
participants. Similarly, whereas women comprise
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about half of the school-age population, and over
50 percent of those in higher education, they represent only about one-quarter of the S&E workforce.
Another demographic concern of many leaders
in academia, government, and industry is the
decline in the share of science and engineering doctorates earned by U.S. citizens. In 1973, U.S. citizens earned 77.5 percent of all S&E PhDs. In
2002, they earned 58.3 percent. The primary
reason for this proportional drop is the decline of
men, who earned 86 percent of all the doctorates
awarded to U.S. citizens in 1973, dropping to 57
percent in 2002. Even more disturbing is the fact
that over the most recent five years for which we
have data, 1998–2002, the number of Caucasian
men earning PhDs in science and engineering who
are U.S. citizens dropped 19.1 percent.33 Who will
make up for this decline?
Added to this anxiety over a decreasing supply of
U.S. citizens entering the STEM fields, particularly
at the doctorate level, is the fact that about onequarter of our current scientists and engineers will
reach retirement age by 2010.32 How will we
replace those workers? Can we continue to rely on
international talent to fuel our economy? That
prospect becomes more of a concern as our nation
institutes policies that decrease the flow of foreign
talent entering our colleges and universities and as
the home countries of many international students
and scientists raise their standards of living and
place greater value on their own technical innovation. In the wake of our more restrictive visa procedures, other countries, including Australia and
European nations, are taking up the slack and
aggressively recruiting international students.
Many of these concerns were well publicized in
a report from the National Science Board (NSB) in
May 2004.34 According to the report, “current
trends of supply and demand for S&E skills in the
workforce indicate problems that may seriously
threaten our long-term prosperity, national security,
and quality of life.” The NSB recommends a fiveprong national policy imperative to increase the
number of U.S. citizens pursuing careers in science
and engineering. Some of their specific recommendations included providing new financial support
for undergraduates, investing in innovative
approaches to graduate education, assembling
information on the skill needs of the S&E work-
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force, and compensating pre-college science, math,
and technology teachers on par with S&E professionals in other sectors.
Even before the final NSB report was issued,
however, there were substantial criticisms. A
number of organizations, including IEEE-USA
thought the report was overly focused on the
pipeline and ignored the most important U.S. S&E
resource—those Americans already in the S&E
workforce. Many current S&E workers, particularly in engineering and IT/CS, are experiencing
high unemployment levels that have little connection to the current business cycle and that ought to
be examined more thoroughly before encouraging
more people to pursue careers in these fields.
A Science magazine editorial in February 2004
asked, “Why do we keep wishing to expand the
supply of scientists even though there is no evidence of imminent shortages, and most jobs are in
the private sector, where they are immune to management by policy fiat?” 35 The authors offer a
number of reasons, including 1) since economic
progress depends on science and technology, let’s
have more of a good thing; 2) policies are set
mainly by elders who, like the institutions who
employ them, have little incentive to change; 3)
current academic reward structures and government funding priorities tend to perpetuate the
status quo of “training more”; and 4) by producing
more knowledgeable workers than can be
employed, a labor excess economy is created that
keeps labor costs down and productivity high.
They suggest that universities provide applicants
with placement histories of recent graduates so that
potential graduate students can make realistic decisions based on the current job market. Policy
makers should also take a hard look at the balance
between supply and demand before advocating for
more scientists and engineers. Government efforts
to drastically increase science budgets, moreover,
such as the doubling of National Institutes of
Health’s budget, should more carefully consider
the job market implications.
Others express similar concerns about the lack of
data to support claims that there is a shortage of
scientists. “Despite recurring concerns about
potential shortages of STEM personnel in the U.S.
workforce, particularly in engineering and information technology, we did not find evidence that such
shortages have existed at least since 1990, nor that
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they are on the horizon,” concluded a 2002 RAND
Corporation report.36
Michael S. Teitelbaum of the Alfred P. Sloan
Foundation argues that if we focus on increasing
supply without somehow generating a comparable
increase in demand (e.g., by increasing investment
in scientific research positions), we will create more
scientists than we can employ. Under that scenario,
salaries will fall, working conditions will deteriorate, and young scientists—those who have not yet
managed to entrench themselves in the workforce—will be hurt the most.37
What will this do for the cause of diversity?
Many of the policy makers who are calling for
workforce expansion admit that a key reason that
certain groups are underrepresented in science is
that the “effort-to-reward ratio” for entering science is so poor. The best and brightest women and
African, Hispanic, and Native Americans (not to
mention many Caucasian men) can make more
money with less uncertainty and aggravation by
working in other fields—most notably medicine,
business, and law. Increasing the supply of scientists
will only make this situation worse, rendering it
harder, not easier, to increase the diversity of the
scientific workforce, argue Teitelbaum and others.
Developing a domestic workforce requires
addressing demand, not supply, argues Jim
Austin.38 He notes that if the U.S. wants to produce
more American scientists, more demand for these
scientists must be created by investing in science
and by providing incentives for the private sector to
do the same. Simultaneously, more faculty and permanent staff positions in university science departments must be created, and the mechanisms—such
as extended postdocs and other “training” phases—
that artificially depress wages for professional scientists must be disassembled. If this can be done,
Austin concludes, wages will rise, employment
conditions will improve, and more Americans,
including those currently underrepresented in the
workforce, will be drawn into science.
Finally, the most recent and in-depth analysis of
“Is There a Science Crisis? Maybe Not” comes
from Richard Monastersky, writing in the July 9,
2004, issue of The Chronicle of Higher Education.
He notes that while leaders in academia, government, and industry warn of a labor shortage in the
U.S., current indicators point to an oversupply.
Indeed, an earlier prediction of shortage in the
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mid-1980s turned out to be inaccurate and resulted
in an oversupply of “frustrated researchers” who
became stuck in postdoctoral positions at low
wages because of insufficient jobs in academe or
industry. Current data, Monastersky says, suggest
that the new predictions may replicate the earlier
result.
Monastersky identifies the real crisis as not one
of quantity but of quality. “Academic institutions
need to change to educate students in a much
broader context than they do now,” says Warren M.
Washington, chair of the National Science Board.
“You’ll be hearing enlightened university presidents
talking about this. But down at the department
level, there’s this focusing only on the narrow sort
of discipline objectives. That’s where it’s going to
be hard to make changes.” 39
No one can accurately predict how many scientists and engineers the nation will need over the
next couple of decades. But everyone should agree
that we must ensure that every U.S. citizen is provided an opportunity to gain the skills and knowledge necessary to compete in the STEM workforce.
By so doing, America not only potentially broadens
the participation of her citizenry, but the nation
also enriches the quality of scientific discoveries and
technological advances made by infusing intellectual diversity of perspective throughout the scientific enterprise.40 But without specific policies and
programs that aggressively support greater participation and advancement by all members of the
U.S. talent pool, this goal cannot be achieved.
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Chapter 2 • • •

Definitions, Data, and Procedures
Nontraditional Definitions
Our study began with an effort to define a “traditional” and a “nontraditional” pathway into the IT
workforce. We settled on a definition that refers to
students’ choices1 about when to start their education and decisions made to prolong the period of
time it takes to earn their degree. We opted for this
formulation to focus on students and not particular
institutions, and, indeed, our analysis remains
aggregated for the participating institutions. (No
institutional affiliation is identified for any students, and only limited analysis is presented by
institutional type.)
Our initial definition was based on two
variables:
1. Beginning postsecondary education at or after
age 21
2. Taking six or more years to complete a degree
As we began the process of administering our surveys and interviews, we found other concepts also
of importance in determining nontraditional status,
including distance learning, weekend learning,
second degrees, and community college transfers.
With our study already two years underway, the
U.S. Department of Education issued a special
report in The Condition of Education 2002 on nontraditional students. It found that nearly 73 percent
of all undergraduates were “nontraditional” in
some way.2 Their definition of “nontraditional”
included the following:
— Delayed enrollment of at least one year
— Part-time attendance
— Full-time employment
— Financial independence
— Having dependents
— Single parent
— No high school diploma/having a GED
We found that much of the data we had col-
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lected could be used to add variables from the U.S.
Department of Education study to our own definition of nontraditional student status. In particular,
we had gathered data on the following:
— Delayed enrollment
— Part-time attendance
— Full-time employment
— Having dependents
— Taking six years or more to complete a degree
In contrast to the U.S. Department of Education
study, however, we felt that a one-year delay in
enrollment was not sufficient to designate someone
as being nontraditional. So we retained our original
three-year delay (or beginning at or after age 21).
In our final analyses, then, nontraditional students
have one or more of the five nontraditional characteristics outlined above.

Data Collection and Procedures
Before the onset of the data collection activities, all
the researchers who would be participating in the
data collection effort completed the online certification program that the National Institutes of
Health operates for human participant protection.3
All participants in the interview protocols were
notified of this certification.
Data collection involved both interviews and the
execution of a survey instrument. The top 25 producers of IT/CS bachelor’s degrees in 1997 in the
Maryland, Virginia, and Washington, DC, area
were initially selected to participate in the study.
Institutions were asked to participate based on the
number of IT/CS bachelor’s degree graduates they
produced in 1997. This year was chosen because it
was the latest year for which data were available in
1999–2000 when we were designing the research
plan for this project. Gallaudet University was
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added to the list, since it was the world’s only university in which all programs and services are
specifically designed to accommodate deaf and
hard-of-hearing students and was located in the
geographic area under study. In addition, since the
IT/CS boom of the late 1990s, other area colleges
and universities have produced a significant
number of IT/CS graduates and would have qualified for inclusion in this study.
Of these 26 institutions, five of the 1997 top
producers as well as Gallaudet University declined
to participate in our study. The 20 area colleges and
universities that did participate included four major
research universities, five HBCUs, and two liberal
arts colleges that are retooling themselves to take
advantage of the adult education market (see
Appendix Table B.1).
Additionally, these 20 institutions were asked to
allow our researchers not only to visit their campus
and interview current students and faculty, but also
to allow us to survey alumni from the year 2000
class of IT/CS graduates. Although interviews were
conducted at 20 higher education institutions, only
16 area universities participated in the alumni
survey.
Interviews were completed at 74 businesses,
nonprofits, educational institutions, and government agencies in the Maryland, Virginia, and
Washington, DC, area. The employees and managers were selected by calling area employers,
describing the study, and asking if they would allow
us to interview some of their staff. The sample is
therefore not random, since those who were interested in the study objectives were more likely to
participate. A total of 51 IT/CS managers were
interviewed, including 23 human resources (HR)
managers and 28 line managers. A total of 115
IT/CS employees were interviewed. Businesses
were asked to participate based on a number of
cross-sectional variables including size, sector, and
geographical location. Employers recruited interviewees on their own (again a nonrandom sample),
and all interviews were done on an individual basis.
Employee surveys lasted about 30 minutes, while
line and HR manager interviews were about 20
minutes in duration. All interviews were coded by
hand and analyzed using SPSS software.
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Description of Survey Instruments
The research team developed interview protocol
instruments for the students and faculty as well as
for employees and HR and line managers to
address research questions posed in this study. Two
outside survey experts (Jessica Kohout, Director of
Research, American Psychological Association, and
Cynthia Deitch, Associate Professor, Women’s
Studies and Sociology, George Washington
University) were engaged to review these instruments. The alumni survey instrument was also
developed by the research team and reviewed by
two outside survey experts (Joan Burrelli, Senior
Analyst, SRS, National Science Foundation, and
Roman Czujko, Director, Statistical Research,
American Institute of Physics). The survey instruments are reproduced in Appendix A.
We asked many open-ended questions in the
interview protocols for the students and faculty, for
the employees and managers, and in the online
survey instrument and thus had multiple answers.
The analysis of this research notes when multiple
answers are possible.

Reporting of Data
All data are reported and disaggregated when possible. However, when the “n” values dropped to
five or less, to maintain statistical relevance and to
avoid the risk of disclosing personal identifiers, the
researchers have generally elected to aggregate the
results.

Overview of Interview and
Survey Participants
Students, faculty, and alumni
Our team of researchers interviewed 72 IT/CS
faculty and 139 IT/CS undergraduate students at
the 20 institutions. All students and faculty were
self-selected or chosen by their departments to participate, so they do not represent a random sample.
All interviews were conducted on campus, but on
the interviewees’ own time (i.e., not during class
periods) and on an individual basis.
The respective institutions chose the students
and faculty, although the research team asked that
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they include students and faculty of both genders
and of all racial/ethnic groups, especially underrepresented groups. We interviewed both nontraditional and traditional students to facilitate
comparison across the groups, allowing us to isolate experiences and opinions specific to each
group. Faculty interviews lasted 45–60 minutes.
Student interviews were generally 25 minutes in
length. Again, all interviews were coded by hand
and analyzed using SPSS software.
The year 2000 alumni survey was sent to alumni
of 16 area universities with an overall return rate in
the range of 30–50 percent (many of the surveys
were distributed by the academic institutions, and
numerous mail surveys were returned unopened
making it very difficult to identify an absolute
return ratio). In total, 185 people either filled the
survey out online or sent in a survey form. The
survey instrument is included in Appendix A.

Employees and managers
A total of 115 employees with bachelor’s degrees
were interviewed, and we deliberately sought out
women, underrepresented minorities, and those
with nontraditional educational backgrounds
(including men). All of the employees in our
sample had received a bachelor’s degree, although
not all of them received formal training in information technology or computer science. For those
who did not have an IT bachelor’s degree, some
had an associate’s degree in an IT-related field that
preceded their bachelor’s degree, or IT/CS training
that followed receipt of the bachelor’s degree, while
others only had on-the-job IT training.
The employer representatives were either relatively senior managers who had a role in hiring and
workforce development (HR managers) or were
immediate supervisors of IT employees (line managers). The HR managers included 23 executive
managers, IT directors, IT senior staff, or HR personnel at 22 area organizations. We similarly conducted 28 line manager interviews, which involved
discussions with IT directors and senior staff who
supervised IT workers at 27 area organizations.
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Demographics
The demographics of the student interviewees at the
20 area universities and colleges and the alumni who
answered our survey from the 16 participating universities and colleges were remarkably similar. Given
that we tried to intentionally oversample women,
minorities, and nontraditional students in our interview sample, we came remarkably close to the actual
population sample (see Appendix Table B.2).

Nontraditional students
Of the 138 students who responded, 33 percent
(45) had one or more characteristics that qualified
them as nontraditional, leaving 67 percent traditional students in our interviewee population. In
our alumni survey, nearly 30 percent of respondents
had one or more nontraditional characteristics
when they were a student, similar to our interviewee demographics. The demographics of our
employee interviewees were somewhat different
from our other two student populations. Unlike
our student interviewees and our alumni survey
respondents, employees were asked if they were
nontraditional students. Nearly 40 percent of our
employee interviewees designated themselves as
having been nontraditional students during the
time they attended a university or college in pursuit
of their IT/CS degree. We were also able to calculate whether employees had been nontraditional
students using the criteria listed above. Using
our measures, almost 50 percent of employee
interviewees had been nontraditional. Men were
much more likely than women to have been
nontraditional students, with 80 percent of male
interviewees having at least one nontraditional
characteristic versus just 31 percent of females (see
Appendix Tables B.3 and B.4).

Gender
Our total student interview population was split
almost 50/50 by male to female. Of the nontraditional students, however, 36 percent were female
and 64 percent were male. In the alumni survey, 60
percent of all students were male and 40 percent
were female—the exact same percentages found for
those who had been nontraditional students—
again, remarkably similar to our student interviewee
demographics (Charts 2.1 and 2.2 and Appendix
Tables B.2 and B.3).
The demographics of our employee interviewees
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were somewhat different from our other two student populations. Of the 115 employees interviewed, women were greatly oversampled—
62 percent were female and 38 percent were male.
Although there is a bias in our sample toward
women, women and men were equally likely to
have been nontraditional students (approximately
50 percent of each gender). However, if we look
only at the nontraditional students, the percentages
are nearly reversed, with 61 percent being male and
39 percent female (Charts 2.1 and 2.2 and Appendix
Table B.4).

Race/ethnicity
In terms of ethnic makeup of our 45 nontraditional
student interview set, 42 percent of nontraditional
students who indicated a race were African
American. This fact is less remarkable given that 25
percent (five) of our schools were HBCUs. What it
might mean, however, is that HBCUs are educating a significant number of nontraditional students. Of the remaining nontraditional students,
27 percent were Caucasian, 15 percent were Asian,
and the rest did not identify a race. This compares
to the 138 students in our overall population of our
interview sample, which was 28 percent African
American, 12 percent Asian, 40 percent Caucasian,
and 5 percent other races. Nearly 15 percent of our
sample did not indicate a race or ethnicity
(Charts 2.3 and 2.4 and Appendix Table B.2).
We had a much smaller population of African
Americans in our alumni survey respondent pool.

Only 13 percent of the overall respondents were
African American, 75 percent were Caucasian, and
the rest were largely Asian. Of those who had been
nontraditional students, however, 17 percent indicated their race/ethnicity as African American
(around 41 percent of all African American respondents), 10 percent were Asian (approximately 33
percent of all Asian American respondents), and
the rest were Caucasian (about 26 percent of all
Caucasian American respondents). Of the total
sample, 8 percent did not indicate race/ethnicity
(Charts 2.3 and 2.4 and Appendix Table B.3).
Of the 115 employee interviews, the racial/
ethnic makeup of the population was 57 percent
Caucasian, 16 percent African American, 12 percent Asian, and 3 percent Hispanic or mixed-race.
Of interviewees, 12 percent did not indicate their
race/ethnicity. Caucasians clearly were more likely
to have been nontraditional students—
59 percent of all Caucasians were nontraditional
students, which was 68 percent of all nontraditional student employees. African Americans in our
employee interviewee sample were less likely to
have been nontraditional students than in either
our student interviewee pool or our alumni survey
respondent pool—only 9 percent of nontraditional
student employees were African American, which
was 28 percent of all African American employee
interviewees. The rest of the population of nontraditional student employees was Asian or did
not respond to the race/ethnicity question
(Charts 2.3 and 2.4 and Appendix Table B.4).

CHART 2.2 Gender Breakout of Nontraditional Survey and Interview Participants
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Simply by looking at the demographics of our
interviewees and survey respondents, one finds that
among the nontraditional student population at traditional institutions, a sizable proportion is
Caucasian males. This has implications for any policies targeting nontraditional women and minorities.

CHART 2.3 Race/Ethnicity of Survey and Interview Participants
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Employee demographics
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The employees we interviewed were reasonably well
distributed by age. A total of 29 percent were in
their twenties at the time they were interviewed, 44
percent were in their thirties, 20 percent were in
their forties, 5 percent were in their fifties, and the
remaining 2 percent were 60 or older. In our
sample, older employees were more likely to have
been nontraditional students. This is not surprising,
since IT is a relatively new field and older people are
more likely to have received their initial education in
a different field (see Appendix Table B.6).
Our employee interview group was also reasonably well distributed by years since receipt of their
undergraduate degree. Approximately one-third
had received their degree in the five years preceding
the interview, another third within the preceding
six to ten years, 12 percent in the past 11–15 years,
another 13 percent in the past 16–20 years, and
6 percent more than 20 years ago (see Appendix
Table B.7).
The employees in our sample had received a
wide variety of IT/CS training, although as mentioned previously, not all had an IT or CS bachelor’s degree. The large number of employees in
our sample working in IT fields without IT degrees
may well have been an accurate snapshot of IT pro-
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fessionals nationwide at the time the interviews
were conducted. The IT employment market, however, has changed dramatically since then, and it
may no longer be as feasible to work in IT without
formal IT undergraduate training.

HR manager demographics
To better understand how nontraditional education
affects the hiring process, we conducted 23 one-onone, open-ended interviews with relatively senior
management staff (HR managers) at 22 area
employers. These interviewees were selected based
on having a role in the hiring of IT workers and, of
course, having an interest in our study. It is not a
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random sample. It is, however, a good complement
to the interviews with employees discussed in the
previous part of this chapter and the interviews
with immediate IT supervisors (line managers),
which are discussed in the next section. The participants in these “HR manager” interviews include
very senior management personnel (vice presidents, CEOs) as well as IT directors, IT senior
staff, and HR personnel. Our sample included
more men than women, all of who were U.S. citizens. The vast majority were Caucasian. Over half
of these HR managers were employed in
science/technology. The roles these HR manager
participants played in workforce development covered the full spectrum of hiring and recruiting
responsibilities. The demographic characteristics
are shown in Appendix Tables B.8 and B.9.

Line manager demographics
There were 28 one-on-one interviews conducted
with staff selected for their immediate supervisory
responsibilities over IT workers (line managers) at
26 area employers. It is not a random sample,
although the survey participants do represent a
broad cross-section of area employers. This sample
group contained slightly more women (57 percent)
than men, and all were U.S. citizens. This group of
participants was asked fewer questions (see
Appendix Table B.10).

dents who were nontraditional students indicated
that they had attended another institution, compared to only 15 percent of alumni who had been
traditional students (Table 2.1).
For our 115-employee interview sample, more
than nine out of ten (92 percent) had attended
another institution before getting their IT/CS
degree. For the employee interviewees who were
nontraditional students, nearly all (96 percent) had
attended another institution before getting their
IT/CS degree. This is much higher than for the
other two survey populations who were nontraditional students (Table 2.1).

Type of institution students attend before
receipt of their IT/CS degree
Of the 53 student interviewees who indicated that
they had attended another institution before receipt
of the IT/CS degree, the largest percentage (43 percent) had attended a community college, followed
by those attending a doctorate-granting institution.
This ranking was true regardless of whether the students were traditional or nontraditional, although
traditional students were more evenly distributed
among a number of different institutions (Table
2.2). Among the alumni survey respondents, 31
percent (or 54) indicated that they had attended
another institution before the one from which they
received their IT/CS degree. Similar to the student
interviewees, nearly 70 percent of alumni survey
respondents who were nontraditional students

Educational Backgrounds
Interview and survey participants attend
more than one institution
A significant population of both our student interviewees and our alumni student respondents had
attended other institutions before the one they
were either currently attending or the one from
which they had graduated. Of the student interviewees, nearly 40 percent had attended another institution, but of the nontraditional students, over 73
percent had, compared to only 22 percent of traditional students (Table 2.1).
Among the 175 alumni survey respondents, 31
percent indicated that they had attended another
institution before the one from which they received
their IT/CS degree. Similar to the student interviewees, nearly 70 percent of alumni survey respon-
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TABLE 2.1 “Have You Previously Attended
Another Institution?”
Yes

No

Student interviewees
Nontraditional

73% (33)

27% (12)

Traditional

22% (20)

78% (72)

All students

39% (53)

61% (84)

Alumni survey respondents
Nontraditional

69% (36)

31% (16)

Traditional

15% (18)

85% (105)

All students

31% (54)

69% (121)

96% (55)

4% (2)

Traditional

88% (51)

12% (7)

All students

92% (106)

8% (9)

Employee interviewees
Nontraditional
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indicated that they had attended another institution, compared to only 15 percent of alumni who
had been traditional students. The majority of
alumni who were nontraditional students and
attended another institution had attended a community college—nearly 60 percent had, compared
to 39 percent of alumni who were traditional students (Table 2.2).
For the employee interview sample, it is possible
to classify the institutions from which they
obtained their IT/CS degrees. Of those employees
who had indicated that they were nontraditional
students, most had attended master’s colleges and
universities—over 42 percent, compared to just 14
percent of traditional student employees. Slightly
more than 40 percent of nontraditional student
employees had attended a doctoral research university, compared to 62 percent of traditional student
employees. Traditionally, educated employees were
more likely than their nontraditional peers to have
attended a doctoral/research university, a baccalaureate college, or an HBCU (Table 2.3).
Employee interviewees were also asked if they
had a degree from an institution other than the one
from which they received their IT/CS degree. An
astounding 37 percent (43) of the total 115 respondents indicated that they have a second degree from
another institution. Of the employee interviewees
who were nontraditional students (30), 53 percent
had another degree compared to the 13 or 22 percent of traditional students. Moreover, second
degrees for most employee interviewees, both traditional and nontraditional students, were in fields
outside of IT/CS, as shown in Table 2.4.
These data suggest that IT/CS majors in general
and nontraditional IT/CS students in particular are
likely to attend multiple institutions, choose IT/CS
simultaneous with or after exploring other fields,
and enthusiastically embrace lifelong learning.
Although anecdotal data suggest that, nationally,
women and minorities are more likely to be nontraditional students, this was not necessarily true
among our survey and interview participants. Our
research finds that among the nontraditional student population at traditional institutions, a sizable
proportion is Caucasian males. This finding has
implications for any policies targeting nontraditional women and minorities (see Appendix Tables
B.2–B.4)
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TABLE 2.2 Type of Institution Attended Before Receipt of IT/CS Degree
Student interviewees

Nontraditional

Traditional

All Students

Community college

46% (15)

40% (8)

43% (23)

PhD-granting

18% (6)

20% (4)

19% (10)

Foreign institution

12% (4)

15% (3)

13% (7)

HBCU

18% (6)

5% (1)

13% (7)

Liberal arts college

6% (2)

10% (2)

8% (4)

0

10% (2)

4% (2)

Community college

59% (19)

39% (7)

52% (26)

Doctoral research

16% (5)

44% (8)

26% (13)

Master’s colleges/universities

6% (2)

11% (2)

8% (4)

Women’s college
Alumni respondents

Baccalaureate colleges

9% (3)

6% (1)

8% (4)

International institutions

6% (2)

0%

4% (2)

HBCU

3% (1)

0

2% (1)

TABLE 2.3 Type of Institution from Which Employees Obtained Their
IT/CS Degree
Type of Institution

Nontraditional

Traditional

All Students

Doctoral/research universities

40% (232)

62% (36)

51% (59)

Master’s colleges/universities

28% (32)

42% (24)

14% (8)

Baccalaureate colleges

2% (1)

9% (5)

5% (6)

HBCU

2% (1)

9% (5)

5% (6)

International institutions

4% (2)

5% (3)

4% (5)

Associates colleges

7% (4)

2% (1)

4% (5)

Specialized institutions

4% (2)

0%

2% (2)

TABLE 2.4 Field of Degree for Those IT/CS Employees Who Had a
Second Degree
Field of Degree

Nontraditional

Traditional

All Students

Non-IT

68% (19)

46% (6)

61% (25)

Computer information systems

18% (5)

23% (3)

20% (8)

Computer science/
computerengineering

7% (2)

15% (2)

10% (4)

Other IT

7% (2)

15% (2)

10% (4)
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Chapter 3 • • •

Education and the
Nontraditional Student
In conducting the research for this project, we interviewed and surveyed three populations of students
and former students: 139 current students at 20
area colleges and universities, 185 alumni from 16
area colleges and universities who responded to a
survey, and 115 employees who had bachelor’s
degrees and worked in IT/CS at 74 area businesses,
nonprofits, educational institutions, and government agencies. This chapter discusses the results of
the student and faculty interviews and the alumni
survey. Some analysis of the employee interviews is
also included. An overarching finding is that, while
there are some differences between nontraditional
and traditional students, they are not so different in
most areas. This suggests that including nontraditional students in programs at traditional institutions is not only feasible, but also in some cases
desirable, given the added value of having a mix of
students in the classroom with different experiences.
Some of the major highlights from our analysis
include the following:
— Nontraditional students at nonprofit colleges
and universities tend to be Caucasian males,
although in our sample, there were a significant
number of African Americans represented.
Given that 5 of our 20 participating schools
were HBCUs, this may indicate that HBCUs
are playing a major role in educating nontraditional students.
— Nontraditional students especially, but IT/CS
students in particular, are more likely to have
attended multiple institutions before the institution that confers their IT/CS bachelor’s
degree and are likely to continue their education either by going to graduate school or
taking training courses after they complete their
degree. IT/CS students are therefore embracing
lifelong learning, in recognition of the need to
keep current in the IT/CS field.
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— Both nontraditional and traditional IT/CS students like math and choose IT/CS because they
are interested in the field. Professors may not
think that students know what they are getting
into when they choose to pursue a degree in
IT/CS, but most students report that they do.
While their primary reason for going into the
field may be interest in IT/CS, secondary reasons often hinge on employment-related outcomes, such as higher salaries and opportunities
for promotion. This is the same for both nontraditional and traditional students.
— Students, both nontraditional and traditional,
generally choose a college or university based
on location, cost, reputation, and program
specifics. Institutions wishing to attract more
nontraditional students will be most successful
if they can build on one or more of these variables and if they can offer some kind of flexible
scheduling of courses.
— Nontraditional students rely on diverse sources
to finance their degrees, including federally
funded financial aid, employer reimbursement,
and some combination of loans, savings, and
earnings from employment. In other words,
nontraditional students tend to cobble together
financing to pay for college. Traditional students, on the other hand, depend mostly on
family resources with some loans and scholarships to finance their degrees. This means that
nontraditional students are more vulnerable to
changes in financial aid arrangements and are
affected more by the loss of buying power that
the lack of increase in financial aid has brought
about.
— According to both professors and students, adequate preparation for an IT/CS degree should
include more math, up to at least the precalculus level.
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— Professors held generally positive views of
nontraditional students, who are viewed as
more focused and motivated to get a degree
and lend positive work experience perspectives
to the classroom. This contrasts with a more
mixed view of female students and a decidedly
negative opinion of underrepresented minorities. These views need to be addressed decisively before real diversity in the field might be
achieved.
— Colleges and universities need to pay more
attention to recruitment and retention and to
targeting their efforts to various groups. Most
professors do not engage in recruiting activities, and some programs indicate that they do
no recruiting at all because they have more
students than they can accommodate.
However, achieving diversity requires special
recruitment and retention efforts, regardless of
the number of students already in the program. Those colleges and universities that are
interested in enrolling more nontraditional
students will need to evaluate carefully the
messages they send and their impact on welcoming nontraditional students to their
campus.
— To attract a more diverse pool of students,
IT/CS departments need to spread the word
about the breadth of the field and the actual
work that IT/CS professionals do. Most
important is to emphasize the problemsolving character of the field. We found very
little evidence among those enrolled in IT/CS
programs that IT/CS is battling a “nerd
stereotype” that makes it less attractive to
women and minorities.
— Finally, students and faculty both seem to
understand the importance of internships or
external work experiences on the future success of IT/CS students. Both nontraditional
and traditional students say they would like to
have internship experiences, and dissatisfaction with their IT/CS program often involves
a perceived lack of opportunity to complete an
internship.
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Demographics
The demographics of the student interviewees at
the 20 area universities and colleges and the alumni
who answered our survey from the 16 participating
universities and colleges were remarkably similar.
Of the students interviewed, 28 percent had one or
more characteristics that qualified them as nontraditional, leaving 72 percent traditional students in
our interviewee population. In the alumni survey,
nearly 30 percent of respondents had one or more
nontraditional characteristic when they were a student, similar to our interviewee demographics. The
demographics of our employee interviewees were
somewhat different from our other two student
populations. Nearly 40 percent of our employee
interviewees designated themselves as having been
nontraditional students during the time they
attended university or college in pursuit of their
IT/CS degree. However, we were also able to calculate whether employees had been nontraditional
students using the criteria listed above. Using our
measures, almost 50 percent of employee interviewees had been nontraditional. Detailed analysis of
the demographics of all these survey populations
appears in Chapter 2.

Comparing Traditional and
Nontraditional Students
Personal interests
The student interviews asked a number of openended questions aimed at exploring the differences
between traditional and nontraditional students in
terms of personal characteristics, attitudes, and
experiences. When asked what their favorite subjects were in elementary and high school, both traditional and nontraditional students were equally
likely to mention math and science classes, and over
75 percent of all respondents mentioned math.
However, traditional students were much more
likely to talk about computer classes as a favorite
subject in high school. Traditional students were
also more likely to list non–math/science courses as
favorites, including English (33 percent versus 24
percent of nontraditional students), social studies
(24 percent versus 9 percent), and dance/music/art
(26 percent versus 18 percent) (see Appendix Table
C.1).
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When asked about pastimes, over one-third of
all students listed sports or exercise as a major
activity in their free time. Nontraditional students
were less likely, however, to list surfing the Internet
(7 percent versus 18 percent of traditional students) or playing video games (9 percent versus 17
percent) as major pastimes compared to their traditional counterparts. Nontraditional students also
were less likely to mention socializing as something
they did in their spare time, although they did indicate that spending time with family was important.
For the most part, however, there were very few
patterns in what students spent their non-studying,
non-working hours doing (see Appendix Table C.2).

Reasons for choosing IT/CS
Interest in computing was the overwhelming
response to inquiries about why students chose to
study IT/CS as a major—over 60 percent of both
traditional and nontraditional student interviewees
cited an interest in computing. For nontraditional
student interviewees, the next major influences on
their decision to pursue a degree in IT/CS were
work experience in the field (27 percent), job
opportunities (24 percent), and earning potential
(13 percent). For traditional students, after interest
in the field, they mentioned most often a K-12
classroom experience (22 percent), job opportunities (19 percent), and that IT/CS was just a “natural
fit” for them (13 percent). Moreover, only traditional students expressed an interest in the field
based on parental or family influence (11 percent)
or their interest in computer games or animation (7
percent). This contrasts sharply with professors’
opinions (elaborated on below) of students’ motivations for entering the field. Many professors
believe that students choose IT/CS because they
think they can make a lot of money or have better
job prospects rather than any true interest in the
field. This rather negative perspective may lead professors to have a more jaded perception of students,
especially those students less likely to choose the
field in the first place, such as women and minorities (see Appendix Table C.3).
Similar results were found in the alumni survey
responses to a list of possible influences on their
decisions to choose a career/degree in IT/CS (see
Chart 3.1 and Appendix Table C.4). Respondents
were asked to choose the most important influence
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on their choice from a list that included opportunities for promotion/advancement, salary potential,
personal interest, family/parental influence,
friend/peer influence, or other. A total of 64 percent of respondents who had been traditional students and 57 percent of those who had been
nontraditional students selected personal interest in
the field as the most important reason for choosing
IT/CS. For nontraditional students, the next top
reason was opportunities for promotion/advancement (20 percent) and then salary potential (18
percent). For traditional students, salary potential
was the next most frequently chosen reason for
choosing IT/CS (24 percent).

Reasons for choosing institutions
Student interviewees, both traditional and nontraditional, overwhelmingly choose their institutions
based on location. However, location can mean
many things. For traditional students, it means getting away from parents or staying close to family,
choosing an urban environment, or leaving the city.
In other words, traditional students were more
likely to see location as a choice. For nontraditional
students, on the other hand, having a campus close
to work or home was essential, and location was
often combined with convenience as a reason for
choosing an institution, making location more of a
constraint than a choice (see Appendix Table C.5).
The next most important concern for student
interviewees in choosing an institution is cost, but
for nontraditional students, this was on an equal
footing with the reputation of the institution. An
institution’s reputation was much more important

to nontraditional student interviewees than it was
for traditional students. Traditional students, however, were more interested in program characteristics than nontraditional students.
After these four concerns (location, cost, program characteristics, and reputation of the institution), other influences on traditional and
nontraditional students and selection of their institutions reflect a divide noted in Chapter 1.
Traditional students were significantly more interested in campus life/atmosphere (27 percent mentioned this versus only 9 percent of nontraditional
students), whereas only nontraditional students
indicated that having weekend or night classes was
a concern in their choice. Nontraditional students
were also more likely to mention a small
faculty/student ratio, and only nontraditional students indicated that they wanted to complete their
degree quickly.
We probed students more directly about the
importance of campus culture. Of traditional students, 66 percent said that campus culture was
indeed important to them compared to only 27
percent of nontraditional students. Traditional students mentioned most often the size of the school,
along with a comfortable atmosphere, diversity of
student population, and personal attention from
faculty and staff. A few nontraditional students
directly indicated that a physical campus was not
important to them at all, whereas 8 percent of traditional students specifically stated that a physical
campus was essential.
Nontraditional students were also more likely to
seek students who were like themselves in the insti-

CHART 3.1 Why Alumni Chose to Pursue an IT/CS Degree
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tution; 9 percent of nontraditional students said
that the presence of older students was an important
part of campus culture (see Appendix Table C.6).
In the alumni survey, respondents were asked to
indicate the importance of 10 variables on their
choice of academic institution based on a five-point
scale ranging from “extremely important” to “not
at all important.” Alumni who had been nontraditional students ranked the geographic location of
the campus as the most important reason for
choosing the institution where they earned their
IT/CS degree, followed by convenience of commute, the flexibility of course offerings, cost, and
the reputation of the institution/program/professors. This was markedly different from traditional
students whose most important concern was the
reputation of the institution/program/professors
followed by geographic location, cost, flexibility of
course offerings, size and/or culture of the institution, and, finally, the convenience of the commute.
More than one in three nontraditional alumni
indicated that their employer’s tuition reimbursement program had been an important factor in
their decision. Nontraditional alumni were also
more likely to indicate that online courses were at
least somewhat important, but online courses were
not a major factor for any of the alumni, with
nearly 57 percent of all alumni saying they were not
very or not at all important and nearly 30 percent
seeing them as not even applicable to their situation. The presence of women and minorities on a
campus and having a relative or friend attend a particular institution were secondary concerns or not
at all important for most alumni (see Appendix
Table C.7).
Among the employee interviewees, location was
again the top influence on their choice of institution, but it was much more important for
employees who had been nontraditional students
than for those who had been traditional students
(61 percent versus 43 percent). Employees who
had been traditional students were no more likely
to mention the strong reputation of a program or
institution over location. Finally, traditional student
employees were much more likely to have had a
family member or a friend connected with an educational institution and to mention the educational
environment/atmosphere as being important factors in their choice of institution (see Appendix
Table C.8).
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Our results show that nontraditional and traditional students are making different calculations in
selecting an academic institution. Nontraditional
students value convenience and flexibility more
than their traditional counterparts. Traditional students, on the other hand, seem more attracted to
campus culture and program characteristics. They
are not as far apart, however, as some make them
seem. Although our data show a different ranking
of importance on certain variables, both types of
students put a premium on location, cost, and reputation, and while they might mention or rank
other variables as important, these are generally
secondary factors in their choice.

Educational experiences
Most of our students, both nontraditional and traditional, in our student interview population
majored in computer science. This was not true of
our alumni survey respondents, however. The
majority of the alumni, both traditional and nontraditional students, had majored in computer
information systems (CIS), business information
systems (BIS), and other technology-related
majors. The number of computer science majors in
our interviewee pool is reflective simply of the
number of computer science departments that
agreed to participate in this study. Table 3.1 shows
the breakdown of majors for the student interviewees, and Table 3.2 shows the breakdown for the
alumni survey.
Within our student interviewee population, traditional and nontraditional students were equally as
likely to have a double major (although few students did) or to have a minor. The most popular
double majors were math and business, and the
minors most often chosen were math and
CS/IS/CIS in some form depending on their major.
Some computer science majors, for example, had a

TABLE 3.1 Student Interview Data: “What is your major?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Computer science

71% (32)

61% (57)

64% (89)

CIS/BIS/other technology-related major

24% (11)

37% (34)

33% (45)

Computer engineering

2% (1)

1% (1)

1% (2)

Other

2% (1)

1% (1)

1% (2)
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minor in computer and information sciences, or
visa versa (see Appendix Table C.9).
Our student interviewees—nontraditional and
traditional students—were equally likely to have
switched into IT/CS from another major; about 20
percent had, which is a considerable amount for
both traditional and nontraditional students and
underscores the importance of recruiting efforts
within introductory computer science courses
(Table 3.3). Almost 10 percent of both traditional
and nontraditional students indicated that they
chose their IT/CS major because of an experience
they had in a college course (refer again to Appendix
Table C.3, “Other responses”).
When asked if they had contemplated switching
out of their IT/CS major, traditional students were
more likely to say that they have (20 percent versus
11 percent). By gender, however, women were significantly more likely to say that they had contemplated switching out of their IT/CS major (25
percent versus 11 percent). This indicates that
retention efforts are still necessary for females in
IT/CS majors, although nontraditional students
might not need special targeting.
The majority of both nontraditional and traditional students felt adequately prepared to begin a
degree in IT/CS, although nontraditional students
felt somewhat less prepared than their traditional
counterparts (Table 3.4). Only 52 percent of nontraditional students felt adequately prepared,
whereas 66 percent of traditional students felt that
way. When asked to compare themselves to others
in their program, nontraditional students were significantly more likely to say that their preparation
was worse, whereas traditional students were much
more likely to see their preparation as being the
same or better than that of their peers.
By gender, although more than 50 percent of
women said they were adequately prepared to
begin their programs, they were significantly more
likely to say they had not been adequately prepared
compared to the men (Table 3.5). Men were significantly more likely to see themselves as better prepared than their classmates, whereas women
generally thought they were equally prepared as
other students in their program.
When asked what other preparation they would
have wanted, students, both traditional and nontraditional, were most likely to mention math and
computer programming classes. Interestingly, non-
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TABLE 3.2 Alumni Survey Responses: “What was your major?”
Nontraditional
(n=52)

Traditional
(n=123)

All Alumni
(n=175)

Computer science

40% (21)

45% (55)

43% (76)

CIS/BIS/other technology-related major

56% (29)

54% (66)

54% (95)

4% (2)

2% (2)

2% (4)

Computer engineering

TABLE 3.3 Student Interview Data:
“Have you changed majors into IT/ CS from another major?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

20% (9)

22% (20)

21% (29)

No

80% (36)

79% (73)

79% (109)

“Have you contemplated changing your IT/ CS major?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

11% (5)

20% (19)

17% (24)

No

89% (40)

80% (74)

83% (114)

Female
(n=34)

Male
(n=71)

All Students
(n=112)

Yes

25% (17)

11% (8)

17% (24)

No

76% (17)

89% (63)

83% (114)

TABLE 3.4 Student Interview Data:
“Did you feel you were adequately prepared before beginning your
current degree program?”
Nontraditional
(n=44)

Traditional
(n=89)

All Students
(n=133)

Yes

52% (23)

66% (59)

62% (82)

No

48% (21)

34% (30)

38% (51)

“How prepared were you compared to other students in the program?”
Nontraditional
(n=36)

Traditional
(n=76)

All Students
(n=112)
29% (32)

Worse

44% (16)

21% (16)

Same

22% (8)

36% (27)

31% (35)

Better

33% (12)

43% (33)

40% (45)

traditional students were almost twice as likely to
mention needing more math than traditional students (27 percent versus 16 percent) (see Appendix
Table C.10).
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We also asked students if their conceptions of the
IT/CS field and of computer scientists or computer
professionals had changed since they began their
programs. Regarding the field, about 25 percent of
both traditional and nontraditional students said
that they had the same conception now as when
they had started. An equal number of nontraditional and traditional students said that they had a
broader conception now than before they started.
Nontraditional students were more likely to say
that they had only had a vague conception of the
field at first and that they had thought it would be
easier than it is. More traditional students indicated
that they now see the field as more than just programming and that it is more detail-oriented (see
Appendix Table C.11).
When we asked students about computer professionals, our expectations had been that most students would talk about the “nerd” stereotype. Very
few actually did, and most students talked more
about the field or about the actual work of computer scientists than about stereotypes. While much
of the literature points to the “nerd” stereotype as a
problem for women in particular, our data suggest
that this is less of a problem than getting the word
out about what computer scientists actually do (see
Appendix Table C.12).
When asked about courses they found particularly difficult, nontraditional students were about
twice as likely as traditional students to say that
they had not encountered any difficult classes. Of
those who found some courses to be extraordinarily difficult, most mentioned programming and
math. Traditional students were more likely to indicate that operating systems and software design
were difficult. Of those who found some courses to
be difficult, traditional students were more likely
than nontraditional students to identify “weed out”
courses—in other words, courses that were intentionally made difficult to get some students to drop
out of the program. Most students, however, did
not cite these courses as a cause for dropping the
program (see Appendix Table C.13).
In comparing their abilities to do the coursework, almost half of all nontraditional students and
42 percent of traditional students saw themselves as
the same as other students or average (Table 3.6).
More traditional students said that they were better
than their colleagues, and nontraditional students
were slightly more likely to say that they were much
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TABLE 3.5 Student Interview Data:
“Did you feel you were adequately prepared
before beginning your current degree
program?”
Female
(n=66)

Male
(n=68)

All Students
(n=134)

Yes

55% (36)

68% (46)

62% (82)

No

46% (30)

32% (22)

39% (52)

“How prepared were you compared to other
students in the program?”
Female
(n=54)

Male
(n=59)

All Students
(n=113)

Worse

24% (13)

32% (19)

28% (32)

Same

46% (25)

19% (11)

32% (36)

Better

30% (16)

49% (29)

40% (45)

worse, although very few students saw themselves
as doing worse than their fellow students. By
gender, women were much more likely to say that
their abilities to do the coursework in the program
are the same or average, while the men saw themselves as doing somewhat or much better.
Almost all students we interviewed were comfortable or very comfortable in their program or
department. Only traditional students indicated
some level of discomfort. A majority of students
felt that all students are treated the same in the
department; although, among those asked a
follow-up question, traditional students were much
more likely to answer that they feel part of a group
than nontraditional students (see Appendix Table
C.14).
The vast majority of students felt that they had
the same access to campus resources as the other
students in their degree program, although nontraditional students were more likely to see a discrepancy in resource distribution. When asked to
elaborate on the resources they were lacking, nontraditional students listed lab and computer access
and financial aid as most problematic. Very few traditional students saw lab or computer access as a
problem. When queried about whether they had
any difficulties in getting the classes they needed to
complete their degrees, nontraditional students
were almost twice as likely to say that they have had
difficulties compared to traditional students.
Difficulties were primarily scheduling, especially
when key courses were offered at the same time.
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Nontraditional and traditional students also complained that courses were not offered enough, that
they were often full, or that they were not offered
at convenient times. Only 4 percent of nontraditional students and no traditional students found it
hard to transfer credits from other institutions (see
Appendix Table C.15).
Almost 70 percent of nontraditional students
said that they never miss class or rarely miss class,
compared with 46 percent of traditional students.
Sickness, family responsibilities, commitments to
other classes, and work or business topped off the
list of reasons that nontraditional students might
have for missing class. Traditional students, on the
other hand, pointed mostly to sickness and commitments to other classes, but also found that
attending some classes was unnecessary or boring
or that they were too tired and needed more sleep.
Overall, traditional students had many more reasons for missing class than nontraditional students.
There were no differences in how students make up
the work that they might miss. Most relied on
friends in the class or the professor to find out what
they missed (see Appendix Table C.16).
Nontraditional students in our interview population were much more likely to have attended
night or weekend classes or to have taken an online
course, although 39 percent of traditional students
had also taken a night course. When asked about
their experiences in these “alternative” classes, most
students pointed to older/mature students in the
class as a positive aspect. Alumni who had been
nontraditional students were almost twice as likely
to have attended a night class and almost five times
more likely to have taken a weekend course than
their traditional student alumni counterparts.
Interestingly, alumni who had been traditional students were more likely to have taken an online
course than nontraditional alumni (see Appendix
Tables C.17 and C.18).
Traditional students were much more likely to
have had a research experience with faculty or other
students outside of the classroom. It was also more
probable that traditional students were planning on
doing or already have done an internship or co-op
job before they graduate. Most nontraditional students who were not planning on doing an internship indicated that they would like to do so (see
Appendix Table C.19).
One-third of traditional students indicated that
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TABLE 3.6 Student Interview Data:
“How would you describe your abilities to do your coursework in
comparison to the other students in your program?”

Much worse
Somewhat worse

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

4% (2)

1% (1)

2% (3)

2% (1)

3% (3)

3% (4)

Same/average

47% (21)

42% (39)

43% (60)

Somewhat better

24% (11)

32% (30)

30% (41)

Much better

11% (5)

9% (8)

9% (13)

Don’t/unable to compare

7% (3)

2% (2)

4% (5)

0%

6% (6)

4% (6)

4% (2)

4% (4)

4% (6)

Female
(n=68)

Male
(n=71)

All Students
(n=139)

0% (0)

4% (3)

2% (3)

Depends on class
NA

Much worse
Somewhat worse

4% (3)

1% (1)

3% (4)

Same/average

54% (37)

32% (23)

43% (60)

Somewhat better

22% (15)

38% (27)

30% (42)

Much better

6% (4)

13% (9)

9% (13)

Don’t/unable to compare

4% (3)

3% (2)

4% (5)

Depends on class

4% (3)

4% (3)

4% (6)

NA

4% (3)

4% (3)

4% (6)

they saw their professors one or more times per
week. In contrast, nearly 40 percent of nontraditional students saw professors at most one or more
times per semester or rarely. Not surprisingly, more
traditional students felt that they had a mentor (as
opposed to just an advisor) (see Appendix Table
C.20).
Finally, both nontraditional and traditional students were equally likely to say that they had contemplated leaving college in the past year, although
only 24 percent of all students said that they had
contemplated doing so (Table 3.7). Nontraditional
students most often indicated that they had personal or family reasons for possibly leaving their
education followed by the fact that there was too
long a time commitment involved in getting a
bachelor’s degree. Traditional students were more
likely to say they contemplated leaving for financial
reasons or because they had gotten a job offer.

Satisfaction
Most student interviewees indicated that they were
satisfied with their choice of major and with their
institution. However, when asked to reassess their
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college decisions, 13 percent of students indicated
they would not have chosen the same major and 27
percent would not have chosen the same institution. There were not many patterns discernable
between traditional and nontraditional students.
One exception was traditional students’ satisfaction
with their institution. Of traditional students, 84
percent indicated that they were satisfied with their
institution, but only 44 percent said that they
would choose it again; 10 percent said that they
might choose it again. When asked if they would
recommend the institution to a friend, 69 percent
said yes, 11 percent said maybe, and only 3 percent
said no. Similar patterns were found among nontraditional students to these questions, but the differences were not quite so stark (see Appendix Table
C.21).
We asked a series of questions in our alumni
survey exploring satisfaction with one’s IT/CS
bachelor’s degree program on a number of different variables. Respondents were asked to rate
how satisfied they were on a five-point scale
ranging from extremely satisfied to very dissatisfied. Results of these broken down by traditional
and nontraditional status are presented in Appendix
Table C.22. There were very few differences
between nontraditional and traditional alumni in
terms of satisfaction with their IT/CS bachelor’s
program. Most alumni were very to extremely satisfied on most variables, and dissatisfaction was
minimal. There are a few exceptions, however.
Nontraditional alumni were less satisfied with
career mentoring than their traditional counterparts, although 21 percent of nontraditional alumni
did not see career mentoring as even applicable to
their situation (compared to only 2 percent of traditional students). Interestingly, nontraditional
alumni were more likely to be extremely to very satisfied with their working relationships with their
professors than traditional alumni, 16 percent of
whom were somewhat to very dissatisfied (compared to only 6 percent of nontraditional alumni).
Mirroring the question above that dealt with
internships, nontraditional alumni were much less
satisfied with opportunities to participate in co-op
and internship programs than their traditional colleagues. This indicates that nontraditional students
are not averse to doing co-ops or internships and
do value them as part of their educational experience.
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TABLE 3.7 Student Interview Data:
“In the past year, have you contemplated leaving college for any
reason?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

27% (12)

23% (21)

24% (33)

No

73% (33)

77% (72)

76% (105)

Nontraditional
(n=13)

Traditional
(n=20)

All Students
(n=33)

Personal/family reasons

62% (8)

20% (4)

36% (12)

Economic/money reasons

15% (2)

30% (6)

24% (8)

Job offers/opportunities

15% (2)

25% (5)

21% (7)

Too long a time commitment

23% (3)

5% (1)

12% (4)

“What reasons specifically?”

Program/department limitations

0%

15% (3)

9% (3)

Health reasons

15% (2)

5% (1)

9% (3)

Travel

8%( 1)

5% (1)

6% (2)

Problems with faculty

0%

5% (1)

3% (1)

Job commitments

0%

5% (1)

3% (1)

Financing
Within our student interview population, 73 percent of nontraditional students reported that they
received financial aid, whereas 62 percent of traditional students did so. Among those who did
receive financial aid, approximately half said that
the aid has been adequate or somewhat adequate,
with very little difference between traditional and
nontraditional students. However, nontraditional
students were over twice as likely as traditional students to say that they would not have attended college without financial aid.
The kind of financial aid that traditional and
nontraditional students received differed markedly.
While both relied on Stafford and Parent Loan for
Undergraduate Student (PLUS) loans, nontraditional students within our sample were almost
twice as likely to be receiving a Pell Grant.
Nontraditional students were also significantly
more likely to be on the Montgomery GI Bill or to
receive employer tuition assistance or reimbursement. Traditional students, on the other hand,
relied more on family assistance and scholarships to
pay for college (see Appendix Table C.23).
These findings are mirrored in our alumni
survey (Table 3.8). For traditional students, financial support from their families was the number
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one financing option (51 percent) followed by
loans from banks, schools, or the government (34
percent); finally, tuition waivers, grants, and scholarships were a distant third option (6 percent).
Nontraditional students relied on a number of different kinds of financing: savings (40 percent),
loans (38 percent), financial assistance/reimbursement from employers (24 percent), and earnings
from employment (18 percent).
Clearly, nontraditional students rely on a combination of different sources to finance their education, piecing together packages that might have
more or less flexibility. They are, therefore, more
susceptible to changes in financial aid award packages and to the declining purchasing power of the
Pell Grant, which has not kept pace with inflation
or rising tuition cost. Traditional students, on the
other hand, largely rely on family and loans to see
them through college and are thus less vulnerable
than their nontraditional counterparts.

TABLE 3.8 Alumni Survey responses:
“What was your main source of financing for your IT/CS degree?”
(Please choose only one.)

Financial support from parents/partners/
other relatives not to be repaid
Loans from the school you attended,
banks, federal/state government
Loans from parents or other relatives that
must be repaid
Financial assistance or reimbursement
from your employer

Nontraditional
(n=50)

Traditional
(n=123)

All
(n=173)

6% (3)

51% (63)

38% (66)

38% (19)

34% (42)

35% (61)

2% (1)

3% (4)

3% (5)

24% (12)

1% (1)

8% (13)

Tuition waivers, fellowships, grants,
scholarships

6% (3)

6% (7)

6% (10)

Earnings from employment

18% (9)

2% (3)

7% (12)

Savings

4% (2)

1% (1)

2% (3)

Other

2% (1)

2% (2)

2% (3)

TABLE 3.9 Alumni Survey Responses:

Post-Graduation Educational Plans
and Experiences
Both nontraditional and traditional students had
remarkably similar plans when asked if they wanted
to continue their education after completing their
bachelor’s degree. An astounding 77 percent of
both nontraditional and traditional students said
that they would continue their education either
right away or in the future. About half of both populations sought at least a master’s degree in an
IT/CS field, whereas 18 percent indicated that they
might want a business master’s (see Appendix Table
C.24).
Among our alumni survey respondents, traditional and nontraditional alumni showed comparable similarities (Table 3.9). Around one-quarter of
both populations was pursuing a graduate degree
in IT/CS, and over 40 percent were taking additional training courses. Among the employees that
we interviewed, 74 percent indicated that they had
plans to go back to school. This reinforces our earlier observation about the penchant for lifelong
learning among students in the IT/CS field, where
the half-life of skills is getting shorter and shorter.
These students, no matter what their circumstances, seem up to the challenge.
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“Since completing your IT/CS bachelor’s degree, are you pursuing any
additional formal education?”
Certificate program in IT/CS
Additional training courses in IT/CS
Graduate degree in an IT/CS field
Graduate degree in a non-IT/CS field
Other

Nontraditional

Traditional

All

21% (10)

19% (22)

19% (32)

(n=47)

(n=118)

(n=165)

44% (21)

41% (49)

42% (70)

(n=48)

(n=120)

(n=168)

24% (11)

18% (21)

24% (40)

(n=46)

(n=119)

(n=165)

11% (5)

12% (14)

12% (19)

(n=45)

(n=119)

(n=164)

10% (4)

8% (8)

9% (12)

(n=40)

(n=99)

(n=139)

Teaching the Nontraditional Student
In our interviews with professors, we asked many
questions aimed at ascertaining both what professors wanted students to learn as well as their attitudes and experiences with different groups of
students. We compare their answers below with the
student responses wherever possible. Detailed
analysis of the demographics of this group appears
in Chapter 2.
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Perceptions of the field
We began each interview by asking what each interviewee considered to be the defining characteristic
of an IT/CS education. Nearly 30 percent cited
“problem-solving” as their primary view of what
IT/CS entailed. Twenty-five percent saw their mission as preparing students for a career in the field,
and another 24 percent wanted students to understand the fundamentals of computing. When asked
about the core courses that should be included in an
IT/CS program, answers ranged from just a few
courses to whole IT/CS curricula. A few basic core
courses could be teased from the answers: 90 percent mentioned a series of programming courses,
followed by data structures (46 percent), systems
analysis/design/software engineering (44 percent),
and a database course (39 percent). Other courses
are listed in Appendix Table C.25.
We then asked each professor if he or she felt that
students had the same concept of IT/CS as he or
she had (Table 3.10). Two of three said that students
did not see IT/CS the same way. When queried
about students’ perceptions, professors complained
that students saw IT/CS as just a way to a good job,
as only programming, or that they did not see the
big picture. Forty-three percent of professors saw
this difference in perception as problematic. This
contrasts with 25 percent of all students and 31 percent of nontraditional students who indicated that
their perceptions of the field had not changed since
beginning their IT/CS degree, as indicated in
Appendix Table C.11. An additional 32 percent indicated that they had either only a vague view at first
or now had a broader conception. This indicates
that the majority of students may have either
already “got it” or were getting it as they progressed
through the program. Professors’ perceptions of
problems with students not seeing IT/CS the same
way as they do might be unfounded or at least not
as problematic as they might think.
When asked about important prerequisites, 65
percent indicated that they would like to see students with precalculus math courses (see Appendix
Table C.26 and Chart 3.2). This seems to correspond
with students’ own idea that they wished they had
more math in preparation for their degree program
(see Appendix Table C.10). While 18 percent of professors would like to see students with at least some
introduction to computers, they were also likely to
list non-computer/math–based prerequisites as
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TABLE 3.10 Faculty Interview Student
Conceptions:
“Do incoming undergraduates generally see
IT/CS in the same terms as your concept?”
Percentage
(n=72)
Yes

19% (14)

No

67% (48)

Unsure/don’t know

10% (7)

NA

4% (3)

“How do their perceptions differ?”
Percentage
(n=53)
Way to a good job

23% (12)

Programming only

23% (12)

Don’t see the big picture

21% (11)

Related to computer games/entertainment 15% (8)
Way to make money

13% (7)

Not much math involved

13% (7)

Related to computers only

9% (5)

Internet/websites

9% (5)

Tools only

4% (2)

Don’t need to learn programming

2% (1)

“Is that a problem?”
Percentage
(n=54)
Yes, problematic

57% (31)

No, not problematic

43% (23)

well, including discipline or work ethic, logic or
critical thinking skills, an inquisitive nature and
open mind, and English or communication skills.
We also inquired about the skills that professors
hoped to impart to their students (see Appendix
Table C.27 and Chart 3.3). Again, problem-solving
was number one, with almost 40 percent mentioning it. The second most popular answer was
the ability to learn or readiness for lifelong learning.
As evidenced above by the students’ and alumni’s
ambitions for further education, this notion of lifelong learning is being passed along. Whereas 31
percent of professors wanted their students to gain
at least a measure of technological literacy, professors were as likely to mention nontechnical skills
among those they hoped to impart to their students, including creative thinking, communication
and interpersonal skills, teamwork, discipline, and a
good attitude toward work.
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Perceptions about students

success in an IT/CS program. Negative responses
to this question focused on nontraditional students
having more outside commitments and being
somewhat less confident in the beginning. About 8
percent of professors said they saw no differences
between traditional and nontraditional students,
and 6 percent said that they had no or only limited
experience with nontraditional students.
In contrast, we also asked professors if they perceived any differences between their male and
female students. Forty-two percent said that they

Professors were asked directly if they perceived any
differences between nontraditional and traditional
students. The differences most often cited were
overwhelmingly positive, including more mature,
confident, serious, committed, and enthusiastic. In
addition, nontraditional students were viewed as
having more experience, preparation, and better
skills. In other words, nontraditional students were
perceived to have most of the necessary prerequisites that professor’s identified as being essential for

CHART 3.2 Top 10 Prerequisites for Students to Begin IT Coursework According to Faculty

Pre-calculus math courses

65%

Discipline/work ethic

19%

Intro to computers/basic computer skills

18%
18%

Logic/critical thinking
Inquisitive nature/open mind

15%

Science courses

15%

English/communication skills

14%
13%

Commitment/attitude
Problem-solving ability

10%

Maturity

8%
0%

10%

20%

30%

40%

50%

60%

70%

Note: Faculty could indicate more than one answer, so total > 100%.

CHART 3.3 Top 10 Necessary Skills Faculty Hope to Impart to Their Students

39%

Problem-solving

32%

Ability to learn

31%

Technological literacy

29%

Creative thinking

25%

Communication/interpersonal
Teamwork skills

19%

Good math and programming

19%
11%

Good attitude toward work

8%

Basic IT skills

8%

Practical applications

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Note: Faculty could indicate more than one answer, so total > 100%.
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saw no differences at all between them. Some listed
positive differences, including that women were
more disciplined and focused, smarter, more
serious, more mature, and overall just better. But
we also had a number of more negative responses
in which women were perceived as being less confident than their male counterparts, more likely to
drop out, less adventurous, and less likely to enjoy
programming or computer science.
When asked about underrepresented minorities,
more professors were unwilling to answer this
question, and about 13 percent said that they
simply did not have any or enough experience with
these students. Another 26 percent said that they
saw no differences. Those willing to list differences
had only negative observations of underrepresented
minority students, including being less prepared,
being more likely to struggle, having problems fitting in, and lacking communication skills (see
Appendix Table C.28).
We were generally heartened by the positive ratings that nontraditional students received from
those who teach them. Important to keep in mind,
however, is the preponderance of Caucasian males
among nontraditional students at these institutions. The mixed perceptions of women and the
mostly negative perceptions of underrepresented
minorities are troubling, however, and problematic
from the standpoint of recruiting and retaining
more of these students.

Weed out courses
The concept of “weed out” courses—courses
specifically designed to cull weaker students out of
the program—is problematic. Often, those weeded
out are disproportionately members of underrepresented groups, including women and minorities,
but also nontraditional students. Questions elucidated above showed that nontraditional students
and women were more likely to see themselves as
average or worse than their classmates. Combine
this with a culture that condones “weeding out,”
and the potential exists for more women and nontraditional students dropping out of IT/CS. Almost
40 percent of professors said that their program has
weed out courses. Another 33 percent said that
they had courses that function as weed outs,
although they are not specifically designed as such.
When asked a follow-up question about students
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that consistently do worse in these courses, 14 percent of professors did not perceive a pattern among
students, whereas 11 percent identified nontraditional and weekend students as having difficulties
with these courses.
Nearly half of the professors queried thought
that students do perceive these courses as weed
outs. However, when asked if they thought that
this perception affected students’ ability to
complete the coursework, most said that it did not
or that it made them work harder. This is corroborated by students’ responses as outlined in
Appendix Table C.13. Fifteen percent said that students either drop out of these courses or try to
avoid them altogether, and another 15 percent said
that it does affect students’ abilities to complete the
coursework. Only 11 percent of professors said that
they try to help students get through difficult
courses or offer tutoring (see Appendix Table C.29).

Recruitment efforts
Much of the literature on increasing the numbers of
women and minorities, in particular, in IT/CS
fields discusses the importance of recruitment
efforts, especially of broadening the pool for student recruitment. (For a good summary of recruitment and retention efforts, see Janice Cuny and Bill
Aspray, “Recruitment and Retention of Women
Graduate Students in Computer Science and
Engineering,” Report of a Workshop, June 20–21,
2000, Organized by the Computing Research
Association’s Committee on the Status of Women
in Computing Research, Computing Research
Association, 2001.) Most professors, however,
indicated that undergraduate recruitment activities
were concentrated at the university level, with no
recruiting done by their specific departments.
About 10 percent said that no recruitment was necessary, mostly because they already had too many
students in the program. When asked specifically
about recruitment of nontraditional students,
about 25 percent of respondents said that there is
no recruitment of nontraditional students at their
institution, 15 percent thought there were no differences in recruiting nontraditional and traditional
students, and 11 percent indicated that nontraditional students were targeted with special literature.
A little over half of the professors we spoke with
did engage in some recruiting activities. Most had
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participated in open houses, career fairs, or campus
tours. The second most mentioned recruiting
activity involved visiting local high schools.
However, only 6 percent said that they recruited at
community colleges, a prime locale for recruiting
nontraditional students. Additionally, only 3 percent indicated that they did recruiting in their introductory courses, even though a positive experience
in an introductory course influenced students’ decisions to pursue an IT/CS degree (see Appendix
Table C.3). Finally, only 3 percent of professors had
participated in special summer programs to attract
minority students (see Appendix Table C.30).

Awareness of nontraditional students
We wanted to ascertain professors’ awareness of
nontraditional students at their institutions and the
problems they might face. When asked about the
attractiveness of their institution to nontraditional
students, 25 percent said that they offered night
and weekend courses. Almost 20 percent correctly
identified their location as being a prime reason for
nontraditional students to choose their institution,
14 percent mentioned cost, another 13 percent
specified the name recognition of the school, and 8
percent recognized the importance of degree flexibility. But about 18 percent said that there was
nothing at all about their institution that would be
attractive to nontraditional students, whereas 7
percent indicated that nontraditional students
would be put off from going there (see Appendix
Table C.31).
To assess professors’ awareness of the differences
between nontraditional and traditional students in
terms of actual schedules, we asked professors how
they saw schedules differing for both categories of
students on a daily basis as well as throughout the
course of study. About 20 percent said that there
were no differences or special treatment of nontraditional students at their institution, completely
ignoring the likelihood that nontraditional students
might take fewer courses, be on campus less hours,
or take longer to finish their degrees. One-quarter
of professors said that nontraditional students took
night and weekend courses. About 20 percent recognized that nontraditional students take fewer
classes and that they were more likely to have outside commitments than their more traditional
counterparts. Seventeen percent saw scheduling as
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a problem for nontraditional students, but only 11
percent identified a longer time to degree as a result
(see Appendix Table C.32).
Most professors (61 percent) did not perceive
any friction between nontraditional and traditional
students, and only 10 percent saw some friction
over campus resources. We found very little evidence from our student and faculty interviews that
nontraditional and traditional students might have
conflicts. To the contrary, both students and faculty
often saw benefits to having a mix of traditional
and nontraditional students in the classroom (see
Appendix Table C.33).
In terms of day and evening classes, 22 percent
of professors said that there were no differences at
all between them. About 17 percent mentioned
that labs were difficult either to schedule or hold
during the evening hours, and 15 percent indicated
that mostly adjuncts teach the night courses. Only
11 percent of professors thought that less work was
given in the evening classes, but otherwise there
were few negative opinions about the quality of
instruction in evening classes (see Appendix Table
C.34).

Internships and career outcomes
Three of five professors interviewed believe that
internships or other external work programs are
extremely or very important for traditional students. Only about 15 percent saw internships as
having no real impact or not being very important.
Those interviewees asked a follow-up question
about the importance of internships for nontraditional students saw them as important, especially if
nontraditional students were switching fields.
Eleven percent said they were not as important for
nontraditional students.
The most critical impact of internships and
external work programs, according to a majority of
professors, was the experience and exposure to the
real work environment. Another 28 percent said
that students see the practical applications of IT,
and 17 percent mentioned better job opportunities
for those students who complete an internship (see
Appendix Table C.35).
Professors were largely aware of on-campus
resources to help students find jobs. Almost 70 percent mentioned an on-campus career office available to students. On-campus recruitment activities
by area businesses and career fairs were also men-
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tioned. Approximately 11 percent of professors had
no idea what kinds of career-related resources were
available on their campuses, 7 percent said their
career center was not helpful to students, and 4 percent indicated that there was not a career center or
career-related activities undertaken at their institutions (see Appendix Table C.36).
When asked about attempts to track the career
outcomes of their alumni, about 46 percent of professors thought that there were some attempts to
track students, but these were largely unsuccessful.
Almost 20 percent said there was no tracking being
done, and 14 percent had no idea if anything was
being done or not. Approximately 18 percent could
list specific activities to track their student outcomes (see Appendix Table C.37).
We then asked if their institution or department
had any interaction or contacts with employers to
ascertain their workforce needs. Nearly 40 percent
indicated that their department or college has a
business advisory council, whereas 36 percent said
that there were unofficial or informal interactions
with employers. When asked if they made course or
curriculum changes based on interactions with
employers, nearly 40 percent indicated that they
made some course or curriculum changes, whereas
14 percent said that they made significant curriculum or course changes. Twenty percent indicated that either no changes or only minimal
changes have been made. Over three-quarters of
professors said that interaction with employers
helped in placing students in internships and jobs
(see Appendix Table C.38).

interviewed said they had nothing to add to the
definition.
Professors were also asked about the most
pressing needs of nontraditional students (see
Appendix Table C.40 and Chart 3.5). Almost 30 percent listed more time or more time management as
a necessity. More resources or financial support was
mentioned by about 20 percent of respondents.
Almost 15 percent said that nontraditional students
need course flexibility, 10 percent said they needed
more support systems, and another 10 percent recognized the need for bridging programs or more
tutoring to bring nontraditional students “up to
speed” with their traditional counterparts.
Around 4 percent identified a “sense of
belonging” as important, and this might be the
crux of the matter. While nontraditional students
might certainly benefit from more time and more
resources, feeling that they belong at a university or
college and that professors and academic staff
understand their challenges and needs as well as
their strengths would go a long way to attracting
nontraditional students of both genders and all ethnicities to a program.
Nontraditional students may not be that different
from their more traditional counterparts. If they are
choosing convenience over more traditional programs, it may just be because the more convenient
programs also welcome and appreciate students.
But nontraditional students are concerned about the
reputation of the institution from which they get
their degree and have many of the same desires and
concerns as traditional students.

Characteristics and needs of nontraditional
students

Conclusions

We asked professors to reflect on our definition of
nontraditional students—beginning college at or
after the age of 21 and/or taking longer than six
years to finish their degree—and to identify other
characteristics that describe nontraditional students
(see Appendix Table C.39 and Chart 3.4). Most
answers mirrored those categories added by the
U.S. Department of Education report, including
having children (26 percent), working full-time (15
percent), and attending school part-time (4 percent). Other responses were variations on these
additions, such as having outside commitments (14
percent). Around 14 percent of the professors we

In general, we found that nontraditional students
who find their way into more traditional academic
institutions are largely invisible to both faculty and
other students. There are very few concessions
made for them, either in course flexibility and/or
programs to help them fill in gaps in their education or adjust to being back in school. Faculty have
some positive opinions about nontraditional students, but they are not very informed about their
needs or circumstances. Nontraditional students
who choose this path (instead of going to institutions such as Strayer, which may be more likely to
cater to their needs) are more likely male and have
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considerable experience with higher education,
through a community college or having already
earned a degree. In short, the same variables that
keep women and underrepresented minorities from
choosing IT/CS education are compounded for
nontraditional students who want to attend traditional universities. Moreover, the trend among traditional universities is to focus more on the
traditional student, making it more difficult for
nontraditional students to feel like they belong.
Yet, nontraditional students still persevere at traditional universities and do earn degrees in IT/CS.
What happens after they graduate is the subject of
our next chapter.

CHART 3.4 Top Five Additional Characteristics Faculty Say Describe Nontraditional
Students
Have families/children

26%

Job responsibilities/working full-time

15%

Have outside commitments

14%

Nothing to add to definition

14%

Career changers/2nd degree seekers

11%
0%

5%

10%

15%

20%

30%

25%

Note: Faculty could indicate more than one characteristic.

CHART 3.5 Most Pressing Needs of Nontraditional Students According to Faculty

More time/time mgmt.

29%

Resources/financial support

18%

More course flexibility

14%

More support systems

10%

Tutoring/support services

10%

Child care

7%

Sense of belonging

4%
8%

Other

0%
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Chapter 4 • • •

Employment Experiences and
the Nontraditional Student
How do the varied employment experiences of IT
workers in the Washington, DC, area relate to their
educational experiences? Are there predictable
pathways or do market opportunities affect nontraditional students in unpredictable ways?
This chapter primarily discusses information
obtained from one-on-one interviews with IT
employees and employers at businesses, nonprofits,
educational institutions, and government agencies
in the Maryland, Virginia, and Washington, DC,
area. Other information derives from a mail survey
of alumni from universities and colleges in the same
region and, where relevant, from one-on-one interviews with faculty and students at colleges and universities also in the DC metropolitan area.
Descriptive information on the study participants
and data collection methods can be found in
Chapter 2.
Overall, we found differences between nontraditionally and traditionally educated students in how
they found a job and the employment choices they
made. Such findings can assist university and government policy-makers, as well as employers, in
developing strategies to more fully use nontraditionally educated students, women, and minorities
in IT positions.
The major highlights from our analysis are as
follows:
— People with a nontraditional education are more
likely to work for smaller organizations that do
not have IT as their primary focus, e.g., government agencies, financial institutions, and educational institutions.
— Nontraditional students are less likely to know
of or have convenient access to university/college career services. However, contacts with
career centers may be a primary mechanism
through which larger IT companies (software
services, etc.) hire entry-level employees. This

may make it more difficult for nontraditional
students to enter this sector of the workforce.
-— Employees with a nontraditional educational
background express higher levels of satisfaction
overall with their jobs and career prospects. It
appears that nontraditional students made wellconsidered educational choices that satisfied
their career goals.
— Nontraditional students, though often working
full-time, are interested in having internship
experiences. These opportunities, however, are
typically not made available to them.
— All students seem to realize the importance of
internships, but faculty seem less aware of their
value as a path to a better job.
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Finding a Job
How did the experience of finding a job differ
between traditional and nontraditional students?
Was a nontraditional educational background an
asset or an impediment? What aspects of nontraditional or traditional training are assets when
seeking a job and what are impediments?

Overview
The employment experiences of the groups we surveyed varied a great deal, as did the methods they
used to find a job and the value they placed on college employment in finding their first job.
Employees who were nontraditional students were
more likely to have been employed full-time in an
IT field while attending college. Employees who
were nontraditional students were also more likely
to accept an offer of continued employment from
their college employer after graduation. A large
fraction cited the stability of continued employment
as a reason for staying with the same employer, as
well as the offer of a promotion or more responsibility. This may indicate that employees who were
nontraditional students had family or other commitments that made them less able to take the time
to search for a new job when they finished their
degree and more anxious to accept a job offer once
they received one. However, it may also indicate
that nontraditional students make better employees,
i.e., employers who already had experience with a
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nontraditional student were eager to hang on to
that employee. Employees who were nontraditional
students were also less likely to have used any university resources in their job hunt. This may be
because they did not need those job-placement
resources as much. But it may also be because the
career center had inconvenient hours for nontraditional students or that the services provided were
not appropriate for or marketed to nontraditional
students.

Employment during and immediately
after college
The employee perspective
An important aspect of our study was to assess the
employment experiences of traditional and nontraditional students and to determine how full-time
employment during college, as is the case for many
nontraditional students, might have been beneficial
or detrimental. Therefore, a number of our survey
questions asked employees about their employment
experiences during and immediately after college.
Almost all of the employees we surveyed were
employed in some capacity during college (92%).
However, employees who were nontraditional students were more likely to have been employed
(96% compared to 88%) and were much more
likely to have had an IT-related job during college
(78% versus 71%) and, of course, to have been
employed full-time (49% of nontraditional versus
none of the traditional students). Traditional students, in contrast, tended to have held internships
or co-op positions during college. Because nontraditional students were often working full-time and
going to school part-time, it would have been more
difficult for them to fit an internship or co-op into
their schedules (see Appendix Tables D.1 and D.2).
Alumni views
Among our alumni survey participants, those who
had been nontraditional students were less likely to
have had a co-op or internship. They expressed
lower levels of satisfaction with the co-op/internship opportunities that were available to them
(44% of nontraditionally educated alumni were
satisfied or very satisfied versus 70% of traditionally educated alumni) (Table 4.1).
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The employees who were nontraditional students
were far more likely to have been offered a job by
their college employer, whether they were full-time
or not, upon graduation (49% compared to 17% of
their colleagues who were traditional students). Of
those who were employed as students and offered a
job upon graduation, nontraditional students were
much more likely to accept that job (37% versus
9%). Nontraditional students were also four times
more likely to have been offered a raise or promotion as an enticement to accept a post-graduation
continuation of employment (33% of the nontraditional students who accepted a job from their college employer versus none who were traditional
students). As noted in Chapter 3 (Chart 3.1), alumni
who were nontraditional students were more likely
than alumni who were traditional students to
pursue an IT degree as a path to promotion and
advancement. These data indicate that this is an
effective strategy (see Appendix Table D.3).
Interestingly, given that employment in college
often led to a job that employees wanted to keep,
the vast majority of the employees we surveyed
(87%) said that work experience in college was not
beneficial overall. However, when asked to describe
the value of college employment in more detail,
most of the survey participants had numerous good
things to say about their employment experience.
Employees who were nontraditional students were
somewhat more likely to cite the opportunity to
gain non-classroom IT skills and apply classroom
knowledge as values of work experience during college. Employees who were traditional students were
more likely to cite the exposure to career opportunities as a value of work experience (see Appendix
Table D.4).
The faculty perspective on internships and
college employment
A majority of faculty felt that internships were very
important for traditional students, although 15% of
the faculty felt that external work is not particularly
beneficial. The faculty tended to regard internships
and other external work programs as less important
for nontraditional students, although 39% of
the faculty still described them as important, even
for nontraditional students. This parallels the
employee evaluations (above) of the value of the
internship/co-op program (see Appendix Tables D.5
and D.6).
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TABLE 4.1 Alumni Survey Responses:
“Using the following five-point scale, please indicate how satisfied
you are with your IT/CS bachelor’s degree program in each of the
following areas.”
Opportunities to participate in co-op/
internship programs

Nontraditional
(n=52)

Traditional
(n=123)

All Alumni
(n=175)

Extremely+very satisfied

23% (12)

44% (54)

38% (66)

Extremely+very+somewhat satisfied

44% (23)

70% (87)

63% (110)

Somewhat+very dissatisfied

21% (11)

23% (28)

22% (39)

NA

35% (18)

7% (8)

15% (26)

Career mentoring

(n=52)

(n=123)

(n=175)

Extremely+very satisfied

14% (7)

29% (36)

25% (43)

Extremely+very+somewhat satisfied

40% (21)

64% (79)

57% (100)

Somewhat+very dissatisfied

39% (20)

34% (42)

35% (62)

NA

21% (11)

2% (2)

7% (13)

Only 17% of the faculty felt that outside work
programs lead to better employment opportunities.
Our data indicate that this is probably an underestimate on the faculty’s part, since more than 30% of
the alumni who had a job in college, 47% of the
employees who had an internship, and 33% of the
employees who had regular employment in college
were offered jobs by their college employer upon
graduation. Employment in college clearly leads to
job offers, at least from the college-period employer
(see Appendix Tables D.7, D.8, and D.3).
The student view of internships
The vast majority of traditional students we interviewed (90%) either had done or were planning to
do an internship or co-op. Even among the nontraditional students, 74% were doing or were hoping
to do an internship or co-op. The students clearly
felt that the formalized work experience of a coop/internship would be beneficial, and given the
data mentioned above on the number of students
offered jobs by their college employer, the students
may have had the most accurate view of the value of
this work experience (see Appendix Table D.9).
Summary
Internships and co-ops are important for traditional
students, but may also provide considerable benefit
to nontraditional students, especially if they are not
already working full-time. This fact is borne out by
national data from the National Association of
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Colleges and Employers (NACE), which reports
that college graduates are much more likely to find
employment if they have had an internship(s) or a
co-op during the college years.1 Additionally, in
other surveys by NACE, employers definitely indicate that hiring preferences are given to those individuals who have done an internship or co-op.2
Nevertheless, relatively few of the faculty we surveyed felt that outside work programs lead to better
employment opportunities.

Alumni views
Participants in our alumni survey who were nontraditional students were much less likely than alumni
who were traditional students to have used any university career mentoring services. The nontraditional alumni who did take advantage of university
career services also expressed less overall satisfaction
with those services (see Appendix Table D.11).
Alumni who were traditional students were more
likely than those who were nontraditional students
to have found their current job through the newspaper, internship/co-op contacts, or on-campus
recruiting and their university career center/alumni
job bank. Those who were nontraditional students
were more likely to have found their current job
through the Internet or a headhunter/recruiter
(Table 4.2). This once again indicates that nontraditional students may have less time available for job
hunting and need to have career resources that are
available when they are and that are accessible via
the web.
Alumni who were nontraditional students, as one
would expect, were often employed full-time during
college. They were also much more likely than their
traditional student peers to be working for the same
employer who employed them during college,
emphasizing again the value of college employment.
Alumni who were nontraditional students were
more likely to have received a promotion since
starting with their current employer and were more
likely to feel that receiving their degree had an
impact on the promotion they received. As noted in
Chapter 3, this desire for advancement is what often
led nontraditional students to pursue a degree (see
Appendix Tables D.12–D.14).

Job search
To learn if colleges and universities are providing
adequate job placement and career resources for
both their traditional and nontraditional students,
employees and alumni were asked to describe the
types of resources they used at their college or university to help in their job search after receiving
their baccalaureate degree. Employees who were
nontraditional students were quite a bit less likely
than their traditional student colleagues to have
used any university resources in their job search.
Although nontraditional students may not have
needed university career resources if their collegeperiod employer was likely to offer them a job,
many nontraditional students’ comments revealed
that they felt that university career resources were of
limited availability and were geared primarily
toward traditional students. Thus, these resources
were not helpful for those nontraditional students
who might have wanted to look for positions
beyond accepting a job with their college-period
employer (see Appendix Table D.10 and Chart 4.1).

CHART 4.1 Employee Interviews: “Were University Resources Used in Job Search?”

50%

All Employees; n=115

50%

62%

Traditional; n=58

38%

39%

Nontraditional; n=57
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61%
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60%
Yes
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Among the students we surveyed, 76% of the
traditional students were using or were planning to
use their university or college career center. In parallel with what we have seen in the employee and
alumni interviews and surveys, nontraditional students were either less likely to have or less likely to
be aware of a career placement facility at their college or university and were about half as likely to
plan on using it in their job search. Nontraditional
students often said that they did not use university
career resources because they were not available at a
time when they, as nontraditional students, could
get to them (see Appendix Table D.15).

Value of university reputation
Traditional students who have yet to prove themselves on the job market (even if they have had an
internship, which is deemed essential by the
National Association of Colleges and Employers)
use the reputation of their school to get a foot in the
door of employers. Most nontraditional students
are already through the door; they simply need further credentialing, and they are less concerned with
where they get it, as long as it’s convenient. Our
study confirmed this view. Employees who were
nontraditional students placed less value in the reputation of their (or any) college or university in job
hunting. These employees were also less likely to
have used college/university resources in their job
search and were more likely to have received a
job offer from their college-period employer.
Employees who were traditional students were
much more likely than those who were nontraditional students to feel that the reputation of a college or university has a positive affect on searching
and interviewing for jobs (Tables 4.3 and 4.4).

TABLE 4.2 Alumni Survey Responses:
“How did you find your current job?”

On-campus recruitment or job fairs

Nontraditional
(n=52)

Traditional
(n=123)

All Alumni
(n=175)

8% (4)

33% (41)

26% (45)

19% (10)

8% (10)

11% (20)

Internship/co-op contacts

6% (3)

11% (13)

9% (16)

Unsolicited resume or contact

12% (6)

8% (10)

9% (16)

0

5% (6)

3% (6)

56% (29)

35% (43)

45% (72)

Internet

University/college career center or alumni
job bank
Other

TABLE 4.3 Employee Interviews:
“What effect did the reputation of your undergraduate institution have
on the types of jobs you applied for, or the companies or organizations you applied to?”
Nontraditional
(n=57)

Traditional
(n=58)

All Employees
(n=115)

Positive effect

28% (16)

40% (23)

34% (39)

Negative effect

12% (7)

5% (3)

9% (10)

No effect

37% (21)

50% (29)

43% (50)

No answer, not sure

23% (13)

5% (3)

14% (16)

TABLE 4.4. Employee Interviews:
“What effect did the reputation of your undergraduate institution have
on the interviews that you received or did not receive?”
Nontraditional
(n=57)

All Employees
(n=115)

Positive effect

25% (14)

50% (29)

37% (43)

No effect or negative effect

37% (21)

38% (22)

37% (43)

No answer, not sure

39% (22)

12% (7)

25% (29)

Alumni views
Our alumni survey also queried IT/CS graduates
about the factors that led them to select their current employer. Alumni who were traditional students were more likely to rate salary and benefits as
very or extremely important and also regarded
stock/equity options as more of a draw to their current employer than did alumni who were nontraditional students. This tends to correlate with the
perks more commonly offered by larger employers,
who, as we will see in the section titled “Current

Work Environment,” more frequently hired alumni
with traditional backgrounds. Of course, in today’s
marketplace, signing bonuses and stock options are
almost nonexistent, particularly for new entrants to
the profession.
Alumni who were nontraditional students rated
good management as a slightly more important
factor in selecting their current employer than did
those who were traditional students. This may reflect
their greater experience, through longer employment
overall, with bad management. They also regarded a
family-friendly work environment as more important
to their choice of employer than their traditionally
educated peers (see Appendix Table D.16).
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Current Work Environment
Recall that the primary purpose of our study was to
determine if nontraditional training leads to different employment outcomes. We especially
wanted to find out if nontraditional training results
in less desirable jobs or lower status in the workplace. We did find that nontraditional education
correlates with holding different types of jobs.
Those who were nontraditionally educated were
less likely to work for “traditional” IT employers
such as software companies and were more likely to
work in an IT capacity for a non-IT organization
such as the government or a bank. However, we
could not ascertain if this is because nontraditional
students were more likely to begin their IT career
with a nontraditional IT employer, perhaps before
obtaining an IT degree, or if nontraditional students were simply less likely to be recruited by the
traditional IT sector.

Alumni who were nontraditional students were
considerably more likely to work at small
employers, i.e., 42% of the nontraditionally educated alumni worked at organizations with less than
500 employees, whereas 46% of the traditionally
educated alumni worked at organizations with more
than 5,000 employees (Table 4.5).
Technical skills used in current employment
Corresponding to the different sectors of employment, there was some variation in the specific technical areas and skills that the alumni survey
participants used. Alumni who were traditional students were more likely to be involved in the development of applications, databases, or systems,
whereas alumni who were nontraditional students
were more likely to be involved in internal IT support (see Appendix Tables D.21 and D.22).

Job titles, sector of employment, and
skills used
CHART 4.2 Current Job Title of Male Employees (n=44)
Job titles
Employees who were nontraditional students
showed a slightly greater prevalence of job titles
indicating leadership positions, although as noted
before, employees who were nontraditional students were likely to be older and therefore further
up the career ladder (see Appendix Table D.17).
Women we interviewed were less likely than
men to hold IT leadership positions but more
likely to have general leadership roles (Charts 4.2
and 4.3 and Appendix Table D.18). African
Americans were less likely to have leadership job
titles than Asians or Caucasians (see Appendix
Table D.19).

Leadership/
Management,
General

Other

5%

5%

55%

36%

IT Leadership/
Management

IT Position

CHART 4.3. Current Job Title of Female Employees (n=71)
Alumni views
Sector of employment
Alumni who were traditional students were more
likely to work in the more “traditional” sectors of IT
employment: IT/CS services, IT/CS software and
hardware products, or the nebulous field of consulting. In contrast, the alumni who were nontraditional students were much more likely to work in
government agencies, nonprofits, educational institutions, or the broad category of “other” (Chart 4.4
and Appendix Table D.20).
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CHART 4.4 Sector of Employment of Alumni

Other

Banking/Financial
All Alumni (n=166)
Nonprofit or Educational Org.
Traditional (n=114)
Consulting

Nontraditional (n=52)

Federal, State, or Local Gov't.

IT/CS Products and Services
0%

10%

On the whole, the differences in the skill sets used
by the alumni survey participants and the activities
in which they were involved do not indicate major
differences in the prestige of their work, but rather
are likely due to the different responsibilities
inherent in the job sectors in which they are
employed. Because alumni who were nontraditional
students were drawn to “nontraditional” IT
employers such as educational institutions and government organizations, they were perhaps more
likely to be among a small cadre of IT workers who
have more support responsibilities.

Applying skills from undergraduate degree
A crucial element of our study was assessing
whether nontraditional training provided the skills
needed for a successful IT career. We asked the
alumni and employees we surveyed how often they
applied the skills and knowledge from their IT/CS
bachelor’s degree in the current work. Nearly 60%
of both traditionally and nontraditionally educated
alumni felt that they applied knowledge and skills
from their undergraduate degree frequently to very
frequently. Similarly, nearly 70% of employees with
both nontraditional and traditional undergraduate
experiences felt that they applied skills from their
undergraduate degree frequently. This indicates that
higher education is largely giving IT/CS graduates
the skills that they need in the workplace (see
Appendix Tables D.23 and D.24).
Among the employees we interviewed, those
with a nontraditional educational background were
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20%

30%

40%

50%

more likely to say that they wished their undergraduate degree had provided them with more IT-specific courses, such as additional Unix training or a
web development course. Those employees who
were traditional students wished that they had had
more hands-on experience. These data indicate that,
at least for IT careers, hands-on experience is very
valuable. It also suggests that nontraditional education may not provide the same depth of IT training
that employees feel they need (Chart 4.5).
However, when asked how they coped with any
lack of preparation, employees who were nontraditional students seemed to rely effectively on selfteaching. Regardless of educational background, all
employees said they take classes and simply learn on
the job (see Appendix Tables D.25 and D.26).

TABLE 4.5 Alumni Survery Responses:
“What is your employer’s approximate number of employees (total for
the whole organization)?”
Nontraditional
(n=52)

Traditional
(n=123)

All Alumni
(n=175)

Under 100 employees

23% (12)

15% (18)

17% (30)

100–499 employees

19% (10)

11% (13)

13% (23)

500–999 employees

15% (8)

7% (9)

10% (17)

1,000–4,999 employees

15% (8)

15% (18)

15% (26)

5,000+ employees

27% (14)

46% (57)

41% (71)

0

6% (8)

5% (8)

NA
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Alumni views
Skills needed
In an effort to assess what sorts of skills an IT undergraduate degree ought to impart, we asked the
IT/CS alumni we surveyed to select from a list the
skills or content that they felt their degree program
should have included and which they needed in their
current job or to move up in their IT/CS profession.
Alumni who were nontraditional students were
considerably more likely to indicate wanting more
experience/training in presentation and public
speaking. Alumni who were traditional students
wished that they had received more advanced computer topics, more computer hardware training, and
more training in management and supervision skills.
The differences in skills desired from their degree
may once again reflect the differences in employment sectors (see “Job titles, sector of employment,
and skills used” above) as much as any deficits in
either a nontraditional or traditional education (see
Appendix Table D.27).

may largely reflect differences in their respective
employment sectors. Therefore, the larger question
is what drew the nontraditional students who
responded to our alumni survey to smaller organizations out of the mainstream of IT employment.
As we will discuss below, it may be that “mainstream” IT employers, who are more likely to have
well-established recruiting networks at universities,
are less able to find and less likely to seek out or consider employees with a nontraditional educational
background.

Expectations and Satisfaction with
Employment Opportunities

Summary
Nontraditional students are, for the most part, graduating with the skills they feel they need (experience
with public speaking/presentations is a notable
exception). The differences in the skills desired by
traditionally and nontraditionally educated alumni

Employees with traditional educational backgrounds were considerably more likely to express
dissatisfaction with their current employment and
how well it met the expectation they had in college.
Some of the specific comments from these traditional students were, “[It] doesn’t meet them. Not
even close!”, “It’s bad, [I] feel down, but it’s the
economy,” and “[I] work hard, but [I’m] disappointed.” This seems to indicate that employees
who were nontraditional students, perhaps through
their greater work and life experience, had more
realistic expectations and had made well-considered
educational choices (see Appendix Table D.30).
Employee interviewees were also asked, “How
satisfied are you with the types and number of
employment opportunities now available to you?”
Employees who were nontraditional students were
much more likely to say that they were satisfied or
very satisfied (50% in these two categories combined) with the employment opportunities currently available to them. In contrast, only 16% of
employees who were traditional students said that
they were satisfied or very satisfied with their
employment options (Chart 4.7). Although this
could indicate lower expectations on the part of
nontraditional students, it seems likely instead to
indicate that nontraditional education has adequately satisfied their career objectives. However, as
a caveat, older employees also expressed more
overall satisfaction with their employment opportunities, and as noted previously, among our participants, older employees were more likely to have
been nontraditional students (see Appendix Tables
B.7, D.31, and D.32).
Women, who represented 62% of our sample,
were more satisfied than men with the employment
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Additional training and new duties
To further refine the question of whether a nontraditional education is adequate, we also asked
employees if they had received any special training
after they were hired. Almost 60% of both traditionally and nontraditionally educated employees
had received some sort of special training after
being hired, but the difference between traditional
and nontraditional education paths was not striking.
Of greater note, almost 70% of women employees
reported receiving special training compared to only
48% of male employees (Chart 4.6). Whether this
indicates that women feel less stigma associated
with seeking training, or instead indicates deficiencies in the training of women, remains unanswered.
The IT employees we interviewed often commented on the need to update and augment their
skills. As the IT job market has changed, this need
and constant stress has only increased (see Appendix
Tables D.28 and D.29).
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CHART 4.5 What Employees Felt Was Lacking in Their College Education

All Employees (n=86)

Teamwork/Communication/Leadership

Traditional (n=45)
Other, Better Faculty Support

Nontraditional (n=41)

Other Courses, General Skills
Hands-On/Practical Experience
IT-Specific Courses
0%

10%

20%

30%

40%

50%

60%

CHART 4.6 Percentage of Employees Receiving Special Training After Being Hired

60%

All Employees; n= 115

29%

48%

Male; n=44

36%

68%

Female; n=71
0%

20%
Yes

11%

16%

24%

40%
No

60%

80%

8%

100%

Not Yet or Informal Training

We wanted to assess if there are differences in the
perceived value of nontraditional students compared to traditional students. We therefore queried
our interviewees and survey participants about
salary. Asked whether or not their salary was com-

mensurate with their education, most employees
(~60%) did feel they were compensated appropriately, and the differences based on traditional versus
nontraditional education were negligible (see
Appendix Table D.35).
Women were less likely than men to feel their
salary was appropriate for their education, and
African Americans and Asians also were less likely
than Caucasians to feel their pay was commensurate
with their education (Chart 4.8 and Appendix Tables
D.36 and D.37 ).
More interestingly perhaps, employees with
majors in computer systems or management information systems were the least likely to feel that
their salary was commensurate with their education
and were even less satisfied than those with non-IT
majors. Employees with computer science or computer engineering majors were considerably more
satisfied with their salaries ( Chart 4.9 and Appendix
Table D.38).
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opportunities currently available to them, although
the gender difference was much less striking than
the traditional/nontraditional difference (see
Appendix Table D.33).
Alumni views
We also asked alumni to rate how well their postgraduate work experience met their precollege
expectations. In parallel with the employee data
described above, alumni who were nontraditional
students were almost twice as likely to say that their
work experience met their precollege expectations
“exceedingly well” (see Appendix Table D.34).

Salary
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CHART 4.7 Employee Satisfaction with Available Employment Opportunities

Satisfied/Very Satisfied

Moderately/Somewhat
Satisfied
Unsatisfied/Very
Unsatisfied

Don't Know/No Response

0

0.1

0.2

0.3

0.4

0.5

0.6

All Employees (n=115)
Traditional (n=58)
Nontraditional (n=57)

CHART 4.8 “Do you feel your salary is commensurate with your education? (By sex and
race/ethnicity)”
70%

Caucasians

30%

57%

Asians

43%

50%

African Americans

50%
68%

Males

32%

56%

Females

44%

61%

All Employees
0%

39%

20%

40%
Yes

60%

80%

100%

No

Alumni views
Ominously, among the alumni we surveyed, those
who were nontraditional students were more likely
to have salaries of less than $40,000 (23% of
nontraditional alumni versus 11% of traditional
alumni), whereas those with a traditional educational background were more likely to have salaries
in the $40,000 to $59,999 range (58% of traditional alumni versus 44% of nontraditional alumni).
This finding may be related more to the types of
employers selected by alumni who were nontraditional versus traditional students. However, it could
also relate to the quality of the education they
received and therefore the types of jobs that seemed
accessible (see Appendix Table D.39).

Hiring the Nontraditional Student
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There is a continuing need to understand the views
held by those who hire IT workers about nontraditional education, nontraditionally educated
employees, women, and underrepresented minorities. Our interviews focused on assessing what
employers seek in their workforce and how they
hire and support their workers. The information
was obtained from 23 interviews with relatively
senior management staff in the Metropolitan DC
area who have a role in hiring IT workers. The
demographics of this group are described in
Chapter 2. Although this is admittedly a very small
sample, some general trends and attitudes emerge
from their answers.
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CHART 4.9 “Do you feel your salary is commensurate with your education? (By major)”
61%

Total; n=115

39%

68%

Non–IT; n=28

32%

65%

Other IT; n= 20

35%

43%

Computer/MIS; n=35

57%
72%

Comp. Sci./Engineering; n=32
0%

20%

28%

40%

60%

Yes

Desired employee qualities
The HR managers were asked, “What is the single
most important skill you look for in new hires in
IT/CS areas?” The most common responses
described seeking candidates with overall qualities
that would make them good employees in any
capacity: overall intelligence, motivation, enthusiasm, and “good character.” Interpersonal skills and
of course technical skills were also important. This
is noteworthy because the similar qualities of motivation, discipline, commitment, and breadth of
thinking were often mentioned by HR managers as
noteworthy traits among nontraditional students
(Table 4.6 and Appendix Table D.40).

Recruiting methods
Almost all of the HR managers we surveyed used
personal contacts and referrals as well as the web to
recruit new employees. Almost one-third used various types of directed recruiting, including campus
visits and job fairs, to recruit new employees.
However, among the HR managers we interviewed, little of their hiring was of new college
graduates with bachelor’s degrees, and most said
they did not target their recruiting toward new
graduates. Only 26% of the HR manager interviewees said that they recruited on campus at all (Chart
4.10 and Appendix Tables D.41–D.44).
When asked about the schools from which they
recruited, the HR manager named a few targeted
schools. Local/nearby schools were the most commonly mentioned. Although HR managers did
have specific schools from which they preferred to
recruit, there was no consensus among the 23 HR
managers about which schools were the best source
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80%

100%

No

of new hires (see Appendix Table D.45).
We also asked whether their organizations had
any ongoing relationship (formally or informally)
with any colleges or universities (including internships, advisory boards, and recruiting networks).
Just over half said that they did have some sort of
relationship, mostly informal and with Research I
or Master’s institutions in the area. These informal
relationships formed the base from which HR managers sought entry-level employees, and because few
of the employers needed many entry-level workers,
the HR managers were unlikely to seek other
sources of recent graduates (see Appendix Tables
D.46 and D.47).

Role of university reputation in
recruiting/hiring
Most of the HR managers we interviewed said that
they do not avoid any particular schools or graduates. Most did, however, admit that a school’s reputation would have some or a lot of influence on
whether or not they would decide to interview a job
candidate (see Appendix Tables D.48–D.50).
Not surprisingly, all 23 HR managers said that
they look more favorably on job candidates with
prior work experience, and most preferred that
experience to have been IT related. This opinion,
however, conflicts with their descriptions of the
value of employment during college, which is discussed in the next section. It seems that the HR
managers primarily want to hire people with work
experience but prefer for that experience to be postcollege employment rather than employment
during college (see Appendix Tables D.51 and D.52).
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TABLE 4.6. HR Managers:
“What is the single most important skill you
look for in new hires in IT/CS areas?*”
n=23 Percentage
Overall intelligence/motivation/
character

10

43%

Interpersonal/communication skills

8

35%

Appropriate technical skills

7

30%

Overall good match

4

17%

Education

2

9%

*Multiple answers possible: total > 100%.

Views of nontraditional education
Most of the HR managers we interviewed had
some experience with “retooled” majors, i.e., persons originally trained in a non-IT area who then
undergo training in IT or computer science. Of
those who had experience with retooled majors, the
vast majority viewed them favorably (nearly 70%).
Most HR managers, similarly, had experience with
IT employees who had been nontraditional students. Although broad education and previous
work experience were well regarded, most went on
to say that either their organization did not have a
preference for nontraditional students (30%) or that
they might even view nontraditional education as a
negative (22%). We cannot know for certain that
the HR managers we interviewed were not conflating nontraditional students, who may have gone
to school at any number of institutions, with “nontraditional” educational institutions, although we
did try to maintain a clear distinction between the
two during the interviews. However, even when
asked explicitly which schools they would avoid in
recruiting, only six HR managers were willing to
say that they would avoid any schools, and only
three of them mentioned “nontraditional” or
“smaller” institutions. Many of the interview participants, it should be noted, were unwilling to answer
this question (see Appendix Tables D.53–D.55 and
D.48).
When queried more specifically about what they
saw as the particular advantages or disadvantages to
hiring nontraditional students compared to traditional students, most cited the advantages of realworld experience as well as greater discipline,
motivation, focus, and commitment (Table 4.7).
When asked if they would actively recruit or
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encourage IT students to begin employment before
completion of their bachelor’s degree, many felt that
work experience would be helpful. However, many
of those who favored work experience during college spoke more positively about internships and/or
co-ops rather than full-time employment, and several said that any employment at all in college would
only distract from college education (see Appendix
Table D.56).

Diversity
We also wanted to learn about diversity in the workplace and recruiting efforts aimed at creating a
more diverse workforce. Few organizations had
any ongoing efforts to diversify their workforce;
nevertheless, most did not feel that they were experiencing difficulties recruiting women and underrepresented minorities. However, many seemed
a little unclear about who might be considered a
minority and did not differentiate between underrepresented minorities and any non-Caucasian.

CHART 4.10 “What percent of your hiring is new college graduates?”
16–80%
(n=3)
13%
26%

61%

6–15%
(n=6)
0–5%
(n=14)

CHART 4.11 “What influence does a school’s reputation have on the
decision to interview? (n=23)”
No
Influence,
35%

A Lot of
Influence,
17%

Some
Influence,
48%
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When asked how they defined diversity in their
workplace, only 4 of 23 had a ready definition (see
Appendix Tables D.57 and D.58).
Of the four HR managers who said their organization had some sort of ongoing efforts to diversify,
three elaborated:
— “Constantly looking for qualified people. Supports
Vietnam vets, women, Latinos, African
Americans.”, “targeted searches. [We] try to promote blacks, Hispanics, and females.”, “Intern program with minority schools, also a program with
Hispanic students.”
These answers indicate that some HR managers
were indeed seeking out underrepresented groups.
Of greater concern are the other 19 HR managers
for whom diversity is not a priority and who appear
indifferent to the sex and race/ethnic composition of
their workforce.
We received some particularly illuminating
answers to the question, “Does your organization
experience any difficulties in recruiting and
obtaining women or underrepresented minorities?”
Nine HR managers admitted that it is difficult to
find underrepresented minorities or women or
both. However, among the 14 respondents who
said they did not have any difficulties were the following answers (see Appendix Tables D.58 and
D.59):
— “No, they are an equal opportunity employer.” (The
interviewer noted that this organization had two
women in total, and one was a secretary.)
— “Yes. It’s diverse. There are many more men than
women, but there are a variety of ethnic groups represented, especially south Asians—Indians and
Pakistanis.”
— “No, candidates are equal. Lots of east Asians, not
just white males.”
— “No, they are very diverse now.” (This was said by
someone who did not answer the “definition of
diversity” or “efforts to diversify” questions.)
There were some answers indicating that the idea
of targeted recruiting has not caught on:
— “Not women (they are at least half of workforce).
More difficulty recruiting minorities […] just don’t
get many applications.”
— “They don’t look for people of color [and] women are
underrepresented [at this organization] in general.”
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TABLE 4.7 HR Managers:
“Do you see any particular advantages or
disadvantages to hiring nontraditional students compared to traditional students?*”
n=23

Percentage

More real-world experience

11

48%

More driven, motivated

6

26%

More disciplined, focused,
committed

7

30%

More versatile, broader
thinking

4

17%

5

22%

Advantages

Disadvantages
Family responsibilities, older,
other comments
*Multiple answers possible: total > 100%.

But there was also some cause for optimism,
granted from the same respondents who seemed
most aware of diversity issues in the earlier
questions.
— “No. This [organization] pays attention to diversity
[and] targets recruiting to minority publications.”
— “They’ve been successful here because of proactive
things they have in place. [You] can’t wait for good
people to come to you.”
The HR managers were asked how many of the
IT employees in their organization were women or
underrepresented minorities, and their answers
superficially indicate diverse workplaces. However,
it should be kept in mind that some HR managers
classified administrative staff in an IT department as
IT workers and also that some may have classified
all non-Caucasians as underrepresented minorities
(see Appendix Tables D.60 and D.61).

Supporting a diverse workplace
The HR manager participants were asked what features of their organization made it attractive or
unattractive to women. Many responded that they
felt their organization was generally supportive of
women. A fair number also described specific
family-friendly policies that would benefit women
(or men) with balancing work and family. Some of
the specific attributes mentioned were onsite child
care, flexible work schedules, a women’s networking
group, the presence of women in upper management, and good advancement opportunities for
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women. However, five described their workplace as
difficult for women, including the comment:
— “[This workplace] is attractive [to women] if you
feel like trailblazing” (see Appendix Table D.62).

about the need, in a competitive employment
market, to constantly learn the latest skills and
broaden their experience.

Summary
Regarding the features of their organization that
might make it attractive to underrepresented
minorities, the HR managers’ responses were more
likely to describe the overall positive aspects of their
workplace. For instance, “Job security and learning
business skills are valuable to all employees, especially
minorities.” The presence of diversity training was
also mentioned several times. A few comments reinforced our impression that efforts to diversify did
not necessarily encompass underrepresented
minorities (see Appendix Table D.63):
— “[The] CEO is very vocal about hiring other
nationalities [and is] active on the Hill regarding
H-1B visas for math and sciences.” And, “[we] hire
and pride [our]selves on international diversity.
Domestic diversity isn’t as high. [We] have lots of
Africans, [but] few African Americans.”

Supporting nontraditional employees
We asked the HR managers what qualities might
make their workplace attractive to nontraditional
students. Half of the responses described features
that would make their workplace appealing,
including an emphasis on experience, and flexible
work schedules and/or work locations that might
make it easier to be a nontraditional student.
However, the other half of the responses were either
neutral or indicated that it would be difficult to be
a nontraditional student while working there or to
be hired as a nontraditional student (see Appendix
Table D.64).

Layoffs

The employers we spoke with who supervise the
hiring of IT workers have favorable views toward
the nontraditional students in their employ.
Nevertheless, there was an ambivalence or even
resistance toward hiring nontraditional students and
certainly little willingness to seek out those with
nontraditional training. In terms of hiring women
and underrepresented minorities, a few of the
employers we spoke with had excellent policies and
practices in place to create and maintain a diverse
workforce. However, the majority of employers did
not have specific plans, did not think that diversity
was a problem or issue, and in many cases did not
seem to understand the difference between underrepresented minorities and all non-Caucasians.
There often appeared to be a discrepancy
between what the HR managers said about the
desirable qualities found in nontraditional students
and their unwillingness to seek out those employees
with nontraditional educational backgrounds.
It may be that they did not clearly understand the
difference between nontraditional students and
nontraditional (i.e., proprietary) educational institutions. However, what seems more likely is that
although these employers were happy with the nontraditionally educated workers they had found
through their standard recruiting methods, they
simply felt no need to seek out additional employees
with that sort of background.

Supervising the Nontraditional Student

We asked about employee layoffs to determine if
nontraditionally educated employees were more
likely to be involuntarily terminated than those with
a traditional educational backgrounds. Remarkably,
given the time frame when these interviews
occurred, only 3 of the 23 HR managers said that
their organization had laid-off IT staff in the previous year. Only one felt that the layoffs had affected
recruitment—in that case because it forced them to
recruit “someone with more skills to cover more
areas.” This particular comment reemphasized the
anxiety of many of the employees we interviewed

To learn more about employers’ perception of nontraditionally educated workers, we conducted 28
one-on-one interviews with staff selected for their
immediate supervisory responsibilities over IT
workers (line managers) at 26 area employers.
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Perceptions of nontraditional education and
the value of work experience
The line managers were asked if any universities or
colleges stood out in their minds as having exceptionally well-prepared graduates. Many of the supervisors felt that some schools produced better
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employees, including many area institutions. Only
two were willing to name a college or university
that they felt produces consistently unprepared
graduates, one named a proprietary institution, and
the other a Research university.
Almost all (27 of 28) line managers said that they
looked more favorably on job candidates with prior
work experience. Many did explicitly mention coops and internships; however, line managers were
more likely than HR managers to mention a wide
variety of work experiences that would be valuable.
When pressed to say still more about the kinds of
experience that led them to view a job candidate
more favorably, the most common answers were the
need for interpersonal skills or for specific experience in the type of work required for the position
(see Appendix Table D.65).
Most of the line managers (86%) had experience
with employees who had retooled majors (those
with training in a non-IT subject followed by IT
training) or were nontraditional students. Less than
half (43–46%) felt positively about employees with
retooled majors and also about those with nontraditional education (see Appendix Tables D.66 and
D.67).
When asked about the advantages or disadvantages of hiring nontraditional students in several
specific categories, there were far more positive
responses than negative. The most positive
responses were regarding work skills and habits,
realistic expectations, maturity and responsibility,
and ease of training.

Recruiting nontraditional students
In contrast to the HR managers, the line managers
were more open to recruiting nontraditional students. The actual content of their comments
regarding nontraditional students as employees was
also more positive than the comments of the HR
managers.
— “[Nontraditional students] are wonderful...
Especially those with military training first, then a
degree, are focused, task-oriented, goal-oriented, seasoned, and take orders well.”
— “[Nontraditional students are] very motivated,
driven, and focused. Credentials are not as important as experience.”
— “[Nontraditional students] are successful, motivated, persevering. They battle through a lot of
stuff.”
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Relationships Between Educational
Institutions and Employers
Because IT fields are particularly dynamic, with
constantly changing technologies, we wanted to
assess the degree to which educational institutions
and employers worked together to ensure a suitably
prepared workforce.

Employer perspective
HR managers were asked if their organization had
any ongoing relationship with any colleges or universities. Half (12 of 23) said that they did. Several
of these collaborations were extensive, for instance,
developing a bioinformatics track to capitalize on
the biotech boom or creating a programming
course to design software for a government agency.
However, the majority of the university/employer
relationships that the HR managers reported were
informal at best, primarily involving passing on the
names of good students, but including mention of
a chilly response from a university that had been
approached. Few of the HR managers (13%) felt
that their interactions had any impact on the curriculum at the schools with which they interacted
(see Appendix Table D.47).

Faculty perspective
The faculty who participated in our interviews were
also asked if their institution had direct interaction
or contacts with employers to ascertain their workforce needs. Nearly 40% reported having a business
advisory council of some sort, and a similar number
reported other unofficial and informal relationships.
Only 14% reported no current interaction or not
knowing of any interaction. Also in contrast with
the views of the employers above, half of the faculty
(51%) felt that the interactions that they had
with employers had led to some or significant
course/curriculum changes. More than three-quarters of the faculty felt that the interaction they or
their institution had with employers helped students
obtain placements for internships, co-ops, and/or
jobs (Tables 4.8–4.10).

Summary
Clearly, both employers and faculty see the value in
developing relationships. However, it appears to be
difficult to formalize these relationships into interactions that would prove more thoroughly beneficial to both the students and the employers.
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Perceptions of the Job Market
In spite of the difficult IT employment market
during the course of our study, few (13%) of the
HR managers reported having laid-off staff in the
previous year. However, the situation was less rosy
for new graduates. The employers we surveyed
were generally less interested in hiring recent graduates. When queried about employment rates for
their traditional student seniors, 20% of the faculty
felt that the situation in 2001–2003 was worse than
it had been in previous years. Of those faculty who
had an opinion about the employment situation for
nontraditional graduates, most felt that nontraditional students already had a job or that the situation for nontraditional students was no different
than that for traditional graduates. Only 4% of the
faculty surveyed felt that their nontraditional students received fewer job offers (see Appendix Tables
D.68 and D.69).

TABLE 4.8 Faculty:
“Does your institution have direct interaction or contacts with employers to ascertain
their workforce needs?*”
Percentage
(n=72)
Business advisory council

39% (28)

Unofficial/informal interaction

36% (26)

Faculty contacts

17% (12)

Career office contacts

11% (8)

Through internships/co-ops
No current interaction or don’t know
*Multiple answers possible: total > 100%.

TABLE 4.9 Faculty:
“Does your department make course/
curriculum decisions or changes based on
these interactions?”

Conclusions
Our study indicates that nontraditional students
often end up working for smaller organizations that
are not “mainstream” IT employers, whereas traditional students are more likely to work for larger
organizations whose primary business is software or
hardware support/services. Because nontraditional
students often accepted permanent jobs with their
college-period employer, it may be that these
smaller, not primarily IT employers were more
willing to initially hire IT workers without formal
IT training. It is also possible that nontraditional
students were simply overlooked by larger IT
employers. This could be due to limited access to
university career resources that network to these
larger employers or recruitment methods that may
ignore or devalue nontraditional education even
from a traditional institution. Nevertheless, nontraditionally educated workers, even in lower-paying
jobs, expressed higher levels of satisfaction with
their employment opportunities. This suggests that
they made well-considered educational choices that
satisfied their career objectives. However, it may
also indicate that their career objectives were less
ambitious.
Employers who had experience with nontraditionally educated workers were generally impressed
by their maturity, responsibility, and work ethic and

Bringing Women and Minorities into the IT Workforce

7% (5)
14% (10)

Percentage
(n=72)
Yes, made some curriculum/
course changes

38% (27)

Yes, made significant curriculum/
course changes

14% (10)

Minimal changes/generally aware
of employer needs

13% (9)

No changes/should not make changes

11% (8)

NA/don’t know

25% (18)

TABLE 4.10 Faculty:
“Does this interaction help with student
placement in internships/co-ops/jobs?”
Percentage
n=72
Yes
No/don’t know
NA

76% (55)
8% (6)
15% (11)
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found that they fit well into their workforce. Data
from the U.S. Department of Education3 indicate
that nontraditional education is on the rise, and in
our study, all employees, regardless of educational
background, described the need for constant
training to keep pace with rapidly changing IT
fields. With so many people pursuing their education nontraditionally, we need to encourage
employers to make more effective use of the full
spectrum of workers that is available to them. Given
the large number of underrepresented minorities
among the nontraditional students in our student
interviews and National Center for Education
Statistics (NCES) data indicating increasing rates of
two-year college attendance among underrepresented minority groups, minority populations may
increasingly achieve their educational goals through
nontraditional paths.4 Thus, if we do not ensure that
nontraditionally educated students have access to
the full spectrum of career opportunities, we will
compound the racial disparities that are already too
often present in the IT workforce.
The policy recommendations that may help
address these and other issues are the subject of the
final chapter.
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Chapter 5 • • •

Policies, Recommendations, and
Conclusions
The Changing Context for
Technology-Based Work
Demand for computer and information technology
professionals skyrocketed in the 1980s. From tools
largely associated with large businesses, defense
agencies, and scientific research, the advent of personal computing put the data handling, computation, production, and analysis functions of
computers within easy reach of every economic
sector. Productivity gains by American workers
were attributed by many economists to incorporation of technology into the workplace, whereas
others remained skeptical about technology’s
impact largely because of the difficulties associated
with measurement.
As technology permeated every sector of the
economy, the demand for computer scientists and
IT professionals increased. With growing demand
came growing supply as workers sought skills to
give them access to high-paying jobs and almost
certain employment. Bachelor’s degrees in these
fields were not the only ticket to IT/CS jobs; many
people migrated from other subject areas, learned
computing, and/or gained credentials through certificate programs.
The introduction of technology created new job
classifications, but also began to change the nature
of work in familiar jobs. A study by the National
Research Council, for example, sought to address
the effects of technology on women’s employment,
especially in job categories where women dominated. The findings, documented in Computer
Chips and Paper Clips: Technology and Women’s
Employment, painted a mixed picture.1 There was a
net loss of low-skill jobs associated with technology, including positions such as data entry and
other “back office” work largely filled by women.
But there was a gain in the category “administrative
assistant,” for example, with an upgrading of the
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support functions associated with office work.
With this shift, there were, as always, “winners”
and “losers.” New entrants into these job categories, often women of color, tended to lose, since
they had often used low-end data entry positions as
stepping stones to higher-end administrative support jobs. Those with greater access and skills
added computing functions (e.g., database development, spreadsheets, etc.) and enhanced their
employment positions. Low-end jobs were also
most ripe for export, as data entry was often moved
offshore.
The diffusion of the Internet placed even greater
value on those with computing and IT skills. In
1998, business and industry lobbied for an increase
in the number of H1-B visas, from 65,000 to
195,000 over a five-year period, fueled largely by
difficulties in hiring Americans to populate the
highest skill ranks of computer professionals. Many
within the computer fields have argued that no
shortage really existed in the supply of IT professionals, but instead, that the push was motivated by
industry’s desire to recruit foreign nationals who
would command lower salaries.
An alternative supply source has existed
throughout this period, i.e., increasing participation by women and minorities in computer science
and information technology. But, in fact, there was
a significant decline in women’s proportion of
computer science bachelor’s degrees from its high
in the mid-1980s over the decade of the 1990s. In
light of the ease of identifying talent in IT/CS fields
from sources such as India and Ireland, many programs made little or no effort to tap into the underused American base.
With the dawn of the 21st century, concerns
about adequate numbers of American IT and computing professionals have multiplied. These concerns have been fueled largely by the following:
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— Continued expansion of computing and IT
functions in all sectors of the economy
— Evolving job functions with the integration of
computing
— Decreasing opportunities for/increasing difficulties in importing talent in a post–9/11 environment
— Enhanced demand for U.S. citizen IT/CS professionals in security and defense fields for
related agencies and departments and their private sector contractors
This study sought to reveal policies, practices,
and targets of opportunity for increasing output
and use in IT/CS fields by underparticipating
groups—namely, women and minorities. The study
focused on a region with strong demand
(Washington, DC, Virginia, and Maryland) that is
also well known for robust preparation programs.
As noted in previous chapters, represented
among the leading producers of IT/CS degrees for
women and minorities are a number of proprietary
institutions. Yet the major federal program investments flow to an entirely different set of universities and colleges. Because students in these varying
types of institutions have access to different
resources and experiences, it is likely that they do
not have equivalent degree programs. Students are
likely attracted to the more client-centered
approach of proprietary schools, especially because
many of these students appear to be pursuing
degrees while serving full-time in the workforce.

Recommendations on
Nontraditional Pathways
1. Developing and articulating standards
Professional societies, employers, and representatives of institutions should work together to articulate voluntary program standards, such as ABET
accreditation standards for engineering and those
in chemistry issued by the American Chemical
Society. The availability of such guidance would
provide students with key information about the
quality, structure, and reputation of programs—criteria that do appear to affect their employment
futures.
These standards for programs should offer guidance for both proprietary and other providers to
help them reach some common agreement of what
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should be learned and how the resulting skills can
be measured. Such accountability would satisfy students, accreditors, and employers alike.
2. “Traditional providers,” i.e., those offering fulltime study opportunities, should consider
expanding their client-centered options, including
remote-learning coursework, to attract nontraditional students who may work full-time and/or do
not seek a four-year degree.
Federal sponsors, especially the National Science
Foundation, U.S. Department of Education, and
the Department of Labor, should support expansion of program options described in recommendations 1 and 2 above.
3. Public and private sponsors should reexamine
their support of two-year colleges and HBCUs/HSIs.
The disproportionate contribution of these institutional types to the education of minority and
women students and to those seeking nontraditional educational pathways warrant increased
investment. Market-sensitive sponsors need to
direct their resources to where the students are who
are most likely to prepare for the jobs in their
industries. Nontraditional students represent a
surging pool too talented and geared to market
opportunities to ignore.

Who Pays?
Nontraditional students challenge us to reconsider
the provision of funding assistance for education in
IT/CS fields. There are at least three reasons for
weighing the cost of such training: advancement,
evolution of existing jobs, and overall expansion of
the talent pool. Each relates to different ways to
pay—student supported, employer supported, and
grantor supported. Students in our study were seen
to require many different forms of support for their
education.2
If IT/CS is a growth segment of both the higher
education universe and the global economy, then
educators and employers share the responsibility
for the development of talent in this area. This is
especially so if the federal government and industry
deem IT a “national need.” Arguably, for the last
decade, this has been the case.
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The rising overall cost of education and
shrinking contributions by the states to public
higher education has increased pressures on students and their families. Forward-looking governors in states such as New Jersey and North
Carolina effectively tied the fortunes of higher education institutions to economic development strategies. Traditional students benefit from such
visionary policies, but the effects on nontraditional
students are harder to discern. Rising tuitions
without federal student aid relief, notably the stagnant dollar value of Pell Grants, forced more
would-be full-time students into part-time study.
Hence, the ranks of nontraditional students
swelled.
4. Public and private sponsors should develop a new
collaborative aid program, administered as a competitive block grant to institutions, to allow U.S. IT
students to study part-time in areas defined as
“national need.” Individual or consortia of companies could target institutions that are proven suppliers of talent to their industry.

ability to diversify the pool of faculty in traditional
institutions. In 2001, foreign nationals received
almost half of all master’s degrees in computer science, whereas over 50 percent of doctorates were
awarded to non–U.S. citizens. Whereas the
advanced degree pool was not the focus of this
study, the interplay between faculty composition
and attitudes towards minority students can only
be addressed by interactions within a more diverse
faculty.
A corollary curriculum need is to emphasize the
applicant’s problem-solving IT/CS skills in the
admissions process rather than his or her programming experience alone. Gauging current knowledge and skills upon entry is necessary but not
sufficient. Estimating potential for growth and versatility, which colleges and universities do unevenly
at best, is also needed. A corollary student need is
the provision of career guidance to students as well
as information regarding employer perceptions,
expectations, and opportunities. Market surveys on
program alumni outcomes afford new students a
realistic sense of where IT/CS coursework may lead
and how that aligns with one’s career aspirations.

Structure of Academic Programs
Faculty knowledge (or lack of knowledge, in the
case of observations about traditional institutions)
of workplace needs and faculty attitudes about
women and minority students are in dire need of
updating and repair. For too many, stereotypes
abound. Training graduates for a global workplace
is a murky concept. Translating knowledge into
skills is a lofty concept lacking a pedagogy.
5. The value and need for internships, co-op, and
other workplace experiences is a proven antidote to
the parochialism of many faculty. Invigorating traditional degree programs by augmenting both the faculty and the curriculum is essential. Such changes
are likely to yield higher retention of minority and
women students. Combined with financial aid,
they are also likely to convert more part-time students into full-time enrollees.
It is not clear how the lack of diversity among
IT/CS faculty interacts with expressed negative attitudes, for example, about minority students. The
small numbers of women and minorities among
advanced-degree recipients decrease their avail-
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Needs of Different Employers
The federal government plays a dual role in the IT
workforce. It is a critical employment sector, with
concerns about remaining competitive, as well as a
regulator/accountability agent for other sectors that
employ IT professionals.
6. Enforcement of employment discrimination laws
through the Equal Employment Opportunity
Commission should be strengthened.
Glass ceilings, gender disparities in pay and promotion, and separation experiences of minorities
remain workplace realities. How are they resolved,
how long does it take, how are whistleblowers protected, etc.? In addition, this study found differences in the treatment by human resources
departments, if not line managers, of students who
have reached the workplace via a nontraditional
educational pathway. This, too, is a form of discrimination totally unrelated to performance and
merit-based work appraisal.
Providing a supportive work environment, of
course, is the principal way of attracting and
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retaining talent. Organizations such as Catalyst and
magazines such as DiversityInc rate corporations on
workforce climate by surveying women and
minority employees. Similarly, Fortune 500 companies are evaluated on their receptivity to diversity
and the mentoring of their senior executives.
Government Executive does such a review for federal
departments and agencies. Nevertheless, discrimination persists. If nontraditional students become a
new workplace “caste,” U.S. higher education will
have failed the “supply” test in response to the
demand for a different, technically, and culturally
competent 21st century worker.

Conclusion
The current system of preparation of “line” IT/CS
professionals appears to be structured to accommodate 18-year-olds who come to colleges or universities directly out of high school. The presumption
seems to be that their attendance is supported by
parents, perhaps augmented by student loans. This
picture is narrow and outmoded, especially for
women and minorities who pursue IT/CS degrees.
If one imagines that a much larger pool of talent
lies beyond the vision embodied within the system
currently in place, it is essential to provide multiple
viable pathways for program structure, support of
education, and accommodation to workplace
needs.
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Appendix A • • •

2005
Information Technology/Computer Science
Alumni Survey
Dear IT/CS Alum:
The American Association for the Advancement of Science (AAAS) and the Commission on Professionals
in Science and Technology (CPST) have partnered with 26 universities, including your alma mater, in a
National Science Foundation–funded study to track the career paths of the academic year 2000 IT/CS bachelor’s graduates in Washington, DC, Maryland, and Virginia. As a graduate of one of those institutions, we
are interested not only in why you chose to enter the IT/CS field, but also in when and how you chose that
career path, and in your work experience thus far. Our overall purposes are to increase the number of people
choosing a career in IT/CS, particularly those groups who have traditionally not participated in this field in
large numbers, as well as to gain understanding about the different paths taken by those seeking such careers.
Our findings will be used to make policy recommendations about the best way to fund IT/CS programs in
higher education to make certain there is an adequate and diverse supply of IT/CS personnel and to ensure
that the U.S. remains competitive in the increasingly global economy.
We ask that you help us by completing this background survey and returning it to us in the self-addressed,
stamped envelope enclosed. Or, if you prefer, you may fill out the survey online at
http://ehrweb.aaas.org/itwf (no longer a live link). The survey results will also be available to you on this site,
so that you will have the opportunity to compare your experiences and circumstances with those of your
fellow graduates. Two follow-up surveys will be sent to you within the next two years, so that we can get an
accurate picture of your postgraduate experiences.

PROVISIONS FOR PROTECTION OF CONFIDENTIALITY
All team members involved in this project will be required to protect the confidentiality of respondents
during the course of this project. Information obtained from case records will only be used for the purposes
of this project and will not be released to any person or persons not connected with the project. Survey
responses will be aggregated to form group data, and only these data will be used in our reports.

Thank you for your participation. The survey is designed to be quick and easy to complete. Please direct
any questions or comments to itwf@aaas.org.
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A. EDUCATIONAL BACKGROUND
1. Please give the month and year that you received your High School diploma or GED.
Month: __________ Year: __________
2. Please give the month and year that you began work on your IT/CS bachelor’s degree.
Month: __________ Year: __________
3. Please give the month and year that you graduated with your IT/CS bachelor’s degree.
Month: __________ Year: __________
4. What is the name of the college or university from which you graduated with your IT/CS degree?
________________________________________
5. What was your major? (Please check only one)
l
Computer Science
l
Computer Engineering
l
Computer Information Systems/Information Systems
l
Business or Management Information Systems
l
Other (Please specify):
________________________________________________________________________
6. What was your primary reason for choosing to pursue an IT/CS degree? (Please check only one)
l
Opportunities for promotion/advancement
l
Salary potential
l
Personal interest
l
Family/parental influence
l
Friend/peer influence
l
K-12 teacher influence
l
Other (Please specify):
________________________________________________________________
7. Using the following five-point scale, assess the importance of each of the following in your selection
of the university/college where you obtained your IT/CS degree. (Please circle choice)
1
Essential

2
Very Important

3
Important

4
Limited Importance

5
0
Not Important Not Applicable

Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
Geographic location of campus . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
Convenience of commute . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
Flexibility of course offerings . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
2
3
4
5
0
Reputation of institution/program/professor(s) . . . . . . . . . . . .1
2
3
4
5
0
Size and/or culture of institution . . . . . . . . . . . . . . . . . . . . . . .1
Presence of minority and/or female students and faculty . . . . .1
2
3
4
5
0
2
3
4
5
0
Employer tuition reimbursement program . . . . . . . . . . . . . . .1
Existence of online courses . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
Relative/friend attended . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
Other reason(s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
(Please specify): ___________________________________________________________________________
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8. For the majority of time you were pursuing your IT/CS degree, did you attend college full-time
or part-time?
l
Full-time
l
Part-time
9. While pursuing your IT/CS bachelor’s degree, did you do any of the following?
Yes
No
Attend night/evening classes
l
l
Attend weekend classes/programs
l
l
Take a web-based or online course
l
l
Take any distance learning courses
l
l
10. What was your primary employment status before pursuing your IT/CS degree?
l
Full-time
l
Part-time
l
Self-employed
l
Summer work/internships
l
Temporary jobs
l
Not working
11. What was your primary employment status during the years spent pursuing your IT/CS degree?
l
Full-time
l
Part-time
l
Self-employed
l
Summer work/internships
l
Temporary jobs
l
Not working
12. What was your main source of financing for your IT/CS degree? (Please check only one)
l
Financial support from parents/partners/other relatives, not to be repaid
l
Loans from the school you attended, banks, federal/state government
l
Loans from parents or other relatives that must be repaid
l
Financial assistance or reimbursement from your employer
l
Tuition waivers, fellowships, grants, scholarships
l
Earnings from employment
l
Savings
l
Other (Please specify):_____________________________________________
13. Did you attend any other universities or colleges prior to the one from which your IT/CS
degree was awarded?
l
Yes
l
No
If yes, what other institutions did you attend?
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
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14. Did you receive any other degree(s) from a college or university prior to your IT/CS degree?
l
Yes
l
No
If yes, specify degree(s) and degree-granting institution(s):
____________________________________________________________________
____________________________________________________________________
15. Since completing your IT/CS bachelor’s degree, are you pursuing any additional formal education?
Yes
No
A certificate program in IT/CS
l
l
Additional training courses in IT/CS
l
l
A graduate degree in an IT/CS field
l
l
A graduate degree in a non-IT/CS field l
l
Other
l
l
(Please specify): _________________________________________________
16. Using the following five-point scale, please indicate how satisfied you are with your IT/CS bachelor’s
degree program in each of the following areas. (Please circle choice)
1
Very Satisfied

2
Satisfied

3
Neutral

4
Somewhat Dissatisfied

Quality of instruction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Facilities and equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Academic advising . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Career mentoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Faculty/administration support . . . . . . . . . . . . . . . . . . . . . . . . .1
Working relationships with professors . . . . . . . . . . . . . . . . . . .1
Working relationships with other students . . . . . . . . . . . . . . . .1
Exposure to cutting-edge technology . . . . . . . . . . . . . . . . . . . .1
Opportunities to participate in co-op/internship programs . . .1
Opportunities to attend professional meetings . . . . . . . . . . . . .1
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5
0
Very Dissatisfied Not Applicable
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5

0
0
0
0
0
0
0
0
0
0
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B. EMPLOYMENT INFORMATION
1. Have you been involuntarily terminated since you received your IT/CS degree?
l
Yes
l
No
If yes, please indicate reason(s):
l
Laid off/down-sized
l
Company shutdown
l
Other (Please specify):______________________________________________
2. Are you currently working?
l
Yes, I am currently employed.
l
No, I am currently not working, but actively seeking employment.
(Please skip to section C, question 1)
l
No, I am currently not working and not actively seeking employment.
(Please skip to section C, question 1)
3. Are you currently:
l
employed in an IT/CS job?
l
employed in a non-IT/CS job? (Please specify employment field):
_____________________________________________________________
l
l

self-employed and doing IT/CS work?
self-employed and doing non-IT/CS work? (Please specify employment field):
______________________________________________________________

l

Please check here if you are employed and also an independent consultant.

4. How did you find your current job? (Please check only one)
l
Through a newspaper advertisement
l
Through an advertisement in an IT publication
l
On the Internet (for example, monster.com or other job websites)
l
Through internship/co-op contacts
l
Through an unsolicited resume or contact you made with the company
l
On-campus recruitment
l
Faculty advisors
l
University/college career center or alumni job bank
l
Professional meetings
l
Job fairs
l
Headhunter/IT recruiter
l
Employment agency
l
Transfer within company
l
Other (Please specify): ___________________________________________
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5. If you are currently employed outside of IT/CS, please explain why. (Please check all that apply)
l
Better pay or opportunities for advancement
l
Better working conditions
l
Job location
l
Change in career interest
l
Family-related issues
l
A job in IT/CS was not available
l
Other (Please specify): _____________________________________________
6. If you were working while attending school, are you still working for the same employer?
l
Same employer/same position
l
Same employer/different position
l
Different employer
l
Not applicable
7. Have you been promoted since starting with your current employer?
l
Yes
l
No
If yes, how long after initial employment was your promotion? ______________
If you were working for this employer prior to receiving your degree, how long after receiving your
degree was your promotion? __________________________
Do you believe your degree had an impact on your promotion? ______________
8. What is your current job title?____________________________________
9. How many job offers did you receive as part of the search for your present position? _____________
10. In what sector is your primary employment? (Please check only one)
l
IT/CS services
l
Health care
l
Agriculture
l
Federal government agency
l
State or local government agency
l
IT/CS hardware products
l
Banking/financial
l
Hospitality
l
Nonprofit organization
l
IT/CS software products
l
Manufacturing (non-IT/CS)
l
Food products/services
l
Educational institution
l
Consulting
l
Telecommunications/networking
l
Transportation
l
Other (Please specify): _____________________________________________
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11. Using the following five-point scale, please rate each of the following in terms of what attracted you most
to your current employer. (Please circle choice)
1
Essential

2
Very Important

3
Important

4
Limited Importance

Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Good salary and benefits package . . . . . . . . . . . . . . . . . . . . . . .1
Stock or equity options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Signing bonus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Opportunities for promotion . . . . . . . . . . . . . . . . . . . . . . . . . .1
Flexible hours/schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Location/ease of commute . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Telecommuting option . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Internship/co-op experience . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Challenging work environment . . . . . . . . . . . . . . . . . . . . . . . . .1
Organizational culture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Intellectual environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Friendly work environment . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Opportunities to work on new technology . . . . . . . . . . . . . . . .1
Opportunities to gain new technical skills . . . . . . . . . . . . . . . . .1
Good management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Job security . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Social benefits of work to society . . . . . . . . . . . . . . . . . . . . . . .1
Work relates to undergraduate research . . . . . . . . . . . . . . . . . . .1
Support networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Presence of minority or female employees . . . . . . . . . . . . . . . . .1
Family-friendly work environment . . . . . . . . . . . . . . . . . . . . . .1
Friends or family working for same employer . . . . . . . . . . . . . .1
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
(Please specify): _____________________________________________

5
0
Not Important Not Applicable
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

12. What is your employer’s approximate number of employees (total for the whole organization)?
l
Under 100 employees
l
100–499 employees
l
500–999 employees
l
1,000–4,999 employees
l
5,000+ employees
13. At your primary employer, what is your current salary range?
l
$24,999 per year or less
l
$65,000–$69,999
l
$25,000–$29,999
l
$70,000–$74,999
l
$30,000–$34,999
l
$75,000–$79,999
l
$35,000–$39,999
l
$80,000–$84,999
l
$40,000–$44,999
l
$85,000–$89,999
l
$45,000–$49,999
l
$90,000–$94,999
l
$50,000–$54,999
l
$95,000–$99,999
l
$55,000–$59,999
l
$100,000 per year or more
l
$60,000–$64,999
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14. Since starting with your current employer, have you received a raise?
l Yes
l No
If yes, how long after initial employment did you receive your first raise? _____________
If you were working for this employer prior to receiving your degree, how long after receiving your
degree was your first raise? __________________________
15. Do you receive either of the following in addition to your base salary?
Yes No
l
l
Stock Options
Bonuses
l
l
16. How many hours do you work in an average workweek at your primary place of employment?
________ hours
17. Using the following five-point scale, please indicate how often you are involved in each of the following
technical areas in your current job. (Please circle choice)
1
Very Frequently

2
Frequently

3
Sometimes

4
Rarely

5
Never

0
Not Applicable

Applications, database, or systems development . . . . . . . . . . .1
2
3
4
5
0
Applications, database, or systems maintenance . . . . . . . . . . .1
2
3
4
5
0
Client/customer IT support . . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
Feasibility studies/business case development . . . . . . . . . . . . .1
2
3
4
5
0
Help desk/customer center support . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
Internal IT support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
Network or systems administration/operations . . . . . . . . . . . .1
2
3
4
5
0
Network or systems documentation development . . . . . . . . . .1
2
3
4
5
0
Requirements analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
Technical specifications development . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
2
3
4
5
0
User manual/instructions development . . . . . . . . . . . . . . . . . .1
Marketing, sales, or business development . . . . . . . . . . . . . . .1
2
3
4
5
0
Project management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
4
5
0
3
2
Teaching client or internal staff courses… . . . . . . . . . . . . . . . .1
Programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
2
3
4
5
0
(Please specify languages): __________________________________________________________________
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18. Using the following five-point scale, please indicate how often you were involved in each of the following
activities in your current job over the past year. (Please circle choice)
1
Very Frequently

2
Frequently

3
Sometimes

4
Rarely

Attending conferences, trades shows, or professional
society meetings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Participating in client or vendor meetings . . . . . . . . . . . . . . . .1
Participating in internal staff meetings . . . . . . . . . . . . . . . . . . .1
Participating in standards development or on technical
committees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Problem-solving or troubleshooting . . . . . . . . . . . . . . . . . . . .1
Performing research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Presenting informal or formal briefings or talks . . . . . . . . . . .1
Writing memos and progress reports . . . . . . . . . . . . . . . . . . . .1
Managing and supervising . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Writing white papers, research reports, and other publications 1

5
Never

0
Not Applicable

2
2
2

3
3
3

4
4
4

5
5
5

0
0
0

2
2
2
2
2
2
2

3
3
3
3
3
3
3

4
4
4
4
4
4
4

5
5
5
5
5
5
5

0
0
0
0
0
0
0

19. In your work, how often do you apply the skills and knowledge from your degree program?
l
Very frequently
l
Frequently
l
Sometimes
l
Rarely
l
Never
20. Using the following five-point scale, please rate how important each of the following skills is in your current job. (Please circle choice)
1
Very Frequently

2
Frequently

3
Sometimes

4
Rarely

Collaboration/teamwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Logic design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Oral communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Data structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Structured decision-making . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Numerical methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Team leadership . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Probability and statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Up-to-date technical knowledge . . . . . . . . . . . . . . . . . . . . . . .1
Computer architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Written communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Systems analysis/design methods . . . . . . . . . . . . . . . . . . . . . . .1
Programming techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Software engineering methods . . . . . . . . . . . . . . . . . . . . . . . .1
Problem-solving methods . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Management/supervision . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
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5
Never
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

0
Not Applicable
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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21. Are there additional skills or content knowledge that your degree program should have included, that
you need in your current job or to move up in the IT/CS profession? (Check all to which you might have
wanted more exposure in your coursework)
l Collaborative work/teamwork
l
Basic computer concepts
l Creative problem-solving
l
Computer hardware
l Cost-benefit analysis
l
Design methodologies
l Grant/project management
l
Project/task planning
l Decision-making
l
Statistics and probability
l Presentation/public speaking
l
Technical writing
l Research methods
l
Management/supervision
l Writing for business
l
Other (Please specify):
l Advanced computer topics
________________________________
22. Does your postgraduate work experience meet your pre-college expectations?
l Yes, exceedingly well
l Yes, for the most part
l Somewhat
l No, not for the most part
l No, not at all
23. How well do you feel you are doing in comparison to your colleagues who do not have an IT/CS degree?
l Much better
l Slightly better
l Same
l Slightly worse
l Much worse
24. Are you actively seeking other employment?
l Yes
l No
25. Have you had headhunters and recruiters approach you unsolicited in the last year?
l Yes
l No
If yes, how often? ___________________________________________________
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C. DEMOGRAPHIC INFORMATION
1. Gender
l Female
l Male
2. Do you have any of the following long-lasting conditions?
l Blindness, deafness, or a severe vision or hearing impairment
l A condition that substantially limits one or more basic physical activities such as walking, climbing
stairs, reaching, lifting, or carrying?
3. Are you a: (Please check only one)
U.S. citizen?
l Native born
l Naturalized
Non-U.S. citizen?
l With a permanent U.S. resident visa
l With a temporary U.S. resident visa
4. If a U.S. citizen, are you Spanish/Hispanic/Latino?
l Yes
l No
5. If a U.S. citizen, please indicate your race. (Mark one or more)
l
African American
l
Asian
l
Pacific Islander
l
Native American
l
White
l
Other (Please specify): _________________________________
6. In what year were you born? _______________
7. What is your zip code where you currently live? __________-________
8. Were you the primary caregiver to any children while pursuing your IT/CS degree?
(Only count children who lived with you at least 50% of the time)
l Yes (please specify number of children): __________
l No
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Thank you again for your participation! Please share any additional comments with us in the space below.
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D. EMPLOYEE INTERVIEW PROTOCOL
Interviewer: ______________________________________________________
Organization: _____________________________________________________
Interviewee: ______________________________________________________

1. We define a nontraditional student as someone who began their bachelor’s degree later in life (after age
20) or took longer than 6 years to finish. With this definition, would you consider yourself to have been
a nontraditional student?
l Yes
l No
If yes, how did this nontraditional course of study affect your education? (i.e., make it harder or easier,
force you to take night, weekend, or web-based classes, etc.)

2. What were the particular reasons that you chose the college or university where you got your
IT/CS degree?

3. Did you have adequate access to lab facilities at your undergraduate institution?
l Yes
l No
If yes, how would you rate the quality of your lab facilities?

How did this influence your studies?
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4. Were you employed while pursuing your bachelor’s degree?
l
Yes
l
No
In an IT-related job?
l
Yes
l
No
Please describe:
Full-time (if yes, go to 5A)

Part-time (if yes, go to 5A)

Internship (if yes, go to 5B)

Co-op (if yes, go to 5B)

Other

5A. If you were regularly employed during college, did the same employer offer you a full-time
position after you obtained your degree?
l Yes
l No
Did you take it?
l Yes
l No
Why or why not?

If yes, did the job offer come with a promotion or a raise?

B. If you participated in internships or co-ops during college, were you offered a full-time position at the
same organization after obtaining your degree?
l Yes
l No
Did you take it?
l Yes
l No
Why or why not?
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6. Did you find your work experience during college to be beneficial?
l Yes
l No
How so?

7. Is this your first job since obtaining your bachelor’s degree?
l Yes
l No
If no, where was your previous job and why did you leave?

8. What kind of resources, if any, did you utilize at your college/university to help you in your job search?
(i.e., career center, faculty, mentors, teachers, advisor, etc.)

9. Did the reputation of your undergraduate institution make any difference in the types of jobs you applied
for, or the companies or organizations you applied to? How?

What about the interviewing process? Do you think your school made a difference in where you received
an interview? How?
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10. How many job offers did you receive while searching for your present position?_____
When was this—approximately what months and year?
Have you had headhunters or recruiters approach you unsolicited?
l
Yes
l
No
How satisfied are you with the types and number of employment opportunities now available to you?

11. What was your primary reason for choosing your current job?

12. What is your current job title?

13. What are your three primary job responsibilities?

14. How do you feel your college education has prepared you for the duties of your current job?

15. How often do you apply the skills and knowledge you obtained from your degree program in
your current job?
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16. Did you receive any specialized job training after you were hired for your current job?
(i.e., courses, workshops, certification, etc.)

17. Are you performing the job responsibilities for which you were hired?
l
Yes
l
No
If no, how are they different?

18. Were there any college courses that you found particularly useful for an IT job?

19. Now that you are working, what, if anything, do you feel was lacking in your college education? (i.e.,
are there any additional skills or content knowledge that your degree program should have included?)

How are you coping with that lack? (i.e., more courses, graduate degree, searching for another job,
nothing, etc.)
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20. How would you rate your educational preparation in comparison to your co-workers?

Do you feel you are now doing better, worse, or the same as your coworkers without IT/CS degrees?

21. Do you feel valued and respected by your managers?
l
Yes
l
No
Why?

Peers?
l
Yes
l
No
Why?

Subordinates?
l
Yes
l
No
Why?

22. Do you feel that your salary is commensurate with your college education?
l
Yes
l
No
Why or why not?

23. If you are paying off school loans, is your salary adequate to do so in a timely manner?
l
Yes
l
No
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24. Thinking back, when you were in college, what were your expectations for the kind of job you would
have after graduation?

How does your current work experience meet those expectations?

25. Do you feel you will ever change your job field?
l
Yes
l
No
Why?

Go back to school?
l
Yes
l
No
Why?

26. Is there anything else you would like to add about how your educational experiences influenced your
employment?
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E. EMPLOYER PRE-INTERVIEW QUESTIONS
Dear Employer:
The American Association for the Advancement of Science (AAAS) and the Commission on Professionals
in Science and Technology (CPST) would like to thank you for participating in this interview. Before we
begin, we ask that you please fill out this questionnaire with some basic background information.

PROVISIONS FOR PROTECTION OF CONFIDENTIALITY
All team members involved in this project will be required to protect the confidentiality of respondents
during the course of this project. Individual information obtained will be aggregated to form group data
for our reports. No individual data or data aggregated by organization will be released to your organization, nor to any person or persons not connected with the project.

1. What is your current position? ____________________________________________
2. How long have you been in this position?
______ years, and _______ months
3. How many years have you been with this organization? ___________
4. What is your gender?
l
Female
l
Male
5. Are you a: (Please check only one)
l
U.S. citizen?
l
Non-U.S. citizen with permanent residency?
l
Non-U.S. citizen with a temporary visa?
6. If a U.S. citizen, are you Spanish/Hispanic/Latino?
l Yes
l No
7. If a U.S. citizen, please indicate your race. (Mark one or more)
l
African American
l
Asian
l
Pacific Islander
l
Native American
l
White
l
Other (Please specify): _________________________________
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F. EMPLOYEE PRE-INTERVIEW FORM
Dear IT/CS Employee:
The American Association for the Advancement of Science (AAAS) and the Commission on Professionals
in Science and Technology (CPST) would like to thank you for participating in this interview. Before we
begin, we ask that you please fill out this questionnaire with basic demographic, educational, and employment data.

PROVISIONS FOR PROTECTION OF CONFIDENTIALITY
All team members involved in this project will be required to protect the confidentiality of respondents
during the course of this project. Individual information obtained will be aggregated to form group data
for our reports. No individual data or data aggregated by firm will be released to your organization or to
any person or persons not connected with the project.

1.

Where did you obtain your IT/CS bachelor’s degree?
Institution: _________________________ City: _________________________

2.

When did you begin pursuing your IT/CS bachelor’s degree?
Month: __________ Year: __________

3.

When did you finish your IT/CS bachelor’s degree?
Month: __________ Year: __________

4.

What was your IT/CS major? _________________________________________
Minor? ________________________________
If you changed your major, what did you change it from? __________________

5.

Did you attend your university/college primarily Part-time?
Do you have any other degrees?
l
Yes
l
No

or

Full-time? (Circle one)

6.

If yes, what degree(s) do you have? _________In what field? __________________________________
At what institution did you obtain this degree, and when? ______________
________________________________________ Year: ___________

7.

In what year were you born? _____________

8.

What is your gender?
l
Female
l
Male
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9.

Are you a: (Please check only one)
l
U.S. citizen?
l
Non-U.S. citizen with permanent residency?
l
Non-U.S. citizen with a temporary visa?

10. If a U.S. citizen, are you Spanish/Hispanic/Latino?
l
Yes
l
No
11. If a U.S. citizen, please indicate your race. (Mark one or more)
l
African American
l
Asian
l
Pacific Islander
l
Native American
l
White
l
Other (please specify) _________________________________
12. Are you the primary caregiver to any children? (Only count children who live with you at least
50% of the time)
l
Yes (Please specify number of children): __________
l
No
13. Do you have any of the following long-lasting conditions?
Yes No
l
l Blindness, deafness, or a severe vision or hearing impairment
l
l A condition that substantially limits one or more basic physical activities such as walking,
climbing stairs, reaching, lifting, or carrying
14. Did you receive any federal financial aid during school? If yes, what type of aid?
Yes No
l
l Stafford loan
l
l PLUS loan
l
l Pell Grant
l Work-study
l
l
l Montgomery GI Bill
l
l Other (Please specify): ________________________________________
15. Did you receive other forms of financial aid? (Please check all that apply)
l
Financial support from parents/partner/other relatives
l
Loans from the school you attended
l
Financial assistance or reimbursement from your employer
l
Tuition waivers, fellowships, grants, scholarships from the college
l
Teaching or research assistantships from the college
l
Other (Please specify):_____________________________________________
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G. FACULTY INTERVIEW PROTOCOL
Interviewer: _____________________________________________________________
Date and Time: ___________________________________________________________
Institution and Department: _______________________________________________
[Interviewer: Please specify from the outset that all the questions in this interview will refer to faculty and administrators’ experiences with undergraduate IT/CS students only.]
1.

In your estimation, what is the defining concept of an IT/CS education? What core courses should be
included in any IT/CS degree program?

2.

Do incoming undergraduates generally see IT/CS in terms of that concept? How do their perceptions
differ? Is that a problem?

For the purposes of our study, we define nontraditional students as anyone who a) begins
their baccalaureate degree after the age of 20 and/or b) takes longer than 6 years to complete a
baccalaureate degree.
3.

Given our definition, are there both nontraditional and traditional majors in your program? What is an
approximate percentage of nontraditional undergraduate majors?
l
0–10%
l
11–25%
l
26–50%
l
Over 50%
l
Don’t know

4.

What is the approximate percentage of women undergraduate majors currently enrolled in your
department?
l
0–5%
l
6–10%
l
11–15%
l
16–25%
l
26–40%
l
Over 40%
l
Don’t know
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5.

What is the approximate percentage of international undergraduate majors currently enrolled in your
department?
l
0–5%
l
6–10%
l
11–15%
l
16–25%
l
26–40%
l
Over 40%
l
Don’t know

6.

What is the approximate percentage of underrepresented minority (African Americans, Hispanic
Americans, and American Indians) undergraduate majors currently enrolled in your department?
l
0–5%
l
6–10%
l
11–15%
l
16–25%
l
26–40%
l
Over 40%
l
Don’t know

7.

What is the largest percentage of women students enrolled in one of your undergraduate courses in the
last two years?
l
0–5%
l
6–10%
l
11–15%
l
16–25%
l
26–40%
l
Over 40%
l
Don’t know

8.

What is the largest percentage of underrepresented minority (African Americans, Hispanic Americans,
and American Indians) students enrolled in one of your undergraduate courses in the last two years?
l
0–5%
l
6–10%
l
11–15%
l
16–25%
l
26–40%
l
Over 40%
l
Don’t know

9.

Have you ever taught a course in which one or more of the students had a disability as defined by the
Americans with Disabilities Act (ADA)?
l
Yes
l
No
If yes, what special provisions did you make for the student(s)?

Bringing Women and Minorities into the IT Workforce

Appendix A: IT/CS Alumni Survey

90

10. Is there a significant difference between day and evening/weekend classes offered for undergraduates in
terms of curriculum, instruction, and/or labs? What are those differences?

11. How does your department generally recruit undergraduate students/majors? Are you actively involved
in recruiting students? What recruiting activities do you undertake? Do these differ for traditional and
nontraditional students?

12. Does your university undertake undergraduate recruitment activities? How do these differ from departmental recruitment activities? How do these differ for traditional and nontraditional undergraduates?
Are you involved in any recruitment activities? Please describe.

13. Is there anything that makes your institution attractive to nontraditional undergraduates?

14. How do the schedules of traditional versus nontraditional students vary both on a daily basis and
throughout the course of their studies? Do their academic programs vary? How?

15. Do you perceive any friction between traditional and nontraditional students? Over access to professors? Over access to campus resources? Over availability of courses? Over access to financial aid?
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16. What do you see as the most important prerequisite for students to begin coursework in your program?

17. Are there specific entrance requirements to your program? What are they? Are there different entrance
requirements for traditional and nontraditional students? Does your institution give credit for nonacademic work or life experience?

18. Do you perceive any differences between traditional and nontraditional students? In level of preparedness? In degree of commitment and enthusiasm? In skills and abilities? In demographic characteristics?

19. We hear a variety of different opinions on whether women and minorities may face difficulties entering
IT/CS fields. We are interested in your own observations. Among the students in your program, do you
perceive a difference between your male and female students in the program? Underrepresented
minority versus white and Asian students?

20. What are the most necessary skills you hope to impart to your students to ensure their success in an
IT/CS career?

21. Does your program have courses that might be considered “weed out” courses? Do some students seem
to consistently do worse in these courses (e.g., those who have not been in school for awhile)?
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22. Do students perceive these courses as “weed outs?” Does this affect students’ perception of their ability
to complete the coursework and the program?

23. Do the same faculty teach traditional and nontraditional students?

24. Are the same courses available for both types of students? (Frequency of course offerings?)

25. Are the same kinds of educational resources available to both types of students? (e.g., library access,
computer access, access to faculty, career counseling and placement, financial aid)

26. Is there any academic interaction between the two types of students? Joint projects? Do you encourage
students to work in teams?
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27. How important are internships or external work programs for traditional students?

28. How important are internships or external work programs for nontraditional students?

29. Do you have co-op programs? When do students usually begin doing co-ops?

30. What is the most important impact that co-op or internship programs have on students? Is this different
for traditional and nontraditional students?

31. What kind of career placement program does your institution have? Does your institution monitor the
career outcomes of your students?

32. Does your institution have direct interaction or contacts with employers to ascertain their workforce
needs? Does your department make course/curriculum decisions or changes based on these interactions?

33. Does this interaction help with student placement in internships, co-ops, or jobs after graduation?
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34. Approximately what percent of your seniors accept a job offer by the time they graduate? ________%
How does this percentage differ for traditional and nontraditional students?

35. Approximately what percent of your seniors are admitted to a graduate program? ____________%
How does this percentage differ for traditional and nontraditional students?
36. What is the typical starting salary for your graduating seniors in recent years? $__________________
How does this amount differ for traditional and nontraditional students?

37. On a scale of 1 to 5, with 5 being excellent, how would you rate the current job market in your geographic area for your graduating seniors? How would you rate the current national job market for your
graduating seniors?
Local job market
|----------|----------|----------|----------|
1
2
3
4
5
poor
excellent

National job market:
|----------|----------|----------|----------|
1
2
3
4
5
poor
excellent

Do you perceive any differences in the job market for traditional and nontraditional students? What are
those differences?
38. Given our definition of nontraditional students, are there other characteristics that describe nontraditional students that you can think of? What do you see as the most pressing needs of nontraditional
students?

39. Is there anything else you’d like to add?

Bringing Women and Minorities into the IT Workforce

Appendix A: IT/CS Alumni Survey

95

H. EMPLOYER INTERVIEW PROTOCOL: HUMAN RESOURCES
Interviewer: ___________________________________________________________________
Organization: __________________________________________________________________
Interviewee (optional): ___________________________________________________________
Date and Time:_________________________________________________________________

Our study is particularly interested in the recruitment of baccalaureate degree graduates in information technology or computer science. I’d like to ask you several questions having to do with how your organization
recruits personnel in the IT/CS area.

1. What is your own role in recruiting such people? What specifically do you do in this role?

2. What is the single most important skill you look for in new hires in these areas?
(Probe: Is this true for all job positions, or is this position-dependent?)

3. What methods does your organization use to recruit for IT/CS staff? (Check all mentioned by respondent)
l
On-campus visits
l
Internet
l
Newspapers
l
Print journals/magazines
l
“Executive search firms,” or “headhunters”
l
Referrals from employees within your organization
l
Referrals from IT professionals outside your organization
l
Professional associations or meetings
l
Job fairs
l
Other (Please specify):__________________________________________________
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4. Approximately what percent of your IT hiring is of new college graduates (at the bachelor’s level?)

To what extent does your organization target its recruiting toward new college graduates?
(Probe: Why is that? [Look for reasons for specifically seeking out—or not—new graduates.])

5. Does your organization actively recruit on-campus at colleges and universities?
l
Yes (If Yes:)
Nationally?
l Yes
l No
Locally?
l Yes
l No
l

No

6. Which schools in particular does your organization try to recruit from, and why?

7. What kinds of departments in particular do you target for your recruitment efforts? (Check all mentioned
by respondent. Prompt for each, if needed)
l
Computer Science
l
Computer Engineering
l
Computer Information Systems/Information Systems
l
Business or Management Information Systems
l
Other (Please specify) ______________________________________
8. Do you recruit differently for different job titles—from different schools, colleges, or departments?
(Probe: Would you target certain schools or departments for some positions more than others?)
l
No
l
Yes (If Yes:) Why is that, and how do you go about it differently?
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9. Are there any schools that you actively avoid in recruiting?
l
No
l
(If Yes:) Which ones, and why?
(Note: If employer is reluctant to name schools, then ask: Can you tell me what types of schools and why?)

10. What influence does the reputation of a particular school have on your decision to interview a
candidate?
l
A great deal of influence
l
Some influence
l
Relatively little influence
l
No influence at all
11. Are there graduates of any particular schools that you actively avoid in interviewing or hiring?
l
No
l
Yes (If Yes:) Which ones in particular, and why? (See note on #9)

12. Do you ever offer a higher starting salary in order to recruit someone from what you consider a better
school?
l
Yes
l
No
In your experience, do recent graduates of the top schools ask for higher starting salaries?
l
Yes
l
No
Do they get them at your organization?
l
Yes
l
No
13. Does your organization have an ongoing relationship (either formal or informal) with any colleges or
universities (for example, internship program, advisory board, recruiting network)?
l
No
l
Yes (If Yes:) What have been the benefits of each specific arrangement, if any?
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14. Do you feel that your organization has had an impact on the undergraduate curriculum of any
educational institution?
l
No
l
Yes (If Yes:) What kind of impact has it had?

15. In what ways would you say that colleges and universities have been responsive, or not, to your
organization’s needs?
Please explain how they’ve been responsive or unresponsive:

16. Do you look more favorably on job candidates with prior work experience (such as internships, “co-op
programs,” or other prior employment)?
l
No
l
Yes (If Yes:) Does it make a significant difference whether the person’s prior experience has been
in the IT/CS area, or in some other area?
l Yes
l No
(For either answer:) Could you say a bit more about that?

17. What kinds of experiences has your organization had with so-called “re-tooled” majors, that is,
persons originally trained in another area who then undergo training in information technology or computer science?
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18. Assuming the employee has the necessary technical knowledge, how much does your organization also
value a broad education for IT employees?

For the purposes of our study, we define a “nontraditional student” as anyone who (a) begins his or her
baccalaureate degree after the age of 20 and/or (b) takes longer than 6 years to complete a baccalaureate
degree.
19. Given this definition, to your knowledge, has your organization had experience with IT employees who
had been nontraditional students when they were in school?
l
No
l
Yes (If Yes:) Has that different experience caused you to try to actively recruit nontraditional
students?
l Yes
l No
Why or why not?

20. Do you see any particular advantages or disadvantages to hiring nontraditional students compared to
traditional students?
l
No
l
Yes (If Yes:) Please specify what these advantages or disadvantages are.

21. Do you actively recruit or encourage IT students to begin employment prior to their completing their
bachelor’s degree?
l
Yes
l
No
(For either answer:) Why is that?
Now I’d like to ask you a few questions dealing with how easy or difficult it is to recruit new employees
these days.
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22. Is your organization experiencing hiring difficulties these days, i.e., shortages of workers?
l
Yes (Continue below)
l
No (Skip to Question #27)

23. What is the extent of these hiring difficulties? Are they:
l
Across-the-board?
l
Only in some areas?
(If the latter:) In what particular areas or for what job titles is your organization currently
experiencing hiring difficulties?

24. If your organization is finding it difficult to hire, to what do you attribute this?
(Check all mentioned by respondent)
l
A shortage of qualified people
l
A non-competitive compensation package
l
The type of work performed by the company
l
The time demands of the job
l
Location
l
Other (Please specify): _____________________________________________

(If not already answered:) Which of these reasons is the most important in making it difficult to hire appropriate personnel now? (Circle the option they mention)
Are you experiencing greater difficulties finding qualified workers now than you were a year ago? If yes,
why?

25. If your organization is finding it difficult to hire appropriate personnel, how is the
organization coping? (Check all mentioned by respondent)
l
l
l
l
l
l
l

Hiring partially qualified workers and providing training to the new employees to become
fully qualified
Outsourcing the work
Hiring temporary or contract employees
Shifting work to existing employees
Relying more on special visas for foreign-born workers
Cutting back work in some areas
Other (Please specify): _________________________________________
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26. Is your organization making special efforts to diversify its workforce?
l
Yes
l
No
How does your organization define diversity?

What kinds of efforts does your organization make along these lines?

27. Does your organization experience any difficulties in recruiting and obtaining women or underrepresented minorities in IT fields?
l
No
l
Yes (If Yes:) What kind of difficulties?

28. Has your organization laid off a significant number or percentage of its IT/CS staff in the past year?
l
No
l
Yes (If Yes:) Has this affected:
l

where you recruit? Could you please explain?

l

your organization’s ability to meet its diversity goals? Could you please explain?
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Next I’d like to turn from recruiting new employees to talk a bit about your organization’s policies regarding
its current employees.

29. What kind of assistance, if any, does your organization provide for employees to earn a bachelor’s
degree? Please describe.

Does this assistance depend upon what grade the employees get in their classes?
l
Yes
l
No
30. If a current employee of your organization were to earn a bachelor’s degree while he or she was
employed here, would he or she automatically receive a salary increase as a result?
l
Yes
l
No
31. Is there anything about your organization that makes it especially attractive or unattractive:
(a) To women? What is that?

(b) To underrepresented minorities? What is that?

(c) To nontraditional students as we define them in this study? What is that?

(d) To persons with disabilities? What is that?
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32. To the best of your knowledge, how many employees are in your IT workforce? _____________
To the best of your knowledge, how many of these are women? ___________________
To the best of your knowledge, how many of these are underrepresented minorities? ____________

33. In your organization, what is the average length of employment for IT employees? ______________

34. Is the average length of employment different for:
(a) Women?
l
No
l
Yes (If Yes:) How and why is it different?

(b) Underrepresented minorities?
l
No
l
Yes (If Yes:) How and why is it different?

(c) People who were nontraditional students?
l
No
l
Yes (If Yes:) How and why is it different?

35. Is there anything else that you’d like to add?
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I. EMPLOYER INTERVIEW PROTOCOL: LINE MANAGERS
Interviewer: ___________________________________________________________________
Organization: __________________________________________________________________
Interviewee (optional): __________________________________________________________
Date and Time:_________________________________________________________________

First, let me ask you some general questions about your experience with new employees and their training.
We are concerned here with employees who have a bachelor’s degree only.

1. Are there any universities or colleges whose graduates stand out in your mind as exceptionally well
prepared for the job?
l

Yes (If Yes:) Which ones, and why are their graduates so well prepared?

l

No (If No:) Do no schools stand out because the school makes no difference or because you are
unaware of the schools your employees attended?

2. Are there any universities or colleges whose graduates stand out in your mind as consistently unprepared
in any way?
l

Yes (If Yes:) Which ones, and in what ways are their graduates so unprepared?

l

No

3. Do you look more favorably on job candidates with prior work experience (such as internships, “co-op
programs,” or other prior employment)?
l
No
l
Yes (If Yes:) Does it make a significant difference whether the person’s prior experience has been
in the IT/CS area, or in some other area?
l
l

Yes
No

(For either answer:) Could you say a bit more about that?
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4. What kinds of experiences has your organization had with so-called “re-tooled” majors, that is, persons
originally trained in another area who then undergo training in information technology or computer
science? (Probe, if necessary: Do you find any advantages or disadvantages on the part of such employees? If so,
what are they?)

5. For the work people do here, how important is it that an IT employee is broadly educated: that is, he or
she does not have only technical knowledge? (Probe, if necessary: What are the advantages and disadvantages to a broad education, assuming they also have the technical knowledge?)

For the purposes of our study, we define a “nontraditional student” as anyone who (a) begins his
or her baccalaureate degree after the age of 20 and/or (b) takes longer than 6 years to complete a
baccalaureate degree.
6. Given this definition, to your knowledge, have you had much experience in this organization with
employees who were nontraditional students?
l
No
l
Yes (If Yes:) What has been your personal experience with such persons?

How has this experience affected your recruitment of job candidates who were nontraditional students?

7. Do you see any particular advantages or disadvantages to hiring employees who were nontraditional students? Please explain.
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8. Do you find any advantages or disadvantages of employees who earned their bachelor’s degree in a nontraditional way? Specifically, in terms of:
The quality of their laboratory work?

How rigorous their training was?

Their work skills and work habits?

Their social skills?

How easy or difficult they are to train for the job at hand?

How realistic their expectations tend to be?

Their maturity and responsibility?

9. Is there anything else you’d like to add?
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J. PRE-INTERVIEW FACULTY QUESTIONNAIRE
Dear Faculty Member/Administrator:
The American Association for the Advancement of Science (AAAS) and the Commission on Professionals
in Science and Technology (CPST) would like to thank you for participating in this interview. Before we
begin, we ask that you please fill out this questionnaire with some basic background information.

PROVISIONS FOR PROTECTION OF CONFIDENTIALITY
All team members involved in this project will be required to protect the confidentiality of respondents
during the course of this project. Individual information obtained will be aggregated to form group data
for our reports. No individual data or data aggregated by institution will be released to your academic
department or to any person or persons not connected with the project.

1. If you are a faculty member, what is your current rank?
l
Full Professor
l
Associate Professor
l
Assistant Professor
l
Adjunct/Lecturer
l
Other (Please specify): _________________________________
2. If you hold an administrative position, what is that position?
l
Program Director
l
Academic Advisor
l
Department Head
l
Dean/Assistant/Associate Dean
l
Other (Please specify): _________________________________
3. What is your tenure status?
l
Tenured
l
Tenure track
l
Not tenure track
l
Tenure system not used
4. What is your current appointment?
l
Full-time
l
Part-time
5. How many years have you been teaching at the college/university level? ______
6. How many years have you been teaching at this institution? _________
7. How many courses do you teach in an academic year and what is the average course size?
Number of undergraduate courses: ___________
Number of graduate courses: _________
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8. How many students are assigned to you to advise in a normal academic year?
Number of undergraduate student advisees: ___________
Number of graduate student advisees: __________
9. What is your gender?
l
Female
l
Male
10.Are you a: (Please check only one)
l
U.S. citizen?
l
Non-U.S. citizen with permanent residency?
l
Non-U.S. citizen with a temporary visa?
11.If a U.S. citizen, are you Spanish/Hispanic/Latino?
l
Yes
l
No
12.If a U.S. citizen, please indicate your race. (Please check all that apply)
l
African American
l
Asian
l
Pacific Islander
l
Native American
l
White
l
Other (Please specify): _________________________________________________
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K. PRE-INTERVIEW STUDENT QUESTIONNAIRE
Dear Information Technology/Computer Science Student:
The American Association for the Advancement of Science (AAAS) and the Commission on Professionals
in Science and Technology (CPST) would like to thank you for participating in this interview. Before we
begin, we ask that you please fill out this questionnaire with basic demographic, educational, and employment data.

PROVISIONS FOR PROTECTION OF CONFIDENTIALITY
All team members involved in this project will be required to protect the confidentiality of respondents
during the course of this project. Individual information obtained will be aggregated to form group data
for our reports. No individual data or data aggregated by institution will be released to your academic
department or to any person or persons not connected with the project.

1. When did you graduate from high school or receive your GED?
Year: __________
2. When did you begin pursuing your bachelor’s degree?
Month: __________ Year: __________
3. When do you anticipate finishing your bachelor’s degree?
Month: __________ Year: __________
4. What year are you in school?
l
Freshman
l
Sophomore
l
Junior
l
Senior
l
Other (Please specify): ______________________________________
5. In what year were you born? ____________
6. What is your gender?
l
Female
l
Male
7. Are you a: (Please check only one)
l
l
l

U.S. citizen?
Non-U.S. citizen with permanent residency?
Non-U.S. citizen with a temporary visa?

8. If a U.S. citizen, are you Spanish/Hispanic/Latino?
l
Yes
l
No
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9. If a U.S. citizen, please indicate your race. (Please check all that apply)
l
African American
l
Asian
l
Pacific Islander
l
Native American
l
White
l
Other (Please specify): _________________________________
10. Are you the primary caregiver to any children? (Only count children who live with you at least
50% of the time)
l
Yes (Please specify number of children) __________
l
No
11. Do you have any of the following long-lasting conditions?
Yes No
l
l Blindness, deafness, or a severe vision or hearing impairment
l

l

A condition that substantially limits one or more basic physical activities such as walking,
climbing stairs, reaching, lifting, or carrying

12. Are you receiving federal financial aid? If yes, what type of aid?
Yes No
l
l Stafford loan
l
l PLUS loan
l
l Pell Grant
l
l Work-study
l
l Montgomery GI Bill
l
l Other (Please specify):_________________________________________
13. Do you receive other forms of financial aid?
Yes No
l
l Financial support from parents/partners/other relatives
l
l Loans from the school you attend
l Financial assistance or reimbursement from your employer
l
l
l Tuition waivers, fellowships, grants, scholarships from the college
l
l Teaching or research assistantships from the college
l Other (Please specify): _________________________________________
l
14. Before selecting your current college/university, did you attend any other higher education institution?
l
Yes
l
No
a.
If yes, where and when? ____________________________________________
b.

Did you receive a degree? If yes, please specify degree and field:
____________________________________________________________________________
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15. Are you currently employed?
l
Yes
l
No
If yes, approximately how many hours a week? __________________
16. If employed, will you continue to work for the same employer after graduation?
l
Yes
l
No
17. What was your employment status during most of the year before starting your current degree program?
l
Full-time
l
Part-time
l
Self-employed
l
Temporary jobs
l
Full-time student
l
Not working
l
Other (Please specify): ________________________________________________
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L. STUDENT INTERVIEW PROTOCOL
Interviewer: _____________________________________________________________
Date and Time: __________________________________________________________
Institution and Department: _________________________________________________
________________________________________________________________________
1. What were your favorite subjects in elementary and secondary school? Did you like math?

2. What are your favorite pastimes now? Please give examples.

3. What is your major?
l
l
l
l
l

Computer Science
Computer Engineering
Computer Information Systems/Information Systems
Business or Management Information Systems
Other (Please specify):____________________________________________________________

Do you have a second major or minor? (If so, please specify):
____________________________________________________________________________
4. Why did you choose to pursue an Information Technology/Computer Science (IT/CS) degree? Have
you changed majors or contemplated changing majors since you started? From what and why?

5. Did you have a different conception of IT/CS before you started your degree than you do now? Of computer scientists? What specific perceptions that you had have changed since you’ve been in your degree
program?
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6. Why did you select your current institution? Was this institution your first choice?

7. Was having a campus or a specific campus culture important to you in your choice of institution? Why?

8. How comfortable are you in your program or department? Do you feel that all students are treated the
same in your department? If not, what differences do you see? (Interviewers: If students ask what you mean,
ask them about working relations with other students or faculty, if they feel a part of a group, etc)

9. Are you satisfied with your choice of major and institution? Why or why not? Would you choose the
same major again? The same institution? Would you recommend your current institution to a friend
with an interest in IT/CS? (Interviewer: Always ask, “Why or why not.”)

10. Do you feel you were adequately prepared before beginning your current degree program? How
prepared were you compared to other students in the program? What kinds of preparation would you
have wanted more of?
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11. Are there particular classes that are extraordinarily difficult in your degree program? Which classes?
Why? Are these courses considered weed-out courses? Have these courses caused you to consider dropping out of the major?

12. How would you describe your own abilities to do your coursework in comparison to the other students
in your program?

13. In the past year, have you contemplated leaving college for any reason? What reason(s) specifically? (e.g.,
personal reasons, economic reasons, program limitations, lack of self-confidence, grades or academic
performance, etc.) What made you stay?

14. How often do you miss class? If you miss class, what is most likely the reason? How do you make up
the work?

15. Does your program offer night, weekend, or web-based classes? If yes, have you participated in any of
the following while pursuing your bachelor’s degree? If yes, what were your experiences?
Yes No
l Attend night classes
l
l Attend weekend classes/programs
l
l
l Take any web-based or online courses
l
l Take any distance-learning courses
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16. How often do you meet with your professors outside of class? Do you have a faculty advisor or mentor
whom you can go to and discuss career plans, problems with coursework, etc.? If not, would you like
one?

17. Does your institution consider you a full-time student?
l
Yes
l
No
18. Have you had any difficulties in getting the classes you need to complete your degree in a timely
manner? What kinds of difficulties?

19. Do you feel that you’ve had the same access to resources as other students in your degree program?
(e.g., faculty time, administrative offices, research equipment, financial aid, etc.) Why or why not?

20. Do you receive financial aid? If yes, has that aid been adequate? Would you have attended college
without receiving any financial aid?

Bringing Women and Minorities into the IT Workforce

Appendix A: IT/CS Alumni Survey

116

21. Have you had the opportunity to conduct research with faculty members or other students outside the
classroom? Describe your experiences.

22. Have you or do you plan on doing an internship or co-op job before completing your degree?

23. Does your institution have a career placement center? Are you using it or do you plan on using it to find
a job?

24. Do you have plans to continue your education after completing your bachelor’s degree with the intention of earning a graduate or professional degree? Certificate program? If so, in an IT/CS field?
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25. Is there anything else you’d like to add?
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Tables for Chapter 2
TABLE B.2 Student Interviews

TABLE B.1 Participating Institutions

All Students Nontraditional
(n=138)
(n=45)

American University
Christopher Newport University
College of Notre Dame Maryland

Male

51% (71)

64% (29)

College of William and Mary

Female

49% (67)

36% (16)

George Mason University

African American

28% (39)

42% (19)

George Washington University

Asian

12% (16)

15% (7)

Hampton University

Caucasian

40% (56)

27% (12)

Howard University

Other races

5% (7)

0%

James Madison University

Hispanic

Johns Hopkins University

NA

Columbia Union College

0%

0%

14% (20)

15% (7)

Morgan State University
Norfolk State University
Old Dominion University
Towson State University
University of Maryland at College Park
University of the District of Columbia
University of Virginia, Main Campus
Virginia Commonwealth University
Virginia Polytechnic Institute and State University

TABLE B.3 Alumni Survey Responses

TABLE B.4 Employee Interviews

All Alumni Nontraditional
(n=174)
(n=52)

All Employees Nontraditional
(n=115)
(n=57)

Male

60% (104)

60% (21)

Male

38% (44)

61% (35)

Female

40% (70)

40% (31)

Female

62% (71)

39% (22)

(n=175)

(n=52)

African American

13% (22)

17% (9)

African American

16% (18)

9% (5)

Asian

9% (15)

10% (5)

Asian

12% (14)

9% (5)

Hispanic

> 1% (1)

0%

Hispanic/Mixed

3% (3)

2% (1)

Caucasian

57% (66)

69% (39)

NA

12% (14)

12% (7)

Pacific Islander
Caucasian
NA

> 1% (1)

0%

75% (131)

65% (34)

3% (5)

8% (4)
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TABLE B.5 Faculty Interview Demographics and Administrative Data
Sex (n=72)

Percentage (n)

Tenure status (n=72)

Female

33% (24)

Tenured

Male

67% (48)

Tenure track

49% (35)
10% (7)

Not tenure track
Citizenship (n=72)
U.S citizen

33% (24)

Tenure system not used

8% (6)

90% (65)

Permanent resident

8% (6)

Appointment (n=72)

Temporary visa

1% (1)

Full-time

94% (68)

Part-time

6% (4)

Race (n=64)
African American

18% (13)

Years teaching (n=72)

Asian

8% (6)

1–5

19% (14)

White

61% (44)

6–10

14% (10)

Other

1% (1)

11–15

11% (8)

NA

11% (8)

16–20

22% (16)

Rank (n=72)

21–25

8% (6)

26–30

11% (8)

30+

14% (10)

Full professor

22% (16)

Associate professor

35% (25)

Assistant professor

19% (14)

Years teaching at institution (n=72)

Adjunct/lecturer

15% (11)

1–5

35% (25)

8% (6)

6–10

17% (12)

Other
Administrative position (n=69)
Program Director

9% (6)

Academic Advisor

10% (7)

Department Head

17% (12)

Dean/Assistant/Associate Dean

3% (2)

Other

7% (5)

No administrative position

11–15

11% (8)

16–20

17% (12)

21–25

7% (5)

26–30

7% (5)

30+

7% (5)

54% (37)

TABLE B.6 Employee Interviews
Age at time of interview

Nontraditional
n=57

Traditional
n=58

All Employees
n=115

Twenties (20s)

5% (3)

52% (30)

29% (33)

Thirties (30s)

58% (33)

31% (18)

44% (51)

Forties (40s)

23% (13)

17% (10)

20% (23)

Fifty and Older (50+)

14% (8)

0%

7% (8)
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TABLE B.7 Employee Interviews
Years since receiving IT/CS degree

Percentage (n)

Within the last 5 years

37% (42)

Within the last 6–10 years

32% (37)

Within the last 11–15 years

12% (14)

Within the last 16–20 years

13% (15)

More than 20 years ago

6% (7)

TABLE B.8 Human Resources Manager
Interviews
Current position
IT Director

n=23

Percentage

8

35%

HR positions

6

26%

Executive/upper management

5

22%

IT senior staff

3

13%

No answer

1

4%

IT/CS degree-major distribution
Computer Management/
Information Systems

Sex
30% (35)

Male

14

61%

Female

9

39%

African American

2

9%

Asian

1

4%

Caucasian

19

83%

Mixed/other

1

4%

Technology/science

12

52%

Nonprofit, professional societies

3

13%

Government/military

3

13%

University/college/
higher education

2

9%

Press/News Agency

2

9%

Consulting

1

4%

Computer Science/
Computer Engineering

28% (32)

Non-IT bachelor’s degrees

24% (28)

Race/ethnicity

Other IT degrees

17% (20)

Organization

TABLE B.9 Human Resources Manager
Interviews

n=28

Percentage

IT-related

14

50%

52%

Government/military

4

14%

Banks

2

7%

n=23 Percentage*
Actual recruiting

12

TABLE B.10 Line Manager Interviews
Organization

Overall process

6

26%

Recruiting in broader sense,
outsourcing

Higher education

2

7%

6

26%

Media

3

11%

Initial evaluation

6

26%

Nonprofit

2

7%

Further evaluation

3

13%

Health care

1

4%

The big picture

2

9%
Sex

*Multiple answers possible: total > 100%.
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Tables for Chapter 3
TABLE C.1 Student Interviews:
“What were your favorite subjects in elementary and secondary school?*”
Top overall responses

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Math

76% (34)

77% (72)

77% (106)

Science

58% (26)

57% (53)

57% (79)

Math

76% (34)

77% (72)

77% (106)

Science

58% (26)

57% (53)

57% (79)

English/reading/writing/spelling

24% (11)

33% (31)

30% (42)

Math

76% (34)

77% (72)

77% (106)

Science

58% (26)

57% (53)

57% (79)

English/reading/writing/spelling

24% (11)

33% (31)

30% (42)

Art/music/drama/dance

18% (8)

26% (24)

23%(32)

Social studies/history

9% (4)

24% (22)

19% (26)

Computer classes

2%(1)

19% (18)

14% (19)

Top nontraditional responses

Top traditional responses

Other responses
Extracurricular/home economics

7% (3)

8% (7)

7% (10)

Languages

7% (3)

4% (4)

5% (7)

0%

2% (2)

1% (2)

2% (1)

0%

1% (1)

Business
None or NA
*Multiple answers possible: total > 100%.
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TABLE C.2 Student Interviews:
“What are your favorite pastimes now?*”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Sports/exercise

29% (13)

43% (40)

38% (53)

Reading/writing

31% (14)

33% (31)

33% (45)

Music/art/drama/dance

16% (7)

36% ( 33)

29% (40)

Movies/cultural events/TV/lectures

16% (7)

20% (19)

19% (26)

Top overall responses

Top nontraditional responses
Reading/writing

31% (14)

33% (31)

33% (45)

Sports/exercise

29% (13)

43% (40)

38% (53)

Other

20% (9)

17% (16)

18% (25)

Top traditional responses
Sports/exercise

29% (13)

43% (40)

38% (53)

Music/art/drama/dance

16% (7)

36% (33)

29% (40)

Reading/writing

31% (14)

33% (31)

33% (45)

Socializing/games/clubs/time with family 13% (6)

30% (28)

25% (34)

Surfing the Internet

7% (3)

18% (17)

15% (20)

Playing computer/video games

9% (4)

17% (16)

15% (20)

Working on computer

16% (7)

17% (16)

17% (23)

Outdoors/beach/travel

13% (6)

17% (16)

16% (22)

Reading computer manuals or text

4% (2)

5% (5)

5% (7)

Studying/learning languages

4% (2)

5% (5)

5% (7)

Cooking

2% (1)

2% (2)

2% (3)

Working

2% (1)

2% (2)

2% (3)

Job hunting/graduate school

2% (1)

2% (2)

2% (3)

None or NA

2% (1)

2% (2)

2% (3)

Volunteering

0%

2% (2)

1% (2)

Shopping

0%

2% (2)

1% (2)

2% (1)

1% (1)

1% (2)

Other responses

Personal finance/stocks
*Multiple responses possible: total > 100%.
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TABLE C.3 Student Interviews:
“Why did you choose to pursue an IT/CS degree?*”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Personal interest in computing

64% (29)

59% (55)

61% (84)

Job opportunities

24% (11)

19% (18)

21% (29)

Personal interest in computing

64% (29)

59% (55)

61% (84)

Work experience in field/job related

27% (12)

3% (3)

11% (15)

Job opportunities

24% (11)

19% (18)

21% (29)

Earning potential

13% (6)

5% (5)

8% (11)

Top overall responses

Top nontraditional responses

Top traditional responses
Personal interest in computing

64% (29)

59% (55)

61% (84)

K-12 class experience

11% (5)

22% (20)

18% (25)

Job opportunities

24% (11)

19% (18)

21% (29)

4% (2)

13% (12)

10% (14)

Parental or family influences

0%

11% (10)

7% (10)

Interested in video games/animation

0%

7% (6)

4% (6)

Enjoyed computing course in college

7% (3)

11% (10)

9% (13)

Find the field exciting

7% (3)

10% (9)

9% (12)

Enjoy math/science/engineering

4% (2)

11% (10)

9% (12)

Specifics of program attractive

9% (4)

5% (5)

7% (9)

Parent or family member in field

Natural fit/came easy

Other responses

2% (1)

8% (7)

6% (8)

Want to help people/interact with people 4% (2)

4% (4)

4% (6)

Unhappy with first major

2% (1)

5% (5)

4% (6)

Find the field challenging

2% (1)

4% (4)

4% (5)

Technology important/everywhere

4% (2)

3% (3)

4% (5)

Community college experience

7% (3)

1% (1)

3% (4)

Like puzzles/problem-solving

4% (2)

1% (1)

2% (3)

College professor influence

2% (1)

2% (2)

2% (3)

Friend influence

4% (2)

0%

1% (2)

K-12 teacher influence

0%

1% (1)

1% (1)

Scholarships available

0%

1% (1)

1% (1)

*Multiple responses possible: total > 100%.
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TABLE C.4 Alumni Survey Response:
“Why did you choose to pursue an IT/CS degree?”
Nontraditional
(n=51)

Traditional
(n=123)

All Alumni
(n=174)

Personal interest

57% (29)

64% (79)

62% (108)

Salary potential

18% (9)

24% (29)

22% (38)

Opportunities for promotion/advancement 20% (10)

7% (9)

11% (19)

Other influence

4% (2)

2% (3)

3% (5)

0%

2% (2)

1% (2)

Friend/peer influence

2% (1)

1% (1)

1% (2)

K-12 teacher influence

0%

0%

0%

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Location

36% (16)

36% (33)

36% (49)

Cost

24% (11)

28% (26)

27% (37)

Program specifics

20% (9)

30% (28)

27% (37)

36% (16)

36% (33)

36% (49)

Cost

24% (11)

28% (26)

27% (37)

Reputation of institution

22% (10)

15% (14)

17% (24)

Program specifics

20% (9)

30% (28)

27% (37)

Convenience

13% (6)

4% (4)

7% (10)

Not accepted by first choice

13% (6)

11% (10)

12% (16)

Availability of weekend/night classes

7% (3)

0%

2% (3)

Recommend by employer

7% (3)

0%

2% (3)

Small faculty/student ratio

7% (3)

1% (1)

3% (4)

Can get degree quickly

4% (2)

0%

1% (2)

Location

36% (16)

36% (33)

36% (49)

Program specifics

20% (9)

30% (28)

27% (37)

Cost

Family/parental influence

TABLE C.5 Student Interviews:
“Why did you select your current institution?*”
Top overall responses

Top nontraditional responses
Location

Top traditional responses

24% (11)

28% (26)

27% (37)

Campus life/atmosphere

9% (4)

27% (25)

21% (29)

Recommended by family

7% (3)

14% (13)

12% (16)

Not accepted by first choice

13% (6)

11% (10)

12% (16)

Size of college/university

7% (3)

12% (11)

10% (14)

State institution

7% (3)

11% (10)

9% (13)

Small class size

7% (3)

8% (7)

7% (10)

Good faculty

9% (4)

4% (4)

6% (8)

Financial aid package

2% (1)

7% (6)

5% (7)

Only applied to one school

4% (2)

3% (3)

Other responses

4% (5)
(continued)
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TABLE C.5 Student Interviews (continued)
Other responses

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Friends attend

2% (1)

5% (5)

4% (6)

Historically black college and university

2% (1)

4% (4)

4% (5)

Religious affiliation of school

4% (2)

3% (3)

4% (5)

Campus visit

0%

4% (4)

3% (4)

2% (1)

2% (2)

2% (3)

Better job opportunities

2% (1)

2% (2)

2% (3)

Institution responded first

2% (2)

2% (1)

2% (3)

Scholarship

2% (1)

2% (2)

2% (3)

Recommended by friend

2% (1)

1% (1)

1% (2)

Recommended by high school teacher

0%

2% (2)

1% (2)

Low/no admission standards

0%

2% (2)

1% (2)

0%

2% (2)

1% (2)

2% (1)

1% (1)

1% (2)

Course/program flexibility

Research opportunities
Recruiting efforts by college
Didn’t care/unsure

0%

1% (1)

1% (1)

Campus resources

0%

1% (1)

1% (1)

Caters to returning students

0%

1% (1)

1% (1)

All-female institution

0%

1% (1)

1% (1)

*Multiple responses possible: total > 100%.
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TABLE C.6 Student Interviews:
“Was campus culture important in your college decision?”
Nontraditional
(n=44)

Traditional
(n=93)

All Students
(n=137)

Specific campus culture important

27% (12)

66% (61)

53% (73)

Campus culture not important

68% (30)

34% (32)

45% (62)

0%

5% (2)

1% (2)

Nontraditional
(n=14)

Traditional
(n=63)

All Students
(n=77)

Size of school

11% (5)

27% (25)

22% (30)

Personal attention from faculty/staff

9% (4)

17% (16)

15% (20)

Presence of older/weekend students

9% (4)

0%

3% (4)

Comfortable atmosphere/fit in

7% (3)

22% (20)

17% (23)

Diversity

7% (3)

22% (18)

15% (21)

11% (5)

27% (25)

22% (30)

Comfortable atmosphere/fit in

7% (3)

22% (20)

17% (23)

Diversity

7% (3)

22% (18)

15% (21)

Personal attention from faculty/staff

9% (4)

17% (16)

15% (20)

Urban environment

0%

9% (8)

6% (8)

Friendliness

0%

9% (8)

6% (8)

Opportunities to socialize

0%

8% (7)

5% (7)

Physical campus important

0%

8% (7)

5% (7)

NA

“Why was campus culture important?”
Top nontraditional responses

Top traditional responses
Size of school

Other responses

Physical campus not important

2% (1)

2% (2)

2% (3)

A non-party school

2% (1)

2% (2)

2% (3)

Extracurricular activities

0%

3% (3)

2% (3)

4% (2)

1% (1)

2% (3)

Don’t know/unsure

0%

2% (2)

1% (2)

Non-urban environment

0%

1% (1)

1% (1)

Safety

0%

1% (1)

1% (1)

Presence of other minority students
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TABLE C.7 Alumni Survey Responses
Using the following five-point scale, assess the importance of each of the
following in your selection of the university/college where you obtained your
IT/CS degree.

Geographic location of campus

Nontraditional
(n=52)
Rank 1

Traditional
(n=122)
Rank 4

All
(n=174)
Rank 2

Extremely+very important

69% (36)

48% (59)

55% (95)

Extremely+very+somewhat important

87% (45)

83% (101)

84% (146)

14% (7)

17% (21)

16% (28)

0%

0%

0%

Convenience of commute

Nontraditional
(n=52)
Rank 2

Traditional
(n=122)
Rank 6

All
(n=174)
Rank 6

Extremely+very important

65% (34)

16% (20)

31% (54)

Extremely+very+somewhat important

71% (37)

31% (38)

43% (75)

Not very+not at all important

23% (12)

39% (47)

34% (59)

6% (3)

30% (37)

23% (40)

Flexibility course offerings

Nontraditional
(n=52)
Rank 3

Traditional
(n=121)
Rank 5

All
(n=173)
Rank 4

Extremely+very important

56% (29)

43% (52)

47% (81)

Extremely+very+somewhat important

81% (42)

75% (91)

77% (133)

Not very+not at all important

15% (8)

23% (28)

21% (36)

NA

4% (2)

2% (2)

2% (4)

Nontraditional
(n=52)

Traditional
(n=123)

All
(n=175)

Rank 4

Rank 3

Rank 3

Not very+not at all important
NA

NA

Cost
Extremely+very important

50% (26)

49% (60)

49% (86)

Extremely+very+somewhat important

77% (40)

76% (93)

76% (133)

Not very+not at all important

21% (11)

21% (26)

21% (37)

2% (1)

3% (4)

3% (5)

Reputation of institution/
program/professors

Nontraditional
(n=52)
Rank 5

Traditional
(n=123)
Rank 1

All
(n=175)
Rank 1

Extremely+very important

44% (23)

75% (92)

66% (115)

Extremely+very+somewhat important

81% (42)

94% (115)

90% (157)

Not very+not at all important

19% (10)

6% (7)

10% (17)

0%

1% (1)

1% (1)

Nontraditional
(n=52)
Rank 6

Traditional
(n=123)
Rank 2

All
(n=175)
Rank 5

NA

NA

Size and/or culture of institution
Extremely+very important

27% (14)

53% (65)

45% (79)

Extremely+very+somewhat important

63% (33)

89% (109)

81% (142)

Not very+not at all important

35% (18)

11% (13)

18% (31)

2% (1)

1% (1)

1% (2)

NA

(continued)
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TABLE C.7 Alumni Survey Responses (c0ntinued)
Nontraditional
(n=52)
Employer tuition reimbursement program Rank 7

Traditional
(n=123)
Rank 10

All
(n=175)
Rank 9

Extremely+very important

19% (10)

2% (3)

7% (13)

Extremely+very+somewhat important

37% (19)

6% (7)

15% (26)

Not very+not at all important

31% (16)

38% (47)

36% (63)

NA

33% (17)

56% (69)

49% (86)

Nontraditional
(n=52)
Rank 8

Traditional
(n=123)
Rank 7

All
(n=175)
Rank 7

Relative/friend attended
Extremely+very important

14% (7)

14% (17)

17% (24)

Extremely+very+somewhat important

24% (12)

27% (33)

26% (45)

Not very+not at all important

47% (24)

50% (61)

49% (85)

NA

29% (15)

24% (29)

25% (44)

Nontraditional
(n=52)
Rank 9

Traditional
(n=122)
Rank 8

All
(n=174)
Rank 8

Presence of minority and/or female
students and faculty
Extremely+very important

12% (6)

12% (15)

12% (21)

Extremely+very+somewhat important

27% (14)

36% (44)

33% (58)

Not very+not at all important

64% (33)

59% (72)

60% (105)

10% (5)

5% (6)

6% (11)

Nontraditional
(n=52)
Rank 10

Traditional
(n=123)
Rank 9

All
(n=175)
Rank 10

8% (4)

2% (3)

4% (7)

NA

Existence of online courses
Extremely+very important
Extremely+very+somewhat important

23% (12)

11% (14)

15% (26)

Not very+not at all important

44% (23)

62% (76)

57% (99)

NA

33% (17)

27% (33)

29% (50)
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TABLE C.8 Employee Responses:
“What were your reasons for choosing your college or university?”
Nontraditional
(n=57)

Traditional
(n=58)

All Employees
(n=115)

Location/convenience

61% (35)

43% (25)

52% (60)

Strong reputation of program/institution

32% (18)

45% (26)

38% (44)

Financial/expense-related factors

25% (14)

33% (19)

29% (33)

Family/friend connection

14% (8)

34% (20)

24% (28)

Availability of desirable class schedule

42% (24)

5% (3)

23% (27)

Educational environment/atmosphere

11% (6)

22% (13)

17% (19)

Desirable curriculum/major

12% (7)

12% (7)

12% (14)

Less selective institution

4% (2)

3% (2)

3% (4)

Traditional
(n=31)

All Students
(n=41)

8% (7)

8% (11)

TABLE C.9 Student Interviews: “What is your minor?”
Nontraditional
(n=10)
Computer science/information systems/CIS 9% (4)
Mathematics

7% (3)

8% (7)

7% (10)

Humanities

4% (2)

8% (7)

7% (9)

Business

0%

5% (5)

4% (5)

Social science

0%

3% (3)

2% (3)

English

1% (1)

0%

1% (1)

Sciences

0%

1% (1)

1% (1)

Joint MS program

0%

1% (1)

1% (1)

Nontraditional
(n=7)

Traditional
(n=15)

All Students
(n=22)

“What is your second major?”

Math

4% (2)

4% (4)

4% (6)

Business

4% (2)

4% (4)

4% (6)

Information systems/science

2% (1)

1% (1)

1% (2)

Electrical engineering

2% (1)

1% (1)

1% (2)

Joint MS program

0%

2% (2)

1% (2)

Computer science

2% (1)

0%

1% (1)

Pre-med

0%

1% (1)

1% (1)

Computer engineering

0%

1% (1)

1% (1)

Art

0%

1% (1)

1% (1)

Bringing Women and Minorities into the IT Workforce

Appendix C: Tables for Chapter 3

130

TABLE C.10 Student Interviews:
“What kinds of preparation would you have wanted more of?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Nothing more

18% (8)

27% (25)

24% (33)

Programming classes

27% (12)

20% (19)

23% (31)

More math

27% (12)

16% (15)

20% (27)

Top overall responses

Top nontraditional responses
More math

27% (12)

16% (15)

20% (27)

Programming classes

27% (12)

20% (19)

23% (31)

Nothing more

18% (8)

27% (25)

24% (33)

Introduction to computers

16% (7)

14% (13)

15% (20)

Nothing more

18% (8)

27% (25)

24% (33)

Programming classes

27% (12)

20% (19)

23% (31)

More math

27% (12)

16% (15)

20% (27)

Introduction to computers

16% (7)

14% (13)

15% (20)

More computer science/classes

9% (4)

12% (12)

12% (16)

Better advising/info about school

4% (2)

4% (4)

4% (6)

Communication skills/work in groups

2% (1)

3% (3)

3% (4)

More physics

4% (2)

3% (2)

3% (4)

Top traditional responses

Other responses

More theory

0%

3% (3)

2% (3)

More technical classes

0%

3% (3)

2% (3)

More business-related courses
More work experience

0%

2% (2)

1% (2)

2% (1)

1% (1)

1% (2)
1% (1)

How to work alone/independently

0%

1% (1)

More hands-on experience

2% (1)

0%

1% (1)

Study/organizational skills

0%

1% (1)

1% (1)

16% (7)

7% (6)

9% (13)

NA
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TABLE C.11 Student Interviews:
“Did you have a different conception of IT/CS before you started your degree
than you do now?*”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Same conception

31% (14)

23% (21)

25% (35)

Broader conception

18% (8)

18% (17)

18% (25)

Only a vague view at first

18% (8)

12% (11)

14% (19)

Same conception

31% (14)

23% (21)

25% (35)

Broader conception

18% (8)

18% (17)

18% (25)

Only a vague view at first

18% (8)

12% (11)

14% (19)

Thought it would be easier

11% (5)

3% (3)

6% (8)

Top overall responses

Top nontraditional responses

Top traditional responses
Same conception

31% (14)

23% (21)

25% (35)

Not just programming

4% (2)

22% (20)

16% (22)

Broader conception

18% (8)

18% (17)

18% (25)

More detail-oriented

4% (2)

8% (7)

7% (9)

Expected less programming

7% (3)

10% (9)

9% (12)

More math-oriented

9% (4)

7% (6)

7% (10)

Other responses

See more opportunities now

2% (1)

8% (7)

6% (8)

Has more subfields

2% (1)

8% (7)

6% (8)

Involves a lot of theory

2% (1)

7% (6)

5% (7)

Don’t know/unsure

4% (2)

4% (4)

4% (6)

More technical

2% (1)

5% (5)

4% (6)

Thought it was harder/more complicated

4% (2)

2% (2)

3% (4)

NA

2% (1)

3% (3)

3% (4)

Thought it involved more hardware

2% (1)

2% (2)

2% (3)

Thought it involved more variety

2% (1)

1% (1)

1% (2)

Thought of it as Internet-related/web-based

2% (1)

1% (1)

1% (2)

More science-oriented

2% (1)

1% (1)

1% (2)

I now see a difference between CS and IT

2% (1)

1% (1)

1% (2)

Field is narrower than I thought

0%

1% (1)

1% (1)

One must have a "gift" for it

0%

1% (1)

1% (1)

Field to make a lot of money

0%

1% (1)

1% (1)

2% (1)

0%

1% (1)

0%

1% (1)

1% (1)

Thought it was just chat rooms/games
More people-oriented
*Multiple answers possible: total > 100%.
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TABLE C.12 Student Interviews:
“Do you have a different conception of computer scientists?*”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

NA

40% (18)

24% (22)

30% (40)

Same

13% (6)

22% (20)

19% (26)

Know more about the type of work
they do

20% (9)

16% (15)

17% (24)

NA

40% (18)

24% (22)

30% (40)

Know more about the type of work
they do

20% (9)

16% (15)

17% (24)

Same

13% (6)

22% (20)

19% (26)

Didn’t know much/had no idea

11% (5)

5% (5)

7% (10)

NA

40% (18)

24% (22)

30% (40)

Same

13% (6)

22% (20)

19% (26)

Know more about the type of work they do

20% (9)

16% (15)

17% (24)

2% (1)

15% (14)

11% (15)

Not just programmers

2% (1)

10% (9)

7% (10)

Not all nerds/geeks

7% (3)

5% (5)

6% (8)

They are theorists/creative thinkers

2% (1)

8% (7)

6% (8)

Have broader interests

2% (1)

8% (7)

6% (8)

Are basically programmers

4% (2)

3% (3)

4% (5)

Their work has less variety

4% (2)

3% (3)

4% (5)

Top overall responses

Top nontraditional responses

Top traditional responses

Their work has more variety
Other responses

More problem-solvers

0%

4% (4)

3% (4)

Live on the computer

4% (2)

2% (2)

3% (4)

They work harder

2% (1)

2% (2)

2% (3)

Do more research

0%

3% (3)

2% (3)
2% (3)

Have a lot of opportunities

0%

3% (3)

2% (1)

1% (1)

1% (2)

More like mathematicians

0%

2% (2)

1% (2)

They have more responsibility

0%

2% (2)

1% (2)

Mostly men

0%

2% (2)

1% (2)

More like scientists

0%

1% (1)

1% (1)

Not antisocial

*Multiple answers possible: total > 100%.
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TABLE C.13 Student Interviews:
“Are there particular classes that are extraordinarily difficult?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Programming

31% (14)

26% (24)

28% (38)

No difficult classes

27% (12)

15% (14)

19% (26)

Math classes/calculus

24% (11)

15% (14)

18% (25)

7% (9)

Top overall responses

Other notable responses
Software design

0%

10% (9)

Theory

7% (3)

2% (2)

4% (5)

Operating systems

2% (1)

15% (14)

11% (15)

4% (2)

11% (10)

9% (12)

0%

6%

4% (6)

Data structures

7% (3)

7% (6)

7% (9)

Assembly language

4% (2)

7% (6)

6% (8)

Other responses
Algorithms
Introduction to computer science

Operations research

2% (1)

0%

1% (1)

Physics

9% (4)

5% (5)

7% (9)

Senior design/project

0%

1% (1)

1% (1)

Systems programming

2% (1)

3% (3)

3% (4)

Finite automata

2% (1)

2% (2)

2% (3)

Networking

0%

5% (5)

4% (5)

Databases

0%

2% (2)

1% (2)

2% (1)

2% (2)

2% (3)

Graphics
Artificial intelligence

2% (1)

1%(1)

1% (2)

Discrete math

4% (2)

8% (7)

7% (9)

Computer architecture

0%

2% (2)

1% (2)

Software engineering

0%

1% (1)

1% (1)

Instrumentation

0%

1% (1)

1% (1)

Distributed systems

0%

1% (1)

1% (1)

0%

1% (1)

1% (1)

2% (1)

0%

1% (1)

Differential equations
Numerical methods
Systems analysis

2% (1)

1% (1)

1% (2)

NA

4% (2)

3% (3)

4% (5)

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

31% (14)

31% (29)

31% (43)

No

36% (50)

“Are these courses considered weedouts?”

33% (15)

38% (35)

Not intentionally/not by design

4% (2)

5% (5)

5% (7)

Maybe/don’t know/unsure

7% (3)

8% (7)

7% (10)

24% (11)

18% (17)

20% (28)

NA

“Have these courses caused you to consider dropping out of the major?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

18% (8)

17% (16)

17% (24)

No

44% (20)

54% (50)

51% (70)

NA

38% (17)

29% (27)

32% (44)
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TABLE C.14 Student Interviews:
“How comfortable are you in your program or department?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Comfortable/pretty comfortable

47% (21)

43% (40)

44% (61)

Very comfortable

47% (21)

44% (41)

45% (62)

0%

10% (9)

7% (9)

Don’t know/unsure

4% (2)

1% (1)

2% (3)

NA

2% (1)

2% (2)

2% (3)

Uncomfortable

“Do you feel that all students are treated the same?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

53% (24)

51% (47)

51% (71)

No

18% (8)

12% (11)

14% (19)

Don’t know/unsure

2% (1)

1% (1)

1% (2)

27% (12)

37% (34)

33% (46)

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

16% (7)

29% (27)

25% (34)

No

11% (5)

10% (9)

10% (14)

Don’t know/unsure

2% (1)

1% (1)

1% (2)

71% (32)

60% (56)

64% (88)

NA

“Do you feel that you are part of a group?”

NA
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TABLE C.15 Student Interviews:
“Have you had any difficulties in getting the classes you need to complete your
degree in a timely matter?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

53% (24)

25% (23)

34% (47)

No

47% (21)

73% (68)

65% (89)

NA

0%

2% (2)

1% (2)

Nontraditional
(n=23)

Traditional
(n=25)

All Students
(n=48)

Scheduling problems/courses clash

24% (11)

11% (10)

15% (21)

Courses not offered often enough

16% (7)

9% (8)

11% (15)

Courses full

9% (4)

5% (5)

7% (9)

Courses not offered at convenient times

7% (3)

4% (4)

5% (7)

Faculty shortage

2% (1)

3% (3)

3% (4)

“What kinds of difficulties?”

Can only take so many courses per semester 0%
Transferring credits caused problems

4% (2)

1% (1)

1% (1)

0%

1% (2)

“Do you feel that you’ve had the same access to resources as other students in
your degree program?”

Yes

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

80% (36)

87% (81)

85% (117)

Mostly

9% (4)

8% (7)

8% (11)

No

11% (5)

5% (5)

7% (10)

“What resources do you feel you don’t have adequate access to?*”
Nontraditional
(n=9)

Traditional
(n=9)

All Students
(n=18)

Financial aid

7% (3)

5% (5)

6% (8)

Labs/computer access

11% (5)

1% (1)

4% (6)

Research equipment

4% (2)

1% (1)

2% (3)

Faculty time

2% (1)

1% (1)

1% (2)

Classes

0%

1% (1)

1% (1)

NA

76%

91%

87%

*Multiple answers possible: total > 100%.
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TABLE C.16 Student Interviews:
“How often do you miss class?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Not very often/occasionally

42% (19)

27% (25)

32% (44)

Never

27% (12)

19% (18)

22% (30)

Multiple times per semester

4% (2)

10% (9)

8% (11)

A lot

4% (2)

8% (7)

7% (9)

Once per semester

4% (2)

8% (7)

7% (9)

Twice per semester

7% (3)

5% (5)

6% (8)

Once a month

4% (2)

7% (6)

6% (8)

Every 2–3 weeks

2% (1)

5% (5)

4% (6)

0%

7% (6)

4% (6)
3% (4)

Depends on the class and level
Once or twice a week

2% (1)

3% (3)

Varies

0%

1% (1)

1% (1)

One out of every 3–4 classes

0%

1% (1)

1% (1)

1% (1)

0%

1% (1)

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Sickness

33% (15)

23% (21)

26% (36)

Commitments to other classes

20% (9)

18% (17)

19% (26)

Sickness

33% (15)

23% (21)

26% (36)

Family responsibilities/emergency

18% (8)

9% (8)

12% (16)

Commitments to other classes

20% (9)

18% (17)

19% (26)

Work or business

16% (7)

2% (1)

6% (8)

Sickness

33% (15)

23% (21)

26% (36)

Commitments to other classes

20% (9)

18% (17)

19% (26)

Not necessary to attend/boring

7% (3)

15% (14)

12% (17)

Too tired/too sleepy

7% (3)

14% (13)

12% (16)

Outside commitment/appointments

9% (4)

11% (10)

10% (14)

Job hunting

2% (1)

9% (8)

7% (9)

Commuting problems

7% (3)

2% (2)

4% (5)

Afraid to miss/feel guilty

4% (2)

2% (2)

3% (4)

Needed a break

0%

1% (1)

1% (1)

Religious reasons

0%

1% (1)

1% (1)

NA

If you do miss class, what is most likely the reason?
Top overall responses

Top nontraditional responses

Top traditional responses

Other responses

Want control

0%

1% (1)

1% (1)

Weather

0%

1% (1)

1% (1)

11% (5)

15% (14)

14% (26)

NA

(continued)
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TABLE C.16 Student Interviews: (continued)
“How do you make up the work?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Get information from friends

42% (19)

47% (44)

46% (63)

Email or talk to professor after

27% (12)

26% (24)

26% (36)

Online notes and class information

13% (6)

18% (17)

17% (23)

Make up the work/homework

13% (6)

13% (12)

13% (18)

Read the book

4% (2)

13% (12)

10% (14)

Email or talk to professor before

9% (4)

10% (9)

10% (13)

0%

5% (5)

4% (5)

4% (2)

2% (2)

3% (4)

0%

1% (1)

1% (1)

Don’t do anything
Classes missed don’t have much work
Pick up at next class
Go to the teaching assistant (TA) after class
NA

2% (1)

0%

1% (1)

22% (10)

17% (16)

19% (26)

TABLE C.17 Student Interviews:
“Have you taken any night, weekend, or web-based classes?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Attend night classes

53% (24)

39% (36)

44% (60)

Take web/online courses

20% (9)

5% (5)

10% (14)

Attend weekend classes

13% (6)

2% (2)

6% (8)

Take distance learning courses

7% (3)

1% (1)

3% (4)

44% (20)

59% (55)

54% (75)

Nontraditional
(n=8)

Traditional
(n=21)

All Students
(n=29)

More older/mature students

9% (4)

5% (5)

7% (9)

Better time of day

2% (1)

4% (4)

4% (5)

No difference

0%

4% (4)

3% (4)

Classes longer

2% (1)

3% (3)

3% (4)

Classes harder

4% (2)

1% (1)

2% (3)

0%

3% (3)

2% (3)

NA or none

“What were your experiences?”

Like ability to work during day
Classes easier

2% (1)

2% (2)

2% (3)

Different faculty/professor teaching

2% (1)

2% (2)

2% (3)

Higher level of coursework

0%

2% (2)

1% (2)

Less work

0%

2% (2)

1% (2)

Better/faster pace

2% (1)

0%

1% (1)

Experienced students

2% (1)

0%

1% (1)

Classes slow/boring

0%

1% (1)

1% (1)
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TABLE C.18 Alumni Survey Responses
Nontraditional
(n=51)

Traditional
(n=123)

All Alumni
(n=174)

88% (45)

44% (54)

57% (99)

(n=50)

(n=123)

(n=173)

16% (8)

25% (31)

23% (39)

(n=52)

(n=123)

(n=175)

31% (16)

7% (8)

14% (24)

(n=50)

(n=123)

(n=173)

10% (5)

6% (7)

7% (12)

Attend night classes

Take web/online courses

Attend weekend classes

Take distance-learning courses

TABLE C.19 Student Interviews:
“Have you had the opportunity to conduct research with faculty or other
students outside the classroom?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

27% (12)

46% (43)

40% (55)

No

58% (26)

48% (43)

50% (69)

No, but would like to

11% (5)

7% (6)

8% (11)

NA

4% (2)

1% (1)

2% (3)

“Have you or do you plan on doing an internship or co-op before completing
your degree?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

36% (I6)

67% (62)

57% (78)

No, but would like to

40% (18)

24% (22)

29% (40)

No

16% (7)

8% (7)

10% (14)

Maybe/depends

7% (3)

2% (2)

4% (5)

NA

2% (1)

0%

1% (1)

TABLE C.20 Student Interviews:
“How often do you meet with your professors outside of class?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

1 to several times per week

16% (7)

33% (31)

28% (38)

Rarely

20% (9)

18% (17)

19% (26)

Depends on class/if needed

16% (7)

18% (17)

17% (24)

1 to several times per semester

18% (8)

9% (8)

12% (16)

1 to several times per month

11% (5)

8% (7)

9% (12)

Daily

7% (3)

8% (7)

7% (10)

Regularly

4% (2)

3% (3)

4% (5)

Never

7% (3)

1% (1)

3% (4)

Only communicate via email

2% (1)

1% (1)

1% (2)

0%

1% (1)

1% (1)

Only go to TA

(continued)
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TABLE C.20 Student Interviews: (c0ntinued)
“Do you have a faculty advisor or mentor whom you can go to and discuss
career plans, problems with coursework?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Have advisor

49% (22)

50% (46)

49% (68)

Have mentor

7% (3)

16% (15)

13% (18)

Have more than one advisor

9% (4)

9% (8)

9% (12)

Would like a mentor

4% (2)

7% (6)

6% (8)

No mentor

7% (3)

3% (3)

4% (6)

NA

7% (3)

3% (3)

4% (6)

No advisor

4% (2)

3% (3)

4% (5)

Mentor/advisor same person

7% (3)

2% (2)

4% (5)

Have both an advisor and mentor

4% (2)

3% (3)

4% (5)

Have more than one mentor

2% (1)

3% (3)

3% (4)

0%

1% (1)

1% (1)

Nontraditional
(n=45)

Traditional
(n=92)

All Students
(n=137)

Yes

87% (39)

90% (83)

89% (122)

No

9% (4)

3% (3)

5% (7)

0%

2% (2)

2% (2)

4% (2)

4% (4)

4% (6)

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

62% (28)

60% (56)

61% (84)

No

13% (6)

13% (12)

13% (18)

0%

5% (5)

4% (5)

2% (1)

1% (2)

1% (2)

22% (10)

20% (19)

21% (29)

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

78% (35)

84% (78)

82% (113)

No

13% (6)

9% (8)

10% (14)

Don’t know/unsure

4% (2)

1% (1)

2% (3)

NA

4% (2)

7% (6)

6% (8)

Talk to other students

TABLE C.21 Student Interviews:
“Are you satisfied with your choice of major?”

Don’t know/unsure
NA

“Would you choose the same major again?”

Maybe
Don’t know/unsure
NA

“Are you satisfied with your institution?”

(continued)
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TABLE C.21 Student Interviews: (c0ntinued)
“Would you choose the same institution again?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

56% (25)

44% (41)

48% (66)

No

24% (11)

28% (26)

27% (37)

Maybe

4% (2)

10% (9)

8% (11)

Don’t know/unsure

2% (1)

1% (1)

1% (2)

NA

13% (6)

17% (16)

16% (22)

“Would you recommend your current institution to a friend with an interest in
IT/CS?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

62% (28)

69% (64)

67% (92)

No

13% (6)

3% (3)

7% (9)

Maybe

9% (4)

11% (10)

10% (14)

Don’t know/unsure

2% (1)

1% (1)

1% (2)

NA

13% (6)

16% (15)

15% (21)

TABLE C.22 Alumni Survey Responses
Using the following five-point scale, please indicate how satisfied you are with
your IT/CS bachelor’s degree program in each of the following areas.
Curriculum (courses offered and
course content)

Nontraditional
(n=52)

Traditional
(n=123)

All Alumni
(n=175)

Extremely+very satisfied

65% (34)

68% (84)

68% (118)

Extremely+very+somewhat satisfied

94% (49)

95% (117)

95% (166)

6% (3)

5% (6)

5% (8)

0%

0%

0%

Somewhat+very dissatisfied
NA
Quality of instruction

(n=52)

(n=123)

(n=175)

Extremely+very satisfied

62% (32)

60% (74)

61% (106)

Extremely+very+somewhat satisfied

94% (49)

91% (112)

92% (161)

6% (3)

9% (11)

8% (14)

0%

0%

0%

(n=52)

(n=123)

(n=175)

Somewhat+very dissatisfied
NA
Facilities and equipment
Extremely+very satisfied

60% (31)

62% (76)

61% (107)

Extremely+very+somewhat satisfied

96% (50)

90% (111)

92% (161)

4% (2)

10% (12)

8% (14)

0%

0%

0%

Somewhat+very dissatisfied
NA

(n=52)

(n=123)

(n=175)

Extremely+very satisfied

44% (23)

37% (46)

39% (69)

Extremely+very+somewhat satisfied

73% (38)

69% (85)

70% (123)

Somewhat+very dissatisfied

25% (13)

31% (38)

30% (51)

2% (1)

0%

1% (1)

Academic advising

NA

(continued)
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TABLE C.22 Alumni Survey Responses (c0ntinued)
Career mentoring

(n=52)

(n=123)

(n=175)

Extremely+very satisfied

14% (7)

29% (36)

25% (43)

Extremely+very+somewhat satisfied

40% (21)

64% (79)

57%(100)

Somewhat+very dissatisfied

39% (20)

34% (42)

35% (62)

NA

21% (11)

2% (2)

7% (13)

Faculty/administration support

(n=52)

(n=123)

(n=175)

Extremely+very satisfied

50% (26)

46% (57)

48% (83)

Extremely+very+somewhat satisfied

88% (46)

84% (104)

86% (150)

Somewhat+very dissatisfied

10% (5)

15% (18)

13% (23)

NA

2% (1)

1% (1)

1% (2)

Working relationships with professors

(n=52)

(n=123)

(n=175)

Extremely+very satisfied

60% (31)

48% (59)

51% (90)

Extremely+very+somewhat satisfied

90% (47)

84% (103)

86% (150)

Somewhat+very dissatisfied

6% (3)

16% (20)

13% (23)

NA

4% (2)

0%

1% (2)

Working relationships with other students (n=52)

(n=123)

(n=175)

Extremely+very satisfied

69% (36)

78% (96)

75% (132)

Extremely+very+somewhat satisfied

98% (51)

96% (118)

97% (169)

0%

4% (5)

3% (5)

2% (1)

0%

1%

Somewhat+very dissatisfied
NA
Exposure to cutting-edge technology

(n=52)

(n=123)

(n=175)

Extremely+very satisfied

35% (18)

47% (58)

43% (76)

Extremely+very+somewhat satisfied

81% (42)

85% (105)

84% (147)

Somewhat+very dissatisfied

19% (10)

15% (18)

16% (28)

0%

0%

0%

NA
Opportunities to participate in
co-op/internship programs

(n=52)

(n=123)

(n=175)

Extremely+very satisfied

23% (12)

44% (54)

38% (66)

Extremely+very+somewhat satisfied

44% (23)

70% (87)

63% (110)

Somewhat+very dissatisfied

21% (11)

23% (28)

22% (39)

NA

35% (18)

7% (8)

15% (26)

Opportunities to attend professional
meetings

(n=52)

(n=123)

(n=175)

Extremely+very satisfied

27% (14)

30% (37)

29% (51)

Extremely+very+somewhat satisfied

50% (26)

64% (79)

60% (105)

Somewhat+very dissatisfied

17% (9)

20% (24)

19% (33)

NA

33% (17)

16% (20)

21% (37)
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TABLE C.23 Student Interviews:
“Do you receive financial aid?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

73% (33)

62% (58)

66% (91)

No

27% (12)

37% (34)

33% (46)

NA

0%

1% (1)

1% (1)

Nontraditional
(n=28)

Traditional
(n=51)

All Students
(n=79)

48% (23)

42% (37)

44% (60)

“If yes, has it been adequate?”

Yes
No

8% (3)

8% (8)

8% (11)

Somewhat

5% (2)

6% (6)

6% (8)

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Financial support from family

18% (8)

60% (55)

46% (63)

Tuition waivers, fellowships, grants, or
scholarships

30% (13)

46% (42)

40% (55)

Stafford loan

43% (19)

27% (25)

32% (44)

Pell Grant

46% (20)

19% (17)

27% (37)

11% (5)

12% (11)

12% (16)

23% (10)

5% (5)

11% (15)

Other aid

2% (1)

15% (14)

11% (15)

Work-study

7% (3)

13% (12)

11% (15)

Teaching or research assistantship

9% (4)

11% (10)

10% (14)

Plus loan

7% (3)

10% (9)

9% (12)

Other federal assistance

7% (3)

5% (5)

6% (8)

Montgomery GI Bill

11% (5)

1% (1)

4% (6)

“What kind of financial aid have you used?”

Loans from school
Employer assistance or reimbursement

“Would you have attended college without receiving any financial aid?”
Nontraditional
(n=29)

Traditional
(n=51)

All Students
(n=80)

Yes

55% (16)

53% (27)

31% (43)

No

41% (12)

27% (14)

19% (26)

3% (1)

20% (10)

8% (11)

Yes, but not at present institution
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TABLE C.24 Student Interviews:
“Do you have plans to continue your education after completing your bachelor’s
degree?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

44% (20)

50% (46)

48% (66)

Not now, but in the future

31% (14)

28% (26)

29% (40)

Undecided

20% (9)

18% (17)

19% (26)

No

4% (2)

4% (4)

4% (6)

Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Master’s degree in an IT/CS field

56% (25)

51% (47)

52% (72)

Master’s degree in business

20% (9)

17% (16)

18% (25)

Certificate program

11% (5)

12% (11)

12% (16)

PhD

2% (1)

10% (9)

7% (10)

Law degree

7% (3)

7% (6)

7% (9)

Graduate degree in other field

2% (1)

4% (4)

4% (5)

Graduate degree in engineering

2% (1)

3% (3)

3% (4)

Second bachelor’s degree

“What kind of degree and field?”

4% (2)

2% (2)

3% (4)

In joint master’s program now

0%

4% (4)

3% (4)

Medical degree

0%

3% (3)

2% (3)

Other education

0%

1% (1)

1% (1)

13% (6)

9% (8)

10% (14)

NA
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TABLE C.25 Faculty Interviews:
“In your estimation, what is the defining concept of an IT/CS
education?”
IT Concept

Percentage (n=72)

Problem-solving

29% (21)

Preparation for a career in the field

25% (18)

Understanding the fundamentals of computing

24% (17)

Using technology for decision-making

11% (8)

Preparation for graduate school/lifelong learning

11% (8)

Familiarity with computer systems

11% (8)

Introducing students to current technology

10% (7)

Programming

8% (6)

The articulation and analysis of algorithms

4% (3)

Learn about the social implications of technology

4% (3)

Using technology to effect change

1% (1)

NA

1% (1)

“What core courses should be included in any IT/CS program?”
Course

Percentage (n=72)

Programming courses

90% (65)

Data structures

46% (33)

Systems analysis/design/software engineering

44% (32)

Database course

39% (28)

Operating systems

35% (25)

Algorithms

33% (24)

Networking and telecommunications

32% (23)

Computer organization/architecture

31% (22)

Math through calculus

28% (20)

Theory of computer science/computing

15% (11)

Applications included web-based applications

13% (9)

Hardware

10% (7)

Discrete structures

8% (6)

Project management and business course

7% (5)

Statistics and probability

7% (5)

Multimedia technology and computer graphics

6% (4)

Artificial intelligence

4% (3)

Digital logic

4% (3)

Automata

4% (3)

History of computers

3% (2)

Ethics

3% (2)

Compilers

3% (2)

Policy course

1% (1)

Writing/communication

1% (1)

Other

1% (1)

NA

1% (1)
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TABLE C.26 Faculty Interviews:

TABLE C.27 Faculty Interviews:

“What do you see as the most important
prerequisite for students to begin coursework in your program?”

“What are the most necessary skills you
hope to impart to your students to ensure
their success in an IT/CS career?”

Percentage
(n=72)

Percentage
(n=72)

Pre-calculus math courses

65% (47)

Ability to problem-solve

39% (28)

Discipline/work ethic

19% (14)

Introduction to computers/basic
computer skills

Ability to learn/ready for lifelong
learning

32% (23)

18% (13)

Technological literacy

31% (22)

Logic/critical thinking

18% (13)

Ability to think/creative thinking

29% (21)

Inquisitive nature/open mind

15% (11)

Communication/interpersonal skills

25% (18)

Science courses

15% (11)

Teamwork skills

19% (14)

English/communication skills

14% (10)

Good math and programming skills

19% (14)

Commitment/attitude

13% (9)

Good attitude toward work and discipline 11% (8)

Problem-solving ability

10% (7)

Basic IT skills

8% (6)

Maturity

8% (6)

Practical applications of computing

8% (6)

Time management skills

7% (5)

Calculus

6% (4)

Technological comfort/confidence using
technology

7% (5)

AP courses/college preparatory curriculum 6% (4)

Adaptability

7% (5)

Introduction to programming

4% (3)

Time management/meeting deadlines

6% (4)

Work experience

3% (2)

Good ethics

3% (2)

1% (1)

Open mind

1% (1)

Enjoy math and science
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TABLE C.28 Faculty Interviews:
“Do you perceive any differences between traditional and
nontraditional students?”
Percentage
(n=72)
Nontraditional students are more mature and confident

29% (21)

More serious/focused

28% (20)

More committed/dedicated

21% (15)

More enthusiastic/motivated

19% (14)

More outside commitments/less time to do work

18% (13)

More experience

17% (12)

More prepared

11% (8)

No differences

8% (6)

Better skills and abilities

6% (4)

Nontraditional students have less confidence in the beginning

6% (4)

No/limited experience with nontraditional students

6% (4)

Less prepared

4% (3)

Nontraditional students ask more questions

3% (2)

Nontraditional students never miss class

1% (1)

Give examples in class

1% (1)

Don’t know

1% (1)

NA

11% (8)

“Do you perceive any differences between your male and
female students?”
Percentage
(n=72)
No difference

42% (30)

Women are more disciplined/committed/focused

18% (13)

Men are more confident/women are less confident

17% (12)

Women are better

11% (8)

Women are more likely to drop out

11% (8)

Women don’t like programming/computer science

7% (5)

Too few women make comparison

7% (5)

Men are more adventurous and willing to try things with the machines 6% (4)
Women are smarter

3% (2)

Women are more serious

3% (2)

Women are more mature

3% (2)

Women face societal constraints

3% (2)

Women need more positive reinforcement

1% (1)

Women have less work ethic

1% (1)

Women are more prepared

1% (1)

Women face more problems in classes

1% (1)

NA

3% (2)
(continued)
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TABLE C.28 Faculty Interviews: (c0ntinued)
“Do you perceive any differences between underrepresented minorities
versus Caucasian and Asian students?”
Percentages
(n=72)
No difference

26% (19)

Too small a number for comparison/no experience

13% (9)

Less prepared

11% (8)

Seem to struggle more

6% (4)

Don’t know

4% (3)

Have problems fitting in

3% (2)

Need more communication skills

3% (2)

More likely to drop out

3% (2)

Less confident

3% (2)

Have more outside commitments/obligations

3% (2)

Don’t have a strong math background

1% (1)

Have problems with teamwork

1% (1)

Lack basic college skills

1% (1)

Given less opportunities

1% (1)

More inquisitive
NA
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TABLE C.29 Faculty Interviews:
“Does your program have courses that might be considered ‘weed out’
courses?*”
Percentage
(n=72)
Yes

38% (27)

Yes, but not designed as weed out courses

33% (24)

Help students get through difficult courses/offer tutoring
No

11% (8)
24% (17)

Don’t know

3% (2)

NA

1% (1)

“Do some students seem to consistently do worse in these courses?*”
Percentage
(n=72)
No pattern

14% (10)

Nontraditional or older students

10% (7)

Students without programming experience/don’t like programming

6% (4)

Students with poor math preparation/who don’t like math

6% (4)

Students who don’t work hard

6% (4)

Students who do poorly with abstractions

3% (2)

Don’t know

3% (2)

Students with more outside commitments

1% (1)

Weekend students

1% (1)

IT/IS students (as opposed to CS students)

1% (1)

Male students

1% (1)

Transfer students
NA

1% (1)
51% (37)

“Do students perceive these courses as ‘weed outs’?*”
Percentage
(n=72)
Yes

47% (34)

No

32% (23)

Don’t know

13% (9)

NA

8% (6)

“Does this affect students’ perception of their ability to complete the
coursework and the program?*”
Percentage
(n=72)
No

35% (25)

Yes

15% (11)

Don’t know

11% (8)

Makes them prepare more/work harder

10% (7)

Some students drop out

8% (6)

Students will avoid these courses if they can

7% (5)

Builds self-confidence

3% (2)

NA

21% (15)

*Multiple answers possible: total > 100%.
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TABLE C.30 Faculty Interviews:
“Does the department recruit or is it done only at the university level?”
Percentage
(n=72)
University only

61% (44)

Department does recruiting

29% (21)

Don’t know

3% (2)

NA

7% (5)

“Are you actively involved in recruiting students?”
Percentage
(n=72)
Yes

53% (38)

No

29% (21)

Not allowed to recruit
NA

1% (1)
17% (12)

“What recruiting activities do you undertake?”
Percentage
(n=72)
Open houses/career fairs/tours

46% (33)

Recruitment at local high schools

32% (23)

Radio/TV/newspaper ads

10% (7)

No recruitment necessary/don’t recruit

10% (7)

Special scholarships

8% (6)

Brochures/literature

7% (5)

Informational sessions

7% (5)

Word of mouth

7% (5)

Direct mailings

7% (5)

Website

7% (5)

Recruitment at local community colleges

6% (4)

Meet with prospective students

6% (4)

Recruitment done in introductory courses

3% (2)

Summer programs for minority students

3% (2)

Workshops for high school teachers

1% (1)

Don’t know

1% (1)

NA

13% (9)

“Are there recruitment differences between traditional and
nontraditional students?”
Percentage
(n=72)
No recruitment of nontraditional students

25% (18)

No differences

15% (11)

Don’t know

13% (9)

Nontraditional students targeted with special literature
NA
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TABLE C.31 Faculty Interviews:
“Is there anything that makes your institution attractive to
nontraditional undergraduates?”
Percentage
(n=72)
Courses only available nights and weekends

25% (18)

Location

19% (14)

Nothing

18% (13)

Cost

14% (10)

Name recognition of the school/reputation

13% (9)

Professors available outside of class/supportive faculty

10% (7)

Flexibility of degree completion

8% (6)

Low faculty/student ratio

8% (6)

Culture

7% (5)

Nontraditional students put off from coming here

7% (5)

Presence of other nontraditional students

7% (5)

Program quality

6% (4)

Blue-collar atmosphere

4% (3)

Don’t need to spend a lot of time on campus

4% (3)

Distance learning programs

4% (3)

Accept credits for coursework completed elsewhere

4% (3)

Mentoring program

3% (2)

Tutorial services

3% (2)

Courses taught by practitioners

3% (2)

Presence of women and minority students

3% (2)

Diversity of programs offered

3% (2)

Special tuition payment programs/scholarships

3% (2)

Internships and other outside experiences offered

1% (1)

Diverse faculty

1% (1)

Open admissions

1% (1)

NA

3% (2)
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TABLE C.32 Faculty Interviews:
“How do the schedules of traditional versus nontraditional students
vary both on a daily basis and throughout the course of their studies?”
Percentage
(n=72)
Take classes nights and weekends

25% (18)

No differences/no special treatment

22% (16)

Take fewer classes/credits

19% (14)

More outside time commitments

18% (13)

Scheduling a problem for nontraditional students

17% (12)

Longer time to degree

11% (8)

More periods of intense study

6% (4)

Nontraditional students have separate program

6% (4)

Nontraditional students choose less difficult classes

4% (3)

Nontraditional students take more web-based or
distance-learning classes

4% (3)

Don’t know

3% (2)

Nontraditional students sometimes take courses at other institutions 1% (1)
NA

15% (11)

TABLE C.33 Faculty Interviews:
“Do you perceive any friction between traditional and nontraditional
students?”
Friction concerning:

Percentage
(n=72)

No perceived friction

61% (44)

Access to campus resources

10% (7)

Some communication barriers

8% (6)

Access to professors

6% (4)

Availability of courses

6% (4)

Older students irritated with younger students

4% (3)

Younger students frustrated with older students

4% (3)

Access to financial aid

3% (2)

Problem with team projects

3% (2)
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TABLE C.34 Faculty Interviews:
“Is there a significant difference between day and evening/weekend
classes offered for undergraduates in terms of curriculum, instruction,
and/or labs?”
What are those differences?

Percentage
(n=72)

No difference in curriculum

23% (17)

No difference at all

22% (16)

Students are different

22% (16)

Labs are difficult

17% (12)

Taught by part-time faculty/adjuncts

15% (11)

Classes are longer and meet once a week

15% (11)

Don’t know

15% (11)

Less meeting time

14% (10)

No freshman-level courses offered at night

11% (8)

Less work given in evening classes

11% (8)

Only labs offered in the evening

8% (6)

Only IT classes offered at night/no CS

7% (5)

Not offered

7% (5)

Professors have later office hours

6% (4)

Coursework geared toward real-world experiences

4% (3)

NA

11% (8)
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TABLE C.35 Faculty Interviews:
“How important are internships or external work programs for
traditional students?”
Percentage
(n=72)
Extremely/very important

61% (44)

No real impact/not very important

15% (11)

Most students are already employed

15% (11)

Helps in job placement

7% (5)

Don’t know

4% (3)

Helps with senior projects

3% (2)

Required by the program

3% (2)

Gives them a leg up/advantage

1% (1)

Fairly important/important
NA

1% (1)
21% (15)

“How important are internships or external work programs for
nontraditional students?”
Percentage
(n=72)
Important

39% (28)

Not as important

11% (8)

Most are already working

8% (6)

Important if they are changing fields

7% (5)

More important for nontraditional students than traditional students 4% (3)
NA

25% (18)

“What is the most important impact that co-op or internship programs
have on students?”
Percentage
(n=72)
Experience/exposure to real work environment

57% (41)

See practical applications of IT

28% (20)

Better job opportunities

17% (12)

Increase self-confidence/maturity

14% (10)

Gain realistic expectations

13% (9)

Enhanced sense of purpose/enthusiasm

10% (7)

Limits their time and energy/takes away from academics

7% (5)

Skill acquisition

6% (4)

Networking opportunities

6% (4)

Work ethic and sense of discipline

6% (4)

Chance to earn money

4% (3)

Learning the project life-cycle

4% (3)

Don’t know
NA

1% (1)
10% (7)
(continued)
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TABLE C.35 Faculty Interviews (continued):
“Do you have co-op programs?”
Percentage
(n=72)
Yes

49% (35)

No

33% (24)

Don’t know/unsure

11% (8)

NA

7% (5)

“When do students usually begin doing co-ops?”
Percentage
Junior year

18% (13)

After sophomore year

13% (9)

Don’t know/not sure

3% (2)

Anytime

1% (1)

Only for graduate students

1% (1)

After freshman year

1% (1)

During their senior year

1% (1)

NA

61% (44)

TABLE C.36 Faculty Interviews:
“What kind of career placement center does your institution have?”
Percentage
(n=72)
Career office

68% (49)

On-campus recruitment

29% (21)

Career fairs

22% (16)

Help with resumes and interview skills

15% (11)

Don’t know

11% (8)

Department-level career coordinator

10% (7)

Career center not helpful

7% (5)

Academic advisors

6% (4)

Course offered in career-building skills

4% (3)

No career center/activities

4% (3)

Job/internship postings

3% (2)

NA

4% (3)
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TABLE C.37 Faculty Interviews
“Does your institution monitor the career outcomes of your students?”
Percentage
(n=72)
Some attempts to track

46% (33)

No tracking

17% (12)

Don’t know

14% (10)

Alumni surveys

7% (5)

Exit surveys

6% (4)

Maintain email list

3% (2)

Maintain roster/database of all CS graduates

1% (1)

Alumni website
NA

1% (1)
14% (10)

TABLE C.38 Faculty Interviews:
“Does your institution have direct interaction or contacts with
employers to ascertain their workforce needs?”
Percentage
(n=72)
Business advisory council

39% (28)

Unofficial/informal interaction

36% (26)

Faculty contacts

15% (11)

Career office has contacts

11% (8)

Through internships/co-ops

7% (5)

No official interaction

6% (4)

Currently planning future advisory group

4% (3)

Don’t know

4% (3)

Through adjuncts

1% (1)

“Does your department make course/curriculum decisions or changes
based on these interactions?”
Percentage
(n=72)
Yes, made some curriculum/course changes

38% (27)

Yes, made significant curriculum/course changes

14% (10)

Minimal changes

10% (7)

No changes

10% (7)

Awareness of employer needs only

3% (2)

Making changes based on this contact is bad idea

1% (1)

Don’t know
NA

1% (1)
24% (17)

“Does this interaction help with student placement in
internships/co-ops/jobs?”
Percentage
(n=72)
Yes

76% (55)

No

4% (3)

Don’t know/unsure

4% (3)

NA
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TABLE C.39 Faculty Interviews:
“Given our definition, are there other characteristics that describe
nontraditional students that you can think of?”
Percentage
(n=72)
Have families/children

26% (19)

Job responsibilities/working full-time

15% (11)

Have outside commitments

14% (10)

Nothing to add to definition

14% (10)

Career changers/second degree seekers

11% (8)

Uncomfortable in academia/new to academic culture/different approach

8% (6)

Live farther away/longer commute

7% (5)

Attending school part-time or interrupt education

4% (3)

Difficulty getting to class/getting work done

3% (2)

Need to gain skills

3% (2)

Don’t know
NA

3% (2)
24% (17)

TABLE C.40 Faculty Interviews:
“What do you see as the most pressing needs of nontraditional
students?”
Percentage
(n=72)
More time/time management

29% (21)

More resources/financial support

18% (13)

More course flexibility

14% (10)

More support systems

10% (7)

Bridge programs/tutoring/support services

10% (7)

Child care

7% (5)

Sense of belonging

4% (3)

Access

3% (2)

Don’t know

3% (2)

Same as traditional students

1% (1)

NA

1% (1)
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Appendix D • • •

Tables for Chapter 4
TABLE D.1 Employee Interviews:
“Were you employed while pursuing your bachelor’s degree?”
Nontraditional
(n=57)

Traditional
(n=58)

All Students
(n=115)

Yes

96% (55)

88% (51)

92% (106)

No

4% (2)

12% (7)

8% (9)

TABLE D.2 Employee Interviews:
“If you were employed while pursuing your bachelor’s degree,
was it an IT-related job?”
Nontraditional
(n=55)

Traditional
(n=51)

All Students
(n=106)

Yes

78% (43)

71% (36)

75% (79)

No

22% (12)

29% (15)

25% (27)

Traditional
(n=36)

All Students
(n=79)

“What type of IT-related job was it?*”
Nontraditional
(n=43)
Part-time or temporary

33% (14)

53% (19)

42% (33)

Internship or co-op

23% (10)

61% (22)

41% (32)

Full-time

49% (21)

0%

27% (21)

4% (2)

25% (9)

14% (11)

Nontraditional
(n=16)

Traditional
(n=28)

All Students
(n=44)

Part-time or temporary

56% (9)

64% (18)

61% (27)

Full-time

44% (7)

0%

16% (7)

6% (1)

18% (5)

14% (6)

Work study, summer job, military service 13% (2)

32% (9)

25% (11)

Work study, summer job, other

“What type of non–IT-related job did you have?*”

Internship or co-op

No employment in college

20% (9)

*Multiple answers possible: total > 100%.
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TABLE D.3 Employee Interviews:
“If you were regularly employed during college, did the same employer offer you
a full-time position after you obtained your degree?”
Nontraditional
(n=57)

Traditional
(n=58)

All Students
(n=115)

Yes

49% (28)

17% (10)

33% (38)

No

47% (27)

71% (41)

59% (68)

2% (2)

12% (7)

8% (9)

If employed during school, offered job?

Not employed in college

“If you were regularly employed during college and the same employer offered
you a full-time position after you obtained your degree, did you take it?”
Did you accept the job?

Nontraditional
(n=57)

Traditional
(n=58)

All Employees
(n=115)

37% (21)

9% (5)

23% (26)

Yes
No

16% (9)

21% (12)

18% (21)

47% (27)

71% (41)

59% (68)

Nontraditional
(n=21)

Traditional
(n=5)

All Employees
(n=26)

Continued prior employment

52% (11)

20% (1)

50% (12)

Offered a promotion, good location,
more responsibility

33% (7)

0%

27% (7)

Other answers

14% (3)

40% (2)

21% (5)

Traditional
(n=58)

All Employees
(n=115)

Not offered a job

Why did you accept the job offer?*

*Multiple answers possible: total > 100%.

TABLE D.4 Employee Interviews:
“Did you find work experience in college beneficial?”
Nontraditional
(n=57)
Yes

7% (4)

16% (9)

11% (13)

No

93% (53)

84% (49)

87% (102)

“In what ways did you find your work experience in college beneficial?*”
Nontraditional
(n=52)

Traditional
(n=50)

All Employees
(n=102)

85% (44)

68% (34)

76% (78)

Provided important people skills

13% (7)

20% (10)

17% (17)

Gained exposure to career opportunities

8% (4)

18% (9)

13% (13)

33% (17)

44% (22)

38% (39)

Gained essential IT skills and
experience, applied classroom knowledge

Other responses
*Multiple answers possible: total > 100%.
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TABLE D.5 Faculty Interviews:

TABLE D.6 Faculty Interviews:

“How important are internships or external
work programs for traditional students?”

“How important are internships or external
work programs for nontraditional students?”

Percentage
(n=72)

Percentage
(n=72)

Extremely/very important

61% (44)

Important

No real impact/not very important

15% (11)

Not as important

Most students are already employed

15% (11)

Most are already working

8% (6)

7% (5)

Important if they are changing fields

7% (5)

Don’t know

4% (3)

Helps with senior projects

3% (2)

More important for nontraditional
students than traditional students

Required by the program

3% (2)

NA

Gives them a leg up/advantage

1% (1)

Helps in job placement

Fairly important/important

39% (28)
11% (8)

4% (3)
25% (18)

1% (1)

NA

21% (15)

TABLE D.7 Employee Interviews:
“If you were working while attending school, are you still working for the same
employer?”
Nontraditional
(n=52)

Traditional
(n=123)

All Students
(n=175)

10% (5)

52% (64)

39% (69)

Not applicable
Different employer

44% (23)

37% (45)

39% (68)

Same employer/different position

17% (9)

10% (12)

12% (21)

Same employer/same position

29% (15)

2% (2)

10% (17)

TABLE D.8 Employee Interviews:
“If you had an internship during college and they offered you a full-time position
after you obtained your degree, did you take it?”
Nontraditional
(n=11)

Traditional
(n=25)

Yes

27% (3)

56% (14)

47% (17)

No

73% (8)

44% (11)

53% (19)

46

33

79

If interned during school, offered job?

No internship during college
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TABLE D.9 Student Interviews:
“Have you or do you plan on doing an internship or co-op before completing
your degree?”
Nontraditional
(n=45)

Traditional
(n=93)

All Students
(n=138)

Yes

36% (I6)

67% (62)

57% (78)

No, but would like to

40% (18)

24% (22)

29% (40)

No

16% (7)

8% (7)

10% (14)

Maybe/depends

7% (3)

2% (2)

4% (5)

NA

2% (1)

0%

1% (1)

TABLE D.10 Employee Interviews:
“Did you use university resources to help you in your job search?”
Nontraditional
(n=57)

Traditional
(n=58)

All Students
(n=115)

Yes

39% (22)

62% (36)

50% (58)

No

61% (35)

38% (22)

50% (57)

TABLE D.11 Alumni Survey Responses
Using the following five-point scale, please indicated how satisfied you are with
your IT/CS bachelor’s degree program in each of the following areas.
Opportunities to participate in
co-op/internship programs

Nontraditional
(n=52)

Traditional
(n=123)

All Alumni
(n=175)

Extremely+very satisfied

23% (12)

44% (54)

38% (66)

Extremely+very+somewhat satisfied

44% (23)

70% (87)

63% (110)

Somewhat+very dissatisfied

21% (11)

23% (28)

22% (39)

NA

35% (18)

7% (8)

15% (26)

Career mentoring

(n=52)

(n=123)

(n=175)

Extremely+very satisfied

14% (7)

29% (36)

25% (43)

Extremely+very+somewhat satisfied

40% (21)

64% (79)

57% (100)

Somewhat+very dissatisfied

39% (20)

34% (42)

35% (62)

NA

21% (11)

2% (2)

7% (13)

TABLE D.12 Alumni Survey Responses:
“If you were working while attending school, are you still working for the same
employer?”

Not applicable
Different employer

Nontraditional
(n=52)

Traditional
(n=123)

All Alumni
(n=175)

10% (5)

52% (64)

39% (69)
39% (68)

44% (23)

37% (45)

Same employer/different position

17% (9)

10% (12)

12% (21)

Same employer/same position

29% (15)

2% (2)

10% (17)
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TABLE D.13 Alumni Survey Responses:
“Have you been promoted since starting with your current employer?”
Nontraditional
(n=52)

Traditional
(n=116)

All Alumni
(n=168)

Yes

54% (28)

38% (44)

43% (72)

No

46% (24)

62% (72)

57% (96)

TABLE D.14 Alumni Survey Responses:
“Did you believe your degree had an impact on your promotion?”
Nontraditional
(n=33)

Traditional
(n=66)

Total
(n=96)

Yes

67% (22)

40% (25)

49% (47)

No

33% (11)

60% (38)

51% (49)

TABLE D.15 Student Interviews:
“Does your institution have a career placement center?”

Yes
No
Don’t know

Nontraditional
(n=38)

Traditional
(n=100)

All Students
(n=138)

76% (29)

98% (98)

92% (127)

8% (3)

2% (2)

4% (5)

16% (38)

0%

4% (6)

“Are you using it or do you plan on using it to find a job?”
Nontraditional
(n=38)

Traditional
(n=100)

All Students
(n=138)

Yes

29% (11)

58% (58)

50% (69)

Not yet, but will

13% (5)

18% (18)

17% (23)

No

24% (9)

17% (17)

19% (26)

Don’t know

5% (2)

0%

1% (2)

29% (11)

7% (7)

13% (18)

NA

TABLE D.16 Alumni Survey Responses
Using the following five-point scale, please rate each of the following in terms
of what attracted you to your current employer.
Important to traditional students
Good salary and benefits package

Nontraditional
n=52

Traditional
n=115

All Alumni
n=167

Extremely+very important

58% (30)

78% (90)

72% (120)

Extremely+very+somewhat important

90% (47)

64% (107)

92% (154)

10% (5)

6% (7)

7% (12)

0

1% (1)

1% (1)

Not very important+not at all important
NA

n=52

n=114

n=166

Extremely+very important

19% (10)

24% (28)

23% (38)

Extremely+very+somewhat important

35% (18)

46% (53)

43% (71)

Not very important+not at all important

21% (11)

31% (35)

28% (46)

NA

44% (23)

23% (26)

30% (49)

Stock or equity options

(continued)
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TABLE D.16 Alumni Survey Responses (continued)
Signing bonus

n=52

n=115

n=167

Extremely+very important

2% (1)

22% (25)

16% (26)

Extremely+very+somewhat important

15% (8)

43% (50)

35% (58)

Not very important+not at all important

17% (9)

16% (19)

17% (28)

67% (35)

40% (46)

49% (81)

NA
Opportunities for promotion

n=52

n=115

n=167

Extremely+very important

46% (24)

59% (68)

55% (92)

Extremely+very+somewhat important

71% (37)

86% (99)

81% (136)

Not very important+not at all important

19% (10)

9% (10)

12% (20)

NA

10% (5)

5% (6)

7% (11)

Location/ease of commute

n=52

n=115

n=167

Extremely+very important

52% (27)

64% (74)

60% (101)

Extremely+very+somewhat important

77% (40)

79% (91)

78% (131)

Not very important+not at all important

21% (11)

19% (22)

20% (33)

2% (1)

2% (2)

2% (3)

NA

Important to nontraditional students
Good management

n=52

n=115

n=167

Extremely+very important

69% (36)

56% (65)

60% (101)

Extremely+very+somewhat important

88% (46)

89% (102)

89% (148)

12% (6)

10% (12)

11% (18)

0

1% (1)

1% (1)

n=52

n=115

n=167

Not very important+not at all important
NA
Family-friendly work environment
Extremely+very important

42% (22)

30% (35)

34% (57)

Extremely+very+somewhat important

62% (32)

56% (64)

57% (96)

Not very important+not at all important

27% (14)

35% (40)

32% (54)

NA

12% (6)

10% (11)

10% (17)

Important to both nontraditional and traditional students
Flexible hours/schedule

n=52

n=115

n=167

Extremely+very important

67% (35)

63% (73)

65% (108)

Extremely+very+somewhat important

83% (43)

88% (101)

86% (144)

Not very important+not at all important

13% (7)

11% (13)

12% (20)

NA

4% (2)

1% (1)

2% (1)

Telecommuting option

n=52

n=114

n=166

Extremely+very important

12% (6)

19% (22)

17% (28)

Extremely+very+somewhat important

25% (13)

36% (41)

33% (54)

Not very important+not at all important

27% (14)

32% (36)

30% (50)

NA

48% (25)

32% (37)

37% (62)

Internship/co-op experience

n=52

n=114

n=166

Extremely+very important

12% (6)

15% (17)

14% (23)

Extremely+very+somewhat important

12% (6)

24% (27)

20% (33)

Not very important+not at all important

17% (9)

24% (28)

22% (37)

NA

71% (37)

52% (59)

58% (96)
(continued)
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TABLE D.16 Alumni Survey Responses (continued)
Challenging work environment

n=52

n=115

n=167

Extremely+very important

60% (31)

63% (73)

62% (104)

Extremely+very+somewhat important

88% (46)

90% (103)

89% (149)

Not very important+not at all important

10% (5)

10% (11)

10% (16)

NA

2% (1)

1% (1)

1% (2)

Organizational culture

n=52

n=115

n=167

Extremely+very important

50% (26)

50% (57)

50% (83)

Extremely+very+somewhat important

77% (40)

79% (91)

78% (131)

Not very important+not at all important

19% (10)

18% (21)

19% (31)

4% (2)

3% (3)

3% (5)

NA
Intellectual environment

n=52

n=115

n=167

Extremely+very important

67% (35)

67% (77)

67% (112)

Extremely+very+somewhat important

86% (45)

92% (106)

90% (151)

13% (7)

8% (9)

10% (16)

Friendly work environment

n=52

n=115

n=167

Extremely+very important

79% (41)

83% (96)

82% (137)

Extremely+very+somewhat important

98% (51)

92% (106)

94% (157)

2% (1)

7% (8)

5% (9)

0

1% (1)

1% (1)

Not very important+not at all important

Not very important+not at all important
NA

Opportunities to work on new technology n=52

n=115

n=167

Extremely+very important

67% (35)

70% (80)

69% (115)

Extremely+very+somewhat important

83% (43)

90% (103)

87% (146)

Not very important+not at all important

10% (5)

8% (9)

8% (14)

NA

8% (4)

3% (3)

4% (7)

Opportunities to gain new technical skills n=52

n=115

n=167

Extremely+very important

79% (41)

81% (93)

80% (134)

Extremely+very+somewhat important

90% (47)

94% (108)

93% (155)

Not very important+not at all important

6% (3)

3% (4)

4% (7)

NA

4% (2)

3% (3)

3% (5)

n=52

n=115

n=167

Extremely+very important

71% (37)

67% (77)

68% (114)

Extremely+very+somewhat important

85% (44)

86% (99)

86% (143)

Not very important+not at all important

13% (7)

11% (13)

12% (20)

NA

2% (1)

3% (3)

2% (4)

Social benefits of work to society

n=52

n=115

n=167

Job security

Extremely+very important

19% (10)

28% (32)

25% (42)

Extremely+very+somewhat important

46% (24)

57% (66)

54% (90)

Not very important+not at all important

33% (17)

34% (39)

34% (56)

NA

21% (11)

9% (10)

13% (21)

Work relates to undergraduate research

n=52

n=115

n=167

Extremely+very important

17% (9)

20% (23)

19% (32)

Extremely+very+somewhat important

31% (16)

43% (49)

39% (65)

Not very important+not at all important

25% (13)

32% (37)

30% (50)

NA

44% (23)

25% (29)

31% (52)
(continued)
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TABLE D.16 Alumni Survey Responses (continued)
Support networks

n=52

n=115

n=167

Extremely+very important

21% (11)

13% (15)

16% (21)

Extremely+very+somewhat important

44% (23)

56% (64)

52% (87)

Not very important+not at all important

29% (15)

34% (39)

32% (54)

NA

27% (14)

10% (12)

16% (26)

Presence of minority or female employees n=52
Extremely+very important

17% (9)

n=115

n=167

13% (15)

14% (24)

Extremely+very+somewhat important

38% (20)

33% (38)

35% (58)

Not very important+not at all important

37% (18)

55% (63)

49% (82)

NA

25% (13)

12% (14)

16% (27)

n=52

n=114

n=166

Friends or family working for same
employer
Extremely+very important

8% (4)

12% (14)

11% (18)

23% (26)

17% (9)

21% (35)

Not very important+not at all important

37% (19)

35% (40)

36% (59)

NA

46% (24)

42% (48)

43% (72)

Extremely+very+somewhat important

Other factors

n=39

n=79

n=118

Extremely+very important

5% (2)

6% (5)

6% (7)

95% (37)

94% (74)

94% (111)

Nontraditional
(n=57)

Traditional
(n=58)

All Employees
(n=115)

IT position

53% (30)

60% (35)

56% (65)

IT leadership/management

28% (16)

24% (14)

26% (30)

Leadership/management, general

14% (8)

9% (5)

11% (13)

Non-IT position, no answer

5% (3)

7% (4)

6% (7)

Male
(n=44)

Female
(n=71)

All Employees
(n=115)

NA

TABLE D.17 Employee Interviews:
“What is your current job title?”

TABLE D.18 Employee Interviews:
“What is your current job title?”

IT position

55% (24)

58% (41)

57% (65)

IT leadership/management

36% (16)

20% (14)

26% (30)

Leadership/management, general

5% (2)

15% (11)

11% (13)

Other

5% (2)

7% (5)

6% (7)
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TABLE D.19 Employee Interviews:
“What is your current job title?”
African American
(n=18)

Asian
(n=14)

Caucasian
(n=66)

Other, No Answer
(n=17)

All Employees
(n=115)

IT position

61% (11)

43% (6)

58% (38)

53% (9)

56% (64)

IT leadership/management

28% (5)

43% (6)

26% (17)

12% (2)

26% (30)

Leadership/management, general

6% (1)

14% (2)

14% (9)

6% (1)

11% (13)

Other, no answer

6% (1)

0%

3% (2)

29% (5)

7% (8)

TABLE D.20 Alumni Survey Responses:
“In what sector is your primary employment?”
Nontraditional
(n=52)

Traditional
(n=114)

All Alumni
(n=166)

IT/CS products and services

17% (9)

45% (51)

36% (60)

Federal, state, or local government

21% (11)

4% (5)

10% (16)

Consulting

8% (4)

18% (21)

15% (25)

Nonprofit or educational organization

13% (7)

5% (6)

8% (13)

Banking/financial

10% (5)

6% (7)

7% (12)

Other

31% (16)

21% (24)

24% (40)

TABLE D.21 Alumni Survey Responses:
“Using the following five-point scale, please indicate how often you are involved
in each of the following technical areas in your current job.”
Nontraditional
Applications, database, or systems
development

Traditional

All Alumni

n=52

n=113

n=165

Very frequently+frequently

56% (29)

69% (79)

65% (108)

Very frequently+frequently+sometimes

73% (38)

82% (93)

79% (131)

Rarely+never

23% (12)

12% (19)

19% (31)

4% (2)

1% (1)

2% (3)

NA
Applications, database, or systems
maintenance

n=52

n=113

n=165

Very frequently+frequently

60% (31)

62% (70)

61% (101)

Very frequently+frequently+sometimes

75% (39)

81% (92)

79% (131)

Rarely+never

23% (12)

18% (20)

19% (32)

NA

2% (1)

1% (1)

1% (2)

Client/customer IT support

n=52

n=113

n=165

Very frequently+frequently

52% (27)

53% (60)

53% (87)

Very frequently+frequently+sometimes

71% (37)

72% (82)

72% (119)

Rarely+never

21% (11)

26% (29)

24% (40)

8% (4)

2% (2)

4% (6)

NA

(continued)
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TABLE D.21 Alumni Survey Responses (c0ntinued)
Feasibility studies/business care
development
Very frequently+frequently

n=52

n=113

n=165

8% (4)

18% (20)

14% (24)

Very frequently+frequently+sometimes

27% (14)

34% (39)

32% (53)

Rarely+never

60% (31)

61% (69)

61% (100)

NA

14% (7)

4% (5)

7% (12)

Help desk/customer support center

n=52

n=113

n=165

Very frequently+frequently

23% (12)

18% (20)

19% (32)

Very frequently+frequently+sometimes

46% (24)

27% (30)

33% (54)

Rarely+never

44% (23)

67% (76)

60% (99)

10% (5)

6% (7)

7% (12)

n=52

n=113

n=165

NA
Internal IT support
Very frequently+frequently

40% (21)

26% (30)

31% (51)

Very frequently+frequently+sometimes

62% (32)

48% (54)

52% (86)

Rarely+never

29% (15)

48% (54)

42% (69)

NA

10% (5)

4% (5)

6% (10)

Network or systems administrations/
operations

n=51

n=113

n=164

20% (10)

19% (21)

19% (31)

Very frequently+frequently+sometimes

33% (17)

33% (37)

33% (54)

Rarely+never

53% (27)

61% (69)

58% (96)

14% (7)

6% (7)

8% (14)

Very frequently+frequently

NA
Network or systems documentation
development

n=52

n=113

n=165

Very frequently+frequently

12% (6)

19% (22)

17% (28)

Very frequently+frequently+sometimes

21% (11)

30% (34)

27% (45)

Rarely+never

65% (34)

65% (74)

65% (108)

14% (7)

4% (5)

7% (12)

n=52

n=113

n=165

NA
Requirements analysis
Very frequently+frequently

35% (18)

42% (47)

30% (65)

Very frequently+frequently+sometimes

60% (31)

60% (75)

64% (106)

Rarely+never

35% (18)

30% (34)

32% (52)

6% (3)

4% (4)

4% (7)

NA
Technical specifications development

n=52

n=113

n=165

Very frequently+frequently

25% (13)

36% (41)

33% (54)

Very frequently+frequently+sometimes

48% (25)

61% (69)

57% (94)

Rarely+never

38% (20)

35% (40)

36% (60)

NA

8% (4)

4% (4)

5% (8)

User manual/instructions development

n=52

n=113

n=165

Very frequently+frequently

21% (11)

24% (27)

23% (38)

Very frequently+frequently+sometimes

46% (24)

45% (51)

45% (75)

Rarely+never

48% (25)

52% (59)

51% (84)

6% (3)

3% (3)

4% (6)

NA

(continued)
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TABLE D.21 Alumni Survey Responses (c0ntinued)
Marketing, sales, or business
development

n=52

Very frequently+frequently

n=113

n=165

6% (3)

7% (8)

7% (11)

Very frequently+frequently+sometimes

21% (11)

19% (21)

19% (32)

Rarely+never

62% (32)

74% (84)

70% (116)

17% (9)

7% (8)

10% (17)

NA
Project management

n=52

n=113

n=165

Very frequently+frequently

19% (10)

27% (31)

25% (41)

Very frequently+frequently+sometimes

50% (26)

46% (52)

47% (78)

Rarely+never

46% (24)

50% (57)

49% (81)

NA

4% (2)

4% (4)

4% (6)

Teaching client or internal staff courses

n=52

n=113

n=165

Very frequently+frequently

13% (7)

15% (17)

14% (24)

Very frequently+frequently+sometimes

33% (17)

32% (36)

32% (53)

Rarely+never

58% (30)

61% (69)

60% (99)

10% (5)

7% (8)

8% (13)

NA
Programming

n=52

n=113

n=165

Very frequently+frequently

48% (25)

59% (67)

56% (92)

Very frequently+frequently+sometimes

73% (83)

60% (31)

69% (114)

Rarely+never

33% (17)

24% (27)

27% (44)

7% (4)

3% (3)

4% (7)

NA

TABLE D.22 Alumni Survey Responses
Using the following five-point scale, please indicate how often you were involved
in each of the following activities in your current job over the past year.
Nontraditional
Attending conferences, trade shows,
or professional society meetings

Traditional

All Alumni

n=52

n=114

n=166

15% (8)

10% (12)

12% (20)

Very frequently+frequently+sometimes

42% (22)

32% (37)

36% (59)

Rarely+never

50% (26)

64% (73)

60% (99)

8% (4)

4% (4)

5% (8)

Very frequently+frequently

NA

Participating in client or vendor meetings n=52

n=114

n=166

Very frequently+frequently

30% (17)

26% (30)

28% (47)

Very frequently+frequently+sometimes

60% (31)

58% (66)

58% (97)

Rarely+never

35% (18)

43% (49)

37% (62)

6% (3)

4% (4)

4% (7)

NA
Participating in internal staff meetings

n=52

n=114

n=166

Very frequently+frequently

75% (39)

75% (85)

75% (124)

Very frequently+frequently+sometimes

96% (50)

90% (103)

92% (153)

4% (2)

9% (10)

7% (12)

0

1% (1)

1% (1)

Rarely+never
NA
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TABLE D.22 Alumni Survey Responses (c0ntinued)
Participating in standards development
or on technical committees

n=52

n=114

Very frequently+frequently

21% (11)

25% (29)

24% (40)

Very frequently+frequently+sometimes

37% (19)

51% (58)

46% (77)

Rarely+never

50% (26)

44% (50)

46% (76)

14% (7)

5% (6)

8% (13)

NA
Problem-solving or trouble shooting

n=166

n=52

n=114

n=166

Very frequently+frequently

72% (37)

79% (90)

77% (127)

Very frequently+frequently+sometimes

94% (49)

92% (105)

93% (154)

Rarely+never

94% (49)

92% (105)

93% (154)

NA

6% (3)

6% (7)

6% (10)

Performing research

n=52

n=114

n=166

Very frequently+frequently

33% (17)

42% (48)

39% (65)

Very frequently+frequently+sometimes

58% (30)

75% (86)

70% (116)

Rarely+never

38% (20)

22% (25)

27% (45)

4% (2)

3% (3)

3% (5)

NA
Presenting informal or formal briefings
or talks

n=52

n=114

n=166

Very frequently+frequently

33% (17)

26% (30)

28% (47)

Very frequently+frequently+sometimes

52% (27)

61% (70)

58% (97)

Rarely+never

48% (25)

37% (42)

40% (67)

0

2% (2)

1% (2)

NA
Writing memos and progress reports

n=52

n=114

n=166

Very frequently+frequently

44% (23)

42% (48)

43% (71)

Very frequently+frequently+sometimes

67% (35)

71% (81)

70% (116)

Rarely+never

33% (17)

27% (31)

29% (48)

0

2% (2)

1% (2)

NA
Managing and supervising

n=51

n=114

n=165

Very frequently+frequently

24% (12)

19% (22)

21% (34)

Very frequently+frequently+sometimes

42% (22)

39% (44)

40% (66)

Rarely+never

51% (26)

57% (65)

55% (91)

6% (3)

4% (5)

5% (8)

NA
Writing white papers, research reports,
and other publications

n=52

n=114

n=166

Very frequently+frequently

10% (5)

7% (8)

8% (13)

Very frequently+frequently+sometimes

17% (9)

24% (27)

22% (36)

Rarely+never

62% (32)

71% (81)

68% (113)

NA

21% (11)

5% (6)

10% (17)
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TABLE D.23 Alumni Survey Responses:
“In your work, how often do you apply the skills and knowledge from your
IT/CS bachelor’s degree program?”

Very frequently

Nontraditional
(n=52)

Traditional
(n=123)

All Alumni
(n=175)

42% (22)

27% (33)

31% (55)

Frequently

17% (9)

32% (40)

28% (49)

Sometimes

29% (15)

24% (30)

26% (45)

Rarely/never

12% (6)

8% (10)

9% (16)

0

8% (10)

6% (10)

NA

TABLE D.24 Employee Interviews:
“How often do you apply skills from your degree in your current job?”
Nontraditional
(n=57)

Traditional
(n=58)

All Employees
(n=115)

Very often, hourly, 80%

51% (29)

52% (30)

51% (59)

A lot, often, most of the time, 50%

19% (11)

14% (8)

16% (19)

Not often, occasionally, 10%

16% (9)

21% (12)

18% (21)

Never, no relationship, less than 5%

14% (8)

10% (6)

12% (14)

0%

3% (2)

2% (2)

NA

TABLE D.25 Employee Interviews:
“Now that you are working, what, if anything, do you feel was lacking in your
college education?*”
Nontraditional
(n=41)

Traditional
(n=45)

All Employees
(n=86)

IT-specific courses

51% (21)

36% (16)

43% (37)

Hands-on/practical experience

34% (8)

47% (21)

34% (29)

Other courses, general skills

22% (9)

12% (5)

16% (14)

Other, better faculty support

7% (3)

13% (6)

10% (9)

Teamwork/communication/leadership
experience

10% (4)

10% (4)

9% (8)

Nontraditional
(n=38)

Traditional
(n=41)

All Employees
(n=79)

Has/will take more classes

42% (16)

54% (22)

48% (38)

Self-teaching, read books

55% (21)

34% (14)

44% (35)

Learn on job

16% (6)

20% (8)

18% (14)

Found a mentor

11% (4)

17% (4)

10% (8)

Other

5% (2)

22% (9)

14% (11)

*Multiple answers possible: total > 100%.

TABLE D.26 Employee Interviews:
“How are you coping with that lack?*”

*Multiple answers possible: total > 100%.
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TABLE D.27 Alumni Survey Responses:
“Are there additional skills or content knowledge that your degree program
should have included that you need in your current job or to move up in the
IT/CS profession?”
Nontraditional
(n=52)

Traditional
(n=123)

All Alumni
(n=175)

Nontraditional students needed more:
Presentation/public speaking

23% (12)

10% (11)

13% (23)

Project/task planning

25% (13)

17% (20)

19% (33)

Advanced computer tasks

13% (7)

23% (26)

19% (33)

Computer hardware

12% (6)

20% (23)

16% (29)

Management/supervision

17% (9)

23% (27)

21% (36)

Creative problem-solving

21% (11)

17% (20)

18% (31)

Writing for business

15% (8)

18% (21)

16% (29)

Grant/project management

12% (6)

16% (19)

14% (25)

Cost-benefit analysis

12% (6)

16% (18)

14% (24)

Technical writing

12% (6)

15% (17)

13% (23)

Collaborative work/teamwork

10% (5)

15% (17)

13% (22)

42% (22)

50% (62)

48% (84)

Traditional students needed more:

Similarly important to both groups:

Other

TABLE D.28 Employee Interviews:
“Did you receive special training after you were hired?”
Nontraditional
(n=57)

Traditional
(n=58)

All Employees
(n=115)

Yes

63% (36)

57% (33)

60% (69)

No

25% (14)

33% (19)

29% (33)

Not yet or informal training

12% (7)

10% (6)

11% (13)

TABLE D.29 Employee Interviews:
“Did you receive special training after you were hired?”
Female
(n=71)

Male
(n=44)

All Employees
(n=115)

Yes

68% (48)

48% (21)

60% (69)

No

24% (17)

36% (16)

29% (33)

8% (6)

16% (7)

11% (13)

Not yet or informal training
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TABLE D.30 Employee Interviews:
“How does your current work experience meet the expectations you had in
college?*”
Nontraditional
(n=46)
Not happy
Satisfied

Traditional
(n=54)

All Employees
(n=100)

9% (4)

22% (12)

16% (16)

43% (20)

34% (20)

40% (40)

Expectations surpassed

15% (7)

15% (8)

15% (15)

Great company, benefits, enjoys work

24% (11)

15% (8)

19% (19)

11% (5)

15% (8)

13% (13)

22% (10)

11% (6)

16% (16)

Work is different from expectations
Other
*Multiple answers possible: total > 100%.

TABLE D.31 Employee Interviews:
“How satisfied are you with the types and number of employment opportunities
now available to you?”
Nontraditional
(n=57)

Traditional
(n=58)

All Employees
(n=115)

Very satisfied

30% (17)

7% (4)

18% (21)

Satisfied

21% (12)

9% (5)

15% (17)

Moderately/somewhat satisfied

14% (8)

17% (10)

16% (18)

Unsatisfied

14% (8)

33% (19)

23% (27)

Very unsatisfied

18% (10)

19% (11)

18% (21)

4% (2)

14% (8)

9% (10)

0%

2% (1)

1% (1)

Don’t know/not looking
No response

TABLE D.32 Employee Interviews:
“How satisfied are you with your current employment opportunities?”
Approximate Age at Time of Interview

Very satisfied

Twenties
(n=32)

Thirties
(n=51)

Forties
(n=23)

3% (1)

25% (13)

22% (5)

Fifty and Older All Employees
(n=8)
(n=114)
25% (2)

18% (21)

Satisfied

6% (2)

16% (8)

22% (5)

25% (2)

15% (17)

Moderately/somewhat satisfied

12% (4)

16% (8)

13% (3)

38% (3)

16% (18)

Unsatisfied

41% (13)

24% (12)

9% (2)

0%

24% (27)

Very unsatisfied

31% (10)

10% (5)

22% (5)

12% (1)

18% (21)

6% (2)

10% (5)

13% (3)

0%

9% (10)

Don’t know/not looking
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TABLE D.33 Employee Interviews:
“How satisfied are you with your current employment opportunities?”
Male
(n=44)

Female
(n=71)

All Employees
(n=115)

Very satisfied

16% (7)

20% (14)

18% (21)

Satisfied

9% (4)

18% (13)

15% (17)

Moderately/somewhat satisfied

18% (8)

14% (10)

16% (18)

Unsatisfied

27% (12)

21% (15)

23% (27)

Very unsatisfied

18% (8)

18% (13)

18% (21)

Don’t know/not looking

9% (4)

8% (6)

9% (10)

No response

2% (1)

0%

1% (1)

TABLE D.34 Alumni Survey Responses:
“Does your post-graduate work experience meet your pre-college expectations?”
Nontraditional
(n=50)

Traditional
(n=120)

All Alumni
(n=170)

Yes, exceedingly well

28% (14)

14% (17)

18% (31)

Yes, for the most part

30% (15)

40% (48)

37% (63)

Somewhat

16% (8)

23% (28)

21% (36)

No, not for the most part or not at all

16% (8)

11% (13)

12% (21)

NA

10% (5)

12% (14)

11% (19)

TABLE D.35 Employee Interviews:

TABLE D.36 Employee Interviews:

“Do you feel that your salary is
commensurate with your education?”

“Do you feel that your salary is
commensurate with your education?”

Nontraditional Traditional
(n=58)
(n=57)

All Employees
(n=115)

Female
(n=71)

Male
(n=44)

All Employees
(n=115)

Yes

60% (34)

62% (36)

61% (70)

Yes

56% (40)

68% (30)

61% (70)

No

40% (23)

38% (22)

39% (45)

No

44% (31)

32% (14)

39% (45)
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TABLE D.37 Employee Interviews:
“Do you feel that your salary is commensurate with your education?”
African American
(n=18)

Asian
(n=14)

Caucasian
(n=66)

Other
(n=16)

All Employees
(n=115)

Yes

50% (9)

57% (8)

70% (46)

44% (7)

61% (70)

No

50% (9)

43% (6)

30% (20)

53% (9)

38% (44)

0%

0%

0%

6% (1)

1% (1)

No Answer

TABLE D.38 Employee Interviews:
“Do you feel that your salary is commensurate with your education?”
Computer Science/
Engineering
(n=32)

Computer/Management
Information Systems
(n=35)

Other IT
(n=20)

Non-IT
(n=28)

Total
(n=115)

Yes

72% (23)

43% (15)

65% (13)

68% (19)

61% (70)

No

28% (9)

57% (20)

35% (7)

32% (9)

39% (45)

TABLE D.39 Alumni Survey Responses:
“At your primary employer, what is your current salary range?”
Nontraditional
(n=52)

Traditional
(n=123)

All Alumni
(n=175)

$39,999 or less

23% (12)

11% (14)

15% (26)

$40,000–$59,999

44% (23)

58% (71)

54% (94)

$60,000–$74,999

19% (10)

20% (24)

19% (34)

$75,000 or more

10% (5)

4% (5)

6% (10)

NA

4% (2)

8% (9)

6% (11)

TABLE D.40 HR Managers:
“Do you see any particular advantages or disadvantages to hiring nontraditional
students compared to traditional students?*”
Advantages
More real-world experience

n=23

Percentage

11

48%

More driven, motivated

6

26%

More disciplined, focused, committed

7

30%

More versatile, broader thinking

4

17%

5

22%

Disadvantages
Family responsibilities, older, other
comments
*Multiple answers possible: total > 100%.
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TABLE D.41 HR Managers:

TABLE D.42 HR Managers:

“Approximately what percent of your
IT hiring is of new college graduates
(at the bachelor’s level)?”

“What methods does your organization use
to recruit for IT/CS staff?*”
n=23

Percentage

Personal contacts/referrals

20

87%

61%

Web/Internet

19

83%

6

26%

Print media/radio

12

52%

3

13%

Directed recruiting/campus
visits/job fairs

7

30%

Head hunters, other

7

30%

n=23

Percentage

0–5%

14

6–15%
16–80%

*Multiple answers possible: total > 100%.

TABLE D.43 HR Managers:
“To what extent do you target recent
graduates?”

TABLE D.44 HR Managers:

n=23

Percentage

No, don’t target

17

74%

Yes, target them

3

13%

Hard to say

3

Percentage

11

48%

Specific research I or II school 6

26%

26%

No

17

74%

“What sort of relationship exists between
your organization and any colleges or
universities?”
n=23

Percentage

8

35%

None or informal relationship 15

65%

Specific relationship(s)
with area school(s)

Specific master’s colleges/
universities or technical/adult
education schools
5

22%

4

17%

Other answers

Percentage

6

TABLE D.46 HR Managers:

“From what schools in particular does your
organization try to recruit?*”
n=23

n=23
Yes
13%

TABLE D.45 HR Managers:

NA, none

“Do you recruit on campus?”

*Multiple answers possible: total > 100%.

TABLE D.48 HR Managers:
“Are there any schools that you avoid when
recruiting?”
TABLE D.47 HR Managers:

n=23

“Has your organization affected any
curriculum at any schools?”
n=23

Percentage

Yes

3

13%

No

17

74%

Minor impact

3

13%
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61%
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6

26%

No answer

3

13%
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TABLE D.49 HR Managers:

TABLE D.50 HR Managers:

“Are there any graduates of particular
schools that you avoid?”

“What influence does a school’s reputation
have on the decision to interview?”
n=23

Percentage

n=23

Percentage

No, NA

20

87%

A lot of Influence

4

17%

Yes

3

13%

Some influence

11

48%

No influence

8

35%

TABLE D.51 HR Managers:

TABLE D.52 HR Managers:

“Do you look more favorably on job
candidates with prior work experience?”

“Does it make a significant difference if job
candidates have work experience in IT/CS or
some other area?”

n=23

Percentage

Yes

23

100%

No

0

0%

TABLE D.53 HR Managers:
“What kinds of experiences have you had
with re-tooled majors?”
n=23

Percentage

View quite favorably

12

52%

View somewhat favorably

4

17%

Not much, can’t say

4

17%

None/no experience

2

9%

View somewhat negatively

1

4%

n=23

Percentage

Prior IT work experience
is good or essential

14

61%

IT experience is not
essential, or depends on
person/job/project, or
favor other specific
knowledge/background

9

39%

TABLE D.54 HR Managers:
“Has your organization had experience with
nontraditional students?”
n=23

Percentage

Yes

18

78%

No, don’t know

5

22%

TABLE D.55 HR Managers:
“Has your experience led you to recruit
nontraditional students?”

No, not targeted/no
preference
No, but supportive of
nontraditional education
No, not desirable/might
be negative

n=23

Percentage

7

30%

5
5

“Do you actively recruit or encourage
IT students to begin employment before
completing their bachelor’s degree?”
n=23

Percentage

22%

Yes, internships, co-ops,
or summer work

10

43%

22%

Yes/if possible/it can
only help

8

35%

No, internships not
helpful/employment gets
in way of school

4

17%

No answer

1

4%

Yes, do target/more
desirable, better workers

3

13%

NA

3

13%

Bringing Women and Minorities into the IT Workforce

TABLE D.56 HR Managers:

Appendix D: Tables for Chapter 4

176

TABLE D.57 HR Managers:

TABLE D.58 HR Managers:

“Is your organization making special efforts
to diversify its workforce?”

“Does your organization experience any difficulties in recruiting and obtaining women
or underrepresented minorities in IT fields?”

n=23

Percentage

Yes

4

17%

No

19

83%

n=23

Percentage

Yes

9

39%

No

14

61%

TABLE D.59 HR Managers:
“What kinds of difficulties does your
organization experience in recruiting and
obtaining women or underrepresented
minorities in IT fields?”
n=23
Hard to find minorities,
women, or both

Percentage

10

43%

No difficulties; make
special efforts to recruit

7

30%

No difficulties

6

26%

TABLE D.60 HR Managers:
“How many employees in your IT workforce
are women?”
n=23

Percentage

0–19%

3

13%

20–39%

6

26%

40–50% or more

11

48%

Don’t know/NA

3

13%

TABLE D.62 HR Managers:
TABLE D.61 HR Managers:
“How many employees in your IT workforce
are underrepresented minorities?”
n=23

“Is there anything about your organization
that makes it especially attractive or unattractive to women?*”
n=23

Percentage

Percentage

0–19%

5

22%

Organization is very
supportive of women

9

39%

20–39%

11

48%

Family-friendly policies

8

35%

40–50% or more

4

17%

Not attractive to women

5

22%

Don’t know/NA

3

13%

Other answers

5

22%

*Multiple answers possible: total > 100%.

TABLE D.63 HR Managers:
“Is there anything about your organization
that makes it especially attractive or unattractive to underrepresented minorities?*”
n=23

Percentage

Minorities encouraged to
apply/advance

8

35%

Good company/
environment

7

30%

Workplace is diverse/
strong reputation for
minorities

5

22%

No positives/don’t know

7

30%

TABLE D.64 HR Managers
“Is there anything about your organization
that makes it especially attractive or
unattractive to nontraditional students?*”
n=23

Percentage

Work schedule/
environment/emphasis on
experience/other factors
conducive to
nontraditional students

10

43%

Neutral, no positives or
negatives

9

39%

No answer

5

22%

Probably would be hard,
pace of work prohibitive

4

17%

*Multiple answers possible: total > 100%.

*Multiple answers possible: total > 100%.
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TABLE D.65 Line Managers:

TABLE D.66 Line Managers:

“Does it make a significant difference
whether the person’s prior experience has
been in the IT/CS area?”

“What kinds of experiences has your
organization had with “re-tooled” majors?”

n=27

Percentage

n=28

Percentage

Positive experiences

13

46%

Neutral experiences

8

29%

Internship/co-op/other
experience important

16

59%

Negative experiences

2

7%

Depends on role/position

11

41%

No answer/no experience

5

18%

TABLE D.67 Line Managers:

TABLE D.68 Faculty:

“What kinds of experiences has your
organization had with employees who
were nontraditional students?”

“Approximately what percentage of your
seniors accept a job offer by the time they
graduate?”

n=28

Percentage

Positive experiences

10

36%

Moderately positive
experiences

2

7%

“Most” or gave
rough percentage

61% (44)

Neutral experiences

3

11%

Less than previous years

21% (15)

0%

Don’t know

14% (10)

46%

NA

Negative experiences
No answer/no experience

0
13

Percentage
(n=72)

4% (3)

TABLE D.69 Faculty:
“Approximately what percentage of your
nontraditional students have a job offer by
the time they graduate?”
Percentage
(n=72)
Already have a job

25% (18)

No difference from traditional students

8% (6)

Harder for nontraditional students

4% (3)

Nontraditional students have advantage
NA or don’t know

4% (3)
58% (42)
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