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Women are underrepresented in the information technology (IT) workforce and the percentage of women in computer and information sciences has been declining in recent years.  The purpose of this research is to examine similarities and differences in how and why women and men pursue IT careers, what jobs and tasks they perform in IT, and their attitudes about working in the IT sector. 
Methods

An extensive survey instrument was completed by a total of 432 female and male IT professionals. Once data was collected and analyzed, a qualitative protocol was developed and administered in face-to-face interviews with 44 of the survey respondents.

The sample of IT technical professionals came from two sources. One included graduates of the Northeastern University Master of Science in Information Systems (MSIS) program, a career transition program, from the years 1986-2001 (186 of 416/ 45% response rate).  The other source of participants was IT professionals recruited from four corporations. One corporation, a large non-profit health care company, had a higher level of participation (205 of 541/38% response rate) than the remaining three for-profit corporations (n=41).  

* The study, funded by the National Science Foundation, was conducted by the Northeastern University Women’s Project team and Campbell-Kibler Associates, Inc.  For further information please contact  Dr. Paula G. Leventman, Principal Investigator, 

at leventma@coe.neu.edu or leventman12@rcn.com .
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Multiple Pathways to IT Careers

The varied backgrounds of IT professionals prompted Northeastern University IT Workforce Study researchers to seek a stronger indicator of IT career pathway than formal education alone. The Multiple Pathways Typology is a composite of several variables: level of education, field of degree or degrees, career history and IT career decision points. Approximately one-third of the sample was classified as Traditional because they had technical undergraduate degrees. They decided to go for a technical career when they were in high school or during their undergraduate education, and the jobs they held were all in technical fields. Approximately one-third were classified as Transitional. They had various educational and occupational non-technical backgrounds and took a specific technical master’s degree program to enable an IT career transition. Approximately one-third of the sample was classified as Self-Directed because they had various non-technical education and occupational backgrounds and slid into IT positions.

The application of the typology to the survey findings and the qualitative interview transcripts enhanced our understanding of experience in technical skill-set areas, levels of job satisfaction and salary differentials.

· Within almost every skill-set area women and men in Traditional pathways provided the highest experience ratings, followed closely by women and men in Transitional pathways.  Self-Directed men and women provided lower mean experience ratings in all skill-set areas.

· Overall, the salaries of men are somewhat higher than the salaries of women, but this depends on career pathway. Men and women in the Traditional pathway account for all of the measured difference. There are no differences between the salaries of women and men in the Transitional and Self-Directed pathways. 

· IT professionals are highly satisfied with many dimensions of their careers. However, there are significant differences in satisfaction ratings between the career pathways on three dimensions of career satisfaction; overall satisfaction, satisfaction with career advancement opportunities and satisfaction with benefits. We see the same pattern in these areas; people in Self-Directed pathways are apt to provide the highest satisfaction ratings, followed by people in Transitional pathways. People in Traditional pathways tend to provide the lower satisfaction ratings.   

Experiencing IT Careers

Success and Satisfaction 

Professionals who work in IT are “highly satisfied” with their jobs. Most respondents felt successful (at least before 2002). There were no gender differences in these response patterns. Both women and men defined success in terms of income, challenge and recognition. Many men, as well as women, described satisfaction in terms of love for work and personal happiness. 

Gender and Career Development

Most people interviewed said that gender did not make a difference in their career development. All of the men and two-thirds of the women said gender did not make a difference. Approximately 15% said it helped and 15% said it hindered their career development. When asked if women still had to “prove themselves,” in the workplace, all of the men said “no.” While most women also said “no,” a minority said “yes,” or even “absolutely.”

Technical and Supervisory Responsibilities

Most of the people interviewed in 2004 were in managerial or high technical content positions. Most managers interviewed liked the supervisory responsibilities they described. However, they also talked about their technical interests, the technical aspects of their work and the interactions between the technical and the managerial in information technology workplaces.  

The men and women in high technical content positions typically had few people, if any, reporting to them directly. They were technical experts who really liked their work. Organizationally, they were people in the middle. They described interactions between the technical and the managerial aspects of what they did on-the-job. Both women and men were divided almost equally between people who wanted more managerial responsibility and those who absolutely did not.

Mentoring

IT professionals reported several kinds of experiences with mentoring. Informal mentoring is prevalent across IT employer companies. A few respondents had direct experience with formal mentor programs. There were few overall differences in mentoring experiences described by the women as compared with the men we interviewed. The difference between the sexes was entirely in the intensity of the experience described.  Men tended to describe mentoring in terms of teaching and training. Women were more likely to describe positive and effective mentoring experiences

Networking

Almost all respondents said that networking was very important or important to IT career development. Conceptions of networking ranged from mainly socializing, to socializing with technical content, to mostly job related technical knowledge exchange. A minority said that networking was not very important. The only gender difference was in the proportion of men (approximately two-thirds) saying networking was very important, as compared with women (about half). There was only one reference to an “old boys’ network.” 

Keeping Skills Current

By far, the most frequently mentioned source of “positive feelings,” mentioned in open-ended response to the survey was the stimulation and challenge provided by the work itself. The difficulty of keeping skills up-to-date in view of the pace of technological change was by far the most frequently mentioned source of “reservations” about an IT career. Response patterns did not vary with sex.

Respondents in 2004 were asked to describe how they kept technical skills current. 

Approximately one third of the women and men talked about keeping up-to-date in terms of the challenge and stimulation and said they were always learning and training. Almost everyone mentioned the importance of on-the-job training. Although keeping up with change is normative in high tech companies, project deadline pressures can conflict with time allowed for employee professional development. Keeping technical skills current is difficult, if not impossible, for those who choose to move into higher management positions. 

Tough Times

Layoffs, mergers, downsizing and outsourcing began in 2001 and intensified during 2003 and 2004. The depth of the economic downturn was unanticipated. The number of mergers continues and the trend toward outsourcing of IT work continues.

Approximately 20 percent of our sample experienced layoff during their IT careers. 

After varying lengths of time (months to years) out of work, 26% changed the emphasis of their IT career -- “From development to business,” “From straight IT to liaison between IT and finance,” “From software development to QA.” In addition, 17% took positions below their skill and experience levels to secure re-employment “No longer team a leader,” “Lower pay,” “Regression in skills.” Some became self-employed as “consultants,” and sometimes at the same companies they had worked for in the past but now without employment benefits.

Many of the people who retained their jobs despite the recession in information technology nonetheless felt pressured and stressed in new ways during this period. They talked about changed working conditions as the result of mergers and downsizing to increase profit margins and resulting in layoffs. They spoke of changed company culture, tighter management controls, and greater corporate focus on meeting roll-out dates than assuring the quality of products.

It does not appear that female IT professionals were more impacted by layoffs, mergers, downsizing and outsourcing than males. 

Implications

The disappearance of an open IT opportunity structure after 2002 means that the Transitional and Self-Directed pathways used by so many women to enter IT virtually closed.  People will not change careers and train for jobs that do not exit. There are few openings into which people can slide.  The Traditional pathway has re-emerged as the route to high technical content positions. Companies are now hiring technical professionals and consultants with training and experience in specific niche areas. There are also openings for computer scientists with Ph.D. degrees to design new generations of programs and products.  This means that efforts to increase the numbers and percentages of women in the IT workforce are once again dependent on the progress made in the pre-college and college years. 

The Northeastern University IT Workforce Study provided evidence that IT organizations are good places for women to work. These are places where technical skills and communication skills are equally important for men and women. Requisite conditions for attaining gender equity in any company: (1) the same proportion of women and men hold high positions in the organizational structure, and (2) the same proportion of women and men receive the highest financial rewards. For the most part, these conditions were met within the large non-profit healthcare organization that participated fully in this research. An atypical set of circumstances combined to help this organization approach gender equity. Half of the IT professionals are female. Equity in terms of numbers influences corporate culture. Both men and women talked about the importance of family friendly policies, good benefits and flex-time. There are high percentages of women in project management and corporate management positions. The Chief Information Officer (CIO) is female and with a stay-at-home husband. She explained how she uses the annual merit and salary review to make sure that salary scales are in fact comparable for women and men. These conditions are not easily met in higher pressure for-profit organizations. However, we might look to information technology to model gender equity in the post-modern workplace of the 21st Century. 
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