

Increasing the Number of Minority and Women Professionals in the Information Technology Workplace: Barriers and Effective Strategies
I.  Project Description
Information technology (IT) workers have become virtually ubiquitous in American society, but women and minorities, especially African Americans and Hispanics, are a large and untapped pool that could effectively meet the nation’s growing needs were they informed about career potential  in educational institutions and assured of access to employment by IT industry.  The Bureau of Labor Statistics has predicted that the need for IT professionals will double between 1996 to 2006, compared to only 14 percent growth in all other jobs.  Yet according to the U.S. Department of Commerce and the Census Bureau, women make up 46 percent of the total labor force but only 30 percent of the IT workforce. African Americans and Latinos, each representing about 12 percent of the U.S. population, similarly fill only 5 percent of IT jobs (Department of Commerce cited in National Science Foundation, 2000).
A.  Objectives
The principal objectives of the research are twofold: (1) to develop a credible framework and model of the IT workplace, based on factors which organize and structure decision making arrangements around professional staff deployment., and (2) to test a range of hypotheses related to hiring and retaining of women and minority IT professionals in career building roles in typical firms.   Our surveys, interviews, and case study methods are crucial to capturing various dimensions that may inform two major competing theories.  

B.   Competing Theories
In the proposed project, we investigate three major competing theories that attempt to explain the relative absence minorities and women in the IT workplace.  Although not mutually exclusive, each theory focuses on different stages of the career trajectory.  

(1) Skills hypothesis suggests that minorities and women simply have not developed the math skills necessary for entering the computer science fields careers 

(2) Tracking hypothesis relates to their deployment or tracking into positions which offer little in the way of career development prospects 
(3) Competing labor pool theory suggests that job opportunities for US trained graduates, minorities and women included, are actually reduced through hiring on H1-B visas and short-term contracts.  

This project gives special emphasis to (2) and (3), barriers in the occupational pipeline which have implications for the willingness of students to pursue computer science (CS) careers in the first place.  According to the tracking view, graduates are visibly “tracked” into jobs with weak career ladder potential.  There is evidence that women and non-Asian minority professionals are less likely to land mainstream IT jobs (i.e., in IT-dominated workplaces) in the first place, because they lack access to informal social networks that would serve as referral sources to promising long term employment opportunities in IT industry (Reskin and Roos, 1990; Hodson, 1988).  In turn, we believe that the few female and domestic minority employees who do manage to find employment in IT industry are marginal to the traditional social networks which define IT culture, with consequences for learning, task and leadership development, and subsequent promotion.  Racial and gendered stereotypes and the distinct nature of high tech culture can act to discourage minorities and women by signaling a “chilly climate” where it is difficult to “fit in” (Colclough and Tolbert, 1992).

The competing labor pool theory implies that the sizeable proportion of minority IT professionals are likely to be foreign workers hired on H1-B visas or short-term contracting arrangements. Employer practices which encourage the hiring of foreign workers at lower pay levels are directly implicated, resulting in the rejection of many domestic applications and a high turnover of US trained workers who presumably lack the necessary skills (Matloff, 2002; Frakas and England, 1988; Dorfman, 1987). According to the US. Department of Commerce (2000), IT firms hired approximately 28 percent of workers requiring bachelor’s degrees under H1-B arrangements.  Thus, the foreign-domestic distinction may be critical to consider in understanding the opportunity structure for employment of minority and women employees. 

To specifically examine these two issues of networking and foreign hires, and their impact on minority and women professionals, we will collect data on (1) employee perspectives on the issue of skills, training, and promotional opportunities, as well as pursue follow up studies of CS graduates, another source of employee perspectives, (3) HR perspectives on programs-in-place which have been successful in the retention of minorities and women, and (4) case studies of firms which have been particularly successful in recruitment and retention.
C.  Contributions of the Research to Theory and Practice
The research will contribute to better understanding the role of the workplace in expanding or contracting the presence of minorities and women in IT firms.  In particular, we hope to provide information on employer practices, work content, and patterns of work organization not only so that educators may incorporate such insights into their own departmental programs but so that employer practices themselves are opened to examination. 

Towards this end, we will begin by surveying and interviewing employees about their workplace experiences, taking note of any racial or gender patterns that may emerge. Based on the findings here, we will identify specific firms for our case study, one important criterion for selection being high job satisfaction. Second, as a check on the demand for professionals and particular skills sets reported by IT firms, we will seek to engage the participation of Computer Science Department Chairs in follow-up studies of their graduates, another source of employee interviews.  Third, we will conduct a survey of human resource (HR) directors for the purpose of analyzing a firm’s performance or “success” in hiring, promoting, and retaining minorities and women.  Four, based on the findings from our HR survey, we will select four firms for detailed case studies. 

II. Background and Prior Research: The Information Technology Labor Market
The present literature on minority and women IT workers is sparse and suffers from several weaknesses, notably the lack of quantitative data, partly due to uncertainty in growth patterns and business cycles.  However, purely quantitative analyses have their own weaknesses, for which reason we have included case studies that will have qualitative components. Without the latter, it will be extremely hard to address some of our theories or hypotheses.

What we do know from previous studies is that rapid high tech growth has been a major factor destabilizing traditional expectations about career mobility that have prevailed in the classic corporate bureaucratic model (Colclough and Tolbert, 1992; Kanter, 1984).  Although high-tech firms are heavily dependent upon highly trained professionals to remain competitive, and although minorities and women have increasingly trained to enter this professional sector, little is known about their experience in the high-tech field or IT work.  There is evidence that in private industry, artificial barriers, and not simply skill deficiencies, have produced inequalities among workers in pay and promotion (Federal Glass Ceiling Commission, 1995). We believe that as high tech firms mature they may move closer to the traditional model where growth is slower and career mobility more predicable and stable.  With less volatility, we would expect a rise in the number of domestic minority and women employees since such environments conform more with their cultural expectations of the workplace. Short of that, general enrollment in computer science programs has closely approximated industry demand.

College student interest in majors in computer science (CS) surged in the latter half of the 1990s, with new enrollment doubling nationwide (CRA, 1999), spurred by the Internet boom and a spate of articles in the press claiming a shortage of computer programmers.  A similar phenomenon had occurred in the early and mid-1980s, only to fall when the industry boom of that decade ended in the recession of the early 990s.  In other words, the job market in the software field has a definite boom/bust nature, echoed (with a slight time lag) by a boom/bust in college enrollment in CS.

The volatility of employment prospects in this field are exacerbated by the fast-changing nature of the technology.  Older programmers say of age 40 and above, often have difficulties getting programming work even during boom times (Matloff, 2002; NRC, 2000; Langbein, 1998). Even recent CS graduates experience problems, largely to due the fact that they never enter the programming field in the first place. Informal surveys have suggested that more than half of new CS graduates are hired into non-technical/semi-technical positions such as customer support, though most would prefer programming (Matloff, 2002). Moreover, customer support positions are normally not viewed by employers as on a track toward later transition into programming work. Thus if a new CS graduate is hired for customer support, it is very unlikely that he/she will ever become a software developer. 

There is, in other words, a discontinuity between occupational title, skills requirements and actual tasks incorporated into the job.  Previous studies of the IT workforce have failed to recognize the functional equivalence of jobs (e.g. programmer, system analyst and software engineer) serving to obscure hiring patterns and inequities in salaries) (Matloff, 2002; Committee on Workforce Needs in Information Technology et al, 2001). Accordingly, we expect that minorities and women will be paid lower scales than majority males despite equivalent work.  The claim that women and non-Asian minorities lack the necessary quantitative skills for IT work is, we believe, a specious one, since programmers, for example, are not usually required to use mathematics.  Despite this, mathematics nonetheless plays a gatekeeper role, in the sense that most computer science curricula require the student to take calculus, even though the mainstream CS courses do not make use of calculus. That in turn is an issue, because employers these days virtually insist that new-graduate applicants for programming jobs have a CS degree, whereas in the past they would take any major as long as the person had good logical abilities. This view is evident in both academic and nonacademic sources (Matloff, 2002; Liberty, 2001).

A.   Supply and Demand for  IT Professionals 



Although there is a paucity of research on minority and women IT professionals, a growing body of research has begun to examine the relationship between supply side factors and demand.  Supply side factors which have been most investigated are primarily concerned with human capital, or the skills, education and work experience of  individuals, and to a lesser extent, the attitudes, life style choices and labor force attachment, particularly in the case of women (Feber and Blau, 1986). For both women and minorities, a low presence in a particular occupation may signal one of two contradictory patterns -- stratification or segregation caused by the marketplace, or an absence of skills or interest (Doeringer and Piore, 1971).   

Conventional analysis suggests that the labor market supply or pool of eligible workers interact with a demand or employer side, to provide input into production of goods and services, establish wages, hours or work and other benefits to labor and requisite amounts of human capital at optimal cost employers.  In contrast to other inputs into production, labor is heterogeneous, varying widely in skills, experience, willingness to work, and choice of geographic location.  In addition, the  professional and technical labor which dominate the IT market are governed by somewhat different rules than those of the general population of blue collar, white collar worker with different skills and occupation  levels.  Professional and technical IT labor, as part of professional labor, is drawn from a pool with considerably longer education and specialized skills, than others.  Such labor also is supplied under less structured workplace conditions than most workers, who are likely to be hired into structured benefit, wage, occupational and work hour systems (Bloom and Northrup, YEAR p. 276). Unstructured labor may be less subject to government regulations, formal policies and less likely to be hired under union contract provisions.  Instead, work and wages are individually negotiated. 
Other explanations of differences in compensation, as well as work assignments, which may particularly characterize employment of women and minorities include lesser “human capital” (skills, experience, education), more youthful demographics, and individual choice (frequently based on “perception” of opportunity) to devote more time to family or lifestyle over career and work (Blau and Ferber, 1986).  But to the extent that human capital characteristics, occupations, work hours and other conditions of employment, can be held constant, a substantial difference in earnings may only be explained by some form of bias or discrimination at work in the labor market and the workplace (Blau and Ferber, 1986:  219; Blau, 1984). This is suggested by the fact that in many cases, skilled, professional occupations tend to have the widest differentials in earnings between women and men, minorities and majority professionals which further widen over time (Wallace, Phyllis, 1989).
 
By contrast, the demand side of the IT labor market consists of IT firms and their employment needs.  This side of the market is less understood and has received little attention from labor researchers, who tend to focus on a neoclassical model of firms which considers labor requirements much like other inputs into production. Both wages and number of hours as inputs will be used as long as overall costs are balanced. But they will also demand fewer hours and lower costs based on such market conditions as product cycles, product demand, prices from competition and the like (Bloom and Northrup, YEAR p. 355add Kaufman.   At the same time, there is recognition that wages, at least, may vary widely despite similar worker characteristics.  This has resulted in a very different model of demand which incorporates a bargaining theory of labor”.  While the bargaining theory of labor is rooted in agreements made by various employers and their employees suggestive of collective bargaining (Bloom and Northrup, YEAR p. 353), industries with such wage pattern differences may also reflect individual bargaining patterns in industries such as IT where professionals can take advantage of highly specialized skills and very eclectic reward systems such as stock options for IPOs.

Other factors may also structure the hiring patterns of professionals by IT firms.   Factors such as intangible “informal networks” and relationships developed in graduate school, or through work sites, may enter significantly in structuring recruitment and hiring.   A number of researchers  exploring questions of why minorities and  women are underrepresented in science and technology settings have concluded that subtle barriers related to the culture of science and engineering steer many   away from IT business settings, although they may be more comfortable using their skills in non-IT settings (Margolis and Fischer, 2001; Baron, 1994; Cox, 1993; Scott, 1992).  While there is broad agreement that minority and women technology professionals have failed to increase their representation in the workplace, compared to most other industry (Bowman,1999), there is considerable disagreement over which factor is more responsible -- the individual, including commitments and performance, or the firm which determines who to recruit, hire, and retain.  

Our own preliminary exploration of these issues has identified high tech industries as among those corporate employers more concerned with productivity than with preparing for an increasingly diverse labor force. We are skeptical about the latter because of the many competing forces which work to undermine diversity goals.  Among factors which are coming increasingly into play are new sources of labor, the reduction in benefits crucial to women and minority workers, and the reduction in recruitment efforts.  In general, while diversity and equal opportunity in higher education have occupied national concern, there is growing consensus that the employing industry and the workplace not only play key roles in promoting individual career development and long term job security but may condition minority and women engineering and science majors to expect either good or poor opportunity among employment sites.  To the extent that women and minority professionals perceive differences in career opportunity, or bias among hiring firms, competition for talent may go to the most diversity friendly.  

III.   Research Approach

Our approach to investigating factors which increase minority and women professionals is focused on both supply and demand sides of the IT labor market.  We address this separately through surveys of employees and firms.  To understand the employee perspective, we will undertake a survey of CS graduates and a second survey of CS Department chairs. Together, these surveys will provide information to delineate academic preparation and experience of the IT workforce.  The firm perspective will be documented with a separate survey to better understand hiring strategies, compensation systems and successful campaigns.   Results of these two perspectives will be combined to provide a basis for the final phase of the project -- detailed case studies to model a first time examination of the complex employment picture of the IT workplace.

 A. Employee Survey


To our knowledge, no comprehensive study of CS graduates has been conducted.  This is odd, given both the central nature of software in today's economy and the volatility of the job market in the field.

Given, for example, that employers were in the late 1990s decrying a shortage of programmers yet failing to hire more than half of new CS graduates into programming positions, one must ask where the "disconnect" lies. Do the employers consider only half the graduates to be qualified for

programming work?  If so, is it a problem of curriculum, or the basic quality of the students accepted into CS programs?  Or are the hiring criteria used by employers actually in the employers' own best interests?

And what about the older programmers?  Who, if anyone, is at fault for their problems in seeking programming work? Clearly these are very complex questions.  In the present study, our aim

is first to lay a solid foundation for pursuing questions of this nature, by developing a comprehensive quantitative model of the job and career outcomes of CS graduates.  What kinds of jobs do they attain after graduation?  What factors -- grades, internship experience,

prestige of institution, and so on -- determine the types of job offers received?  How long do careers last in this field?  How much of attrition in this field is involuntary?

To explore these questions, we will Our methodological approach consists of a survey of CS graduates from four CS University Programs  about (1) their educational background (grades, internships, perceived quality of curriculum, and institutional ties with industry) and (b) their experiences in the labor market in years since graduation (number and type of jobs held, level of responsibility, compensation, perceived factors in attaining or not certain types of jobs, factors involved in attrition in the field, etc.).  

B. Researching the Employer’s Perspective: IT Organizations and Work

An understanding of how the women and minority professionals fair in IT firms would be incomplete without understanding how firms responded to this growth.   Research questions will focus on the issue of organizational systems and cultures which respond to highly skilled, nontraditional professionals seeking challenging work and career-building opportunity.  The project will use a combination of techniques and tools to document the social and organization issues associated with work in typical IT firms. In all, three steps are involved: surveys of human resources executives in pre-selected “diversity friendly” firms; interviews with 50 selected executives for more extensive second level documentation of diversity initiative and outcomes, and finally, research and development of detailed case studies of four IT firms as “ideal types.”  

A key recommendation of the US Department of Labor’s Federal Glass Ceiling Commission was to analyze corporate strategies for success (Federal Glass Ceiling Commission, 1995).  Industry comparison research and longitudinal studies were considered particularly valuable in this regard.  In that vein, we are proposing a comparative study of high-tech firms in Massachusetts and California, where university involvement and post-industrial economic development have combined to stimulate the production of engineers and scientists available for such employment.  While high tech firms can themselves be differentiated along a number of conventional indices used by those inside the industry (e.g. return on investment), our intent is to focus on those firms which have had demonstrable success in their efforts to achieve a diverse workforce.  

The firms the project will investigate will include both IT and non-IT firms for comparison of proportion of women and minority professionals and efforts to increase diversity in the firm.   Firms will be further selected to match a “diversity” friendly profile.  This will permit the research to include at least a significant number of firms which meet the criteria of “successful” efforts, i.e. successful outcomes in terms of minority and female professional presence.  

C.  Expected Findings

Two key questions underlie the firm data survey: what is the evidence related to a “shortage” of IT workers? And, in turn, to the impact  of “tracking” in IT firms?  In the case of the apparent labor shortage, we will use data to examine two rival perspectives on whether or not there is a real or artificial shortage of skilled IT workers.  As noted earlier, the skills theory or hypothesis argues that there is a real shortage of minority candidates for IT hire and that considerably more effort needs to be made in higher education to increase this pool of talent.  This suggests that the human capital problem is acute and higher education is to blame.   The contrasting hypothesis argues that that there are artificial barriers to minority and female employment, chiefly, the fact that foreign workers are hired as low cost, temporary programmers.   If this is true, the impact is likely to be great as it deters students from entering computer science fields in the future. The surveys and interviews can establish vacancy and turnover rates, with particular focus on skilled occupational categories; and the skills and credentials actually included in hiring of domestic and foreign labor.   

Based on the tracking theory or hypothesis, we will examine the extent to which minority and women professionals are subjected to “tracking out” of career building roles.  Since women and minorities rarely gain access not only to certain preemployment networks but also to the firm’s “old boy” networks, they are often assigned to less important career tracks in the company –those which  less challenging work, fewer rewards and  lower expectations in terms of performance and innovation. They may even be in areas of “human resources or diversity”, community affairs, areas which have few or no connections to the main business of the firm (Collins, 1989; Cox, 1993: 100).   In the long run, the networks form the basis of successful product and production teams and often migrate from firm to firm.  Meanwhile, minority and women professionals may have little choice but to move on.  These patterns will be visible in detailed observations and documentation, as well as interviews on site to build the proposed case studies. 

IV.    Research Methodology- Stages I, II, III

The supply, particularly he number and qualifications of women and minorities for the IT workplace, has been extensively debated as the principal explanation for the low level of diversity in the industry.  To help address this issue and others, our research will be conducted in three stages: Stage I: the Employee Survey and CS Chairs Survey; Stage II, the Information Technology Firm Survey, and Stage III. Case Studies of Selected IT Firms.   

Stage I:  Year 1 -- CS graduate/employee survey and CS Chair survey:

Since a principal explanation for the low numbers of minorities and women in the IT workplace has centered on either individual choices made which hinder career mobility and/or lack of requisite skills and education to meet the needs of the highly competitive industrial IT workplace, as a first step, we will pool and access graduates through CS chairs to gain a better picture of the evidence to support or not such claims.  We will examine:

(a) The number and qualifications  of women and minorities for the IT workplace, in particular, the types of jobs offered versus actual hire categories used most by IT firm

(b) the type and range of discontinuity or contradiction between job content(skills and credentials) demanded by firms and the job content, skills and credentials incorporated into academic CS and engineering programs. 


The CS graduates survey will consist of a sample of CS graduates from four or five collaborating CS programs and institutions: University of California at Davis, University of California at Santa Cruz, University of California Berkeley, University of Massachusetts, Boston, University of Massachusetts, Amherst.  From each program we will select approximately 100 graduates from career center lists for an initial short mail out questionnaire.  Assuming a 50% yield or 50 from each program, a 200 sample will be drawn, with attention to representation of women and minorities and geographic distribution in the sample.  A detailed field tested survey will be mailed, followed by telephone interviews to ask additional questions to obtain maximum understanding of individual experiences.  Questions will cover: educational background (grades, internships, quality of curriculum); experiences in the labor market in years since graduation; lifestyle and other constraints.  A draft copy of the survey can be provided upon request.   Results of the quantitative data will be machine tabulated, statistical analysis applied; qualitative responses will be analyzed separately and a report prepared summarizing results for use in the study and for dissemination.

Our a priori belief is that most of departments do little tracking of their alumni, but some do maintain data and addresses of graduates, as do some campus career or alumni centers.  In addition, chairs can provide information on curricular development, academy/industry relations, and other issues, such as mentoring and internship experience. Moreover, for those departments who seek accreditation, especially those in engineering settings, a recent trend is for accrediting agencies to demand better, more detailed tracking of graduates (ABET, 2000).  We will, therefore, query department chairs as to whether and how they are responding to such demands.  

The second survey, this time of Computer Science Department Chairs (CSDC)  themselves, will pool 100 individuals from a cross section of programs offering both B.S and MS degrees in computer scinece and engineering drawn from lists of the computing Research Association to tap into major degree granting departments in the US.  To help answer at least part of the question related to the demand for specific skills by the workplace, the survey will explore how education programs respond to corporate recruitment practices.  Goals included in the CSDC survey are: 

(l) to verify the accuracy of terminology and other content in the questionnaires to HR people and data guides for informants in case studies;

(2) to “check” on reported results from the HR survey of:  

The survey will collect data in part to be matched with other survey questions.  Questions included on the survey instrument are: program and curriculum content offered currently; experience with working with IT firms for internships, R&D support of students, special training, etc.; hiring patterns of graduates, including trends and needs for improving the job and career outlook for graduates in the future.   Results of this survey will be analyzed and summarized in a special report and findings included in other surveys and the case studies. 
Stage II - Year 2   The Information Technology Firm Survey
Stage two consists of three tasks: (1) a survey of IT and non IT firms; (2) interviews with a sample of Human Resources/Personnel Directors drawn from a sub-sample of IT firms; and (3) a pilot case study of an IT firm, in preparation for year 3 case studies. 
 The IT firm survey will create a “purposive or judgmental sample” using “diversity friendly” firms to poll firms on a key objective of the research, which firms are most successful in reaching  diversity goals” (Babbie, 1992: 230).  We anticipate finding four categories of firms: A1 firms, those who have recruited significant number of women and minorities/with programs; A2 firms those who have recruited significant numbers of women and minorities/without programs; A3 firms those who have not recruited women and minorities/with programs;  and A4 firms those who have not recruited women and minorities/without programs. (See Appendix for matrix).

We have developed lists of some 100 IT firms reputed to be “diversity friendly” or successful in hiring and retaining minorities and women, from current lists of professional associations, journals and executive search firm inquiries.  We will add to this list, some 300 additional IT and non-IT firms from Dun and Bradstreet data base of public corporations to include specific SIC codes, and a geographic mix divided between those located in California/West Coast and Massachusetts/Northeast (add codes). Products and services represented are software design, telecommunications services; computer and telecommunications equipment design and manufacturing and non-IT users, such as financial services and health care providers. The yield of 400 firms is estimated at half, or 200 usable questionnaires.  These will be machine coded, analyzed using standard statistical methodology, and summarized in a report to serve as input into the remaining surveys and for separate dissemination. The list of 200 questionnaires will be used as the basis for the Personnel Directors survey.

The survey of Personnel Directors is based on approximately 100 firms out of the 200 questionnaires of IT firms.  This questionnaire is designed to solicit personal interviews from approximately 50 human resources professionals.  The purpose of the interviews are to refine and further explore the structure, informal contact patterns, different roles of participants in the hiring and employment process (i.e. CEO’s operations managers, HR planners).  Of particular concern are approaches to recruitment, hiring, and career development, including successes in hiring women and minority professionals.  

Because the manner in which HR departments screen programming applicants is remarkably similar across firm size, firm type (e.g. software vendors like Microsoft vs. producers of software for internal use like the Bank of America), geography, etc., this uniformity means smaller standard deviations, thus smaller sample sizes needed for statistical significance. For this reason, the proposed scale of our study will be more than sufficient for most issues we wish to analyze.

Finally, we will pilot a “case study,” based on findings from the HR interviews.  As already noted, these interviews will also be the basis for selecting four firms (with visible success in recruitment and hiring of minority and women IT professionals) as sites for our detailed case studies.   

Stage III:-- Year 3    (14 Months) - Case Studies of IT firm success in recruiting minority and women professionals

The building of case studies, through a combination of interviews, participant observation, documentation and process chronology construction and analysis is crucial with respect to exploring the skills issues, an area that would be obscured by quantitative analysis.  For one, if one were to collect data on hiring patterns which includes skills data, one would have to know (1) the skills list of the applicants; (2) the skills requirements of the employers; and (3) at which points in time certain employers were seeking which skills for which jobs.  Since the sought-after skill sets change extremely rapidly, both in the field as a whole and within particular firms, this time dimension alone would be a data-collection and statistical-analysis nightmare (even if somehow the resources could be obtained for such a Herculean project). Hence, there never will be any reliable data based solely on such an approach.  The case-study approach, therefore, is a necessary complement for understanding our mail-out survey and our quantitative interviews.

The Case Study Approach
The case study approach will show why mere progress through the higher education pipeline is insufficient to ensure that graduates will find gainful employment in the IT field.  At the same time, the case study will explore the nature of company commitment to the recruitment of under represented minority IT professionals, and it is a strong expectation based on our own research that certain employer practices will also need to change.

The use of case studies in our research is not only a preferred but indispensable strategy for addressing major questions and issues which are too complex for surveys.  These include the varied and particular contextual conditions in the industry environment that affect (1) the elasticity of the IT labor pool and (2) career path issues as it pertains to minorities in the IT labor force.

While our survey will, among other things, identify where minority IT professionals are likely to be employed (e.g., government v. private corporations, high-tech v. non-high tech companies; mature v. new start-up firms), the case study inquiries are specifically focused on clarifying and explaining how hiring, promotion, and retention policies can affect the elasticity of the workforce as well as career trajectories. The purpose of the case study approach, importantly, is not to select for “representative” cases in order to generalize to other cases (statistical generalization) but rather to generalize to theory (analytical generalization).
Because so many misconceptions exist about case studies, it should be stated that the approach should not be equated simply with qualitative or mere descriptive research.  While direct observation, interviews, artifacts, and documents will serve as multiple sources of evidence, our primary aim is to conduct explanatory case studies, which specify  how conflicting perceptions regarding the tightness of the labor market can coexist and persist, and why employer efforts to diversify their workforce are bound to fail when these efforts conflict with other priorities. Research into these issues accordingly require interviewing individuals involved in different aspects of the recruitment and hiring effort, or in retention programs. An important dimension of our case study approach involves studying the organization as the unit of analysis.  What this means is examining the extent to which the organization functions rationally with respect to promoting its own interests and stated goals. Thus, for example, to the extent that employer hiring practices actually drive up their own overall costs (e.g., through unnecessarily selective searches that create unusually high salaries for a few select jobs and encourage turnover in others) (Matloff, 2002), we want to learn how it is possible for upper management to ignore practices that work against the company’s long-term interests. In general, such incongruities between professed goals and results will provide key empirical points for further analysis.

The starting point will be a company’s expressed hiring, promotion and retention policies, particularly any special programs which focus on minority IT professionals.  Organizational commitment to diversity will thus be assessed first and foremost in terms of the programs in place for retention as well. Towards this end, we will triangulate our data collection from several perspectives – that of CEO, hiring manager, the Human Resource, EEO, or Diversity staff, recruiters, and employees.  The unit of analysis in each case here is the individual and what he or she perceives to be the factors undercutting or promoting minority hiring or retention. To the extent that patterns develop or emerge in fairly systematic ways by job position, data here will be explored in relationship to the earlier propositions. Thus, for example, an employee who notes in retrospect that certain job skills were not really necessary for the position into which he or she was hired provides substantive support for the view that the rationale for particular hiring criteria may not be valid.  At a minimum, three categories of operations information will be collected:


a) Detailed personal interviews with CEOs, HR executives and HR program managers (including diversity, training, EEO, etc) on personal perceptions of policy, specific approaches and outcomes of diversity initiatives;

(b) An extensive but targeted review of the programs used to increase the number of women and minority professionals and self evaluated effectiveness of each used by the firm, including: examination of overall planning; documentation and instruments used to measure effectiveness; interviews with program instructors, managers and planners; observation where possible of committees, teams or other groups involved in executing programs; 

(c) Interviews with a selection of participant employees in the programs and initiatives to increase women and minority professionals.


In general, the case study approach will retrace key issues such as recruitment and match between individual and occupational specialization and job assignment; extent of deployment match with skill and educational level and finally, extent of mobility and status gains potential based on access of nontraditional professionals to jobs incorporating key organizational functions, i.e., mainstream job assignments and to executive as well as supervisory personnel.    

Some case study sites have been preliminarily identified. We will commence in year II of the project to continue identification of the four final sites and undertake a test case study.   It is our intention to facilitate this complex but well accepted organizational research methodology by building on current contacts established in IT firms from current research, then extend our initial research findings by incorporating new questions related specifically to the two issues identified above, hiring and skills “shortage” problem and the problem of dual tracking of minorities and women into less significant work, leading to quits and less than potential performance.  We have been able to assure several potential firms that our studies will be anonymous and confidential and we will select a number of firms initially, to disguise our final choice.  General agreements are sought for collaboration of the IT firms for their better understanding, as well as a broader audience.  Where recruiters or other management consultants can be identified and interviewed, this source may add to our construction of decision making effectiveness since these sources are invested in assisting employers to fill positions efficiently and thus will likely also operate in a manner that aims to keep employers expectations at a more realistic level.

IV   Expected Outcomes and Dissemination of Project Results

The benefits of this research would extend to a broad audience: practitioners representing companies which need to improve their recruitment and hiring practices; career-seeking individuals, especially minorities and women; higher education institutions concerned with better interfacing and responding to an increasingly diverse student population.  We hope to communicate to academic research audiences investigating glass ceilings and other aspects of firm and individual behavior in an organizational context, as well as public policy interests concerned with the regulation of anti-bias directives.  In short, we anticipate that the research project described here will contribute to a growing body of literature which realistically responds to the most crucial issues facing 21st Century IT firms: how best to staff core positions in innovation organizations in ways that reflect “merit” choice, rather than past beliefs and experiences, or short cuts to “least cost” output.  

The expected outcomes of the project include an analysis, which clearly indicates the range and relative weighting of factors which contribute to recruitment and hiring success of minorities and women in the current market climate, and second, shows how deployment, including a clear match between individual and work assignment, helps retain and attract minority and women professionals in a given firm.   We expect these results to be delivered in three forms:


1.   A technical report, “Report on IT firm efforts and success in improving employment


 levels of minority and women professionals” will be written and disseminated through two university websites  to target  professional and academic IT associations and societies; HR organizations and Diversity advocates.  Presentation of results will also be considered as appropriate, at academic and professional organization meetings as well be publications in appropriate social science and IT journals.


2.   Case materials for use in university computer science and engineering programs.   The project is committed to working with computer science and engineering programs to better integrate findings of workplace research into department coursework and career strategies for students, graduates and prospective students. Since many departments are taking the lead in integrating computer science and IT into other academic programs, the findings should help strengthen this role.   James Kurose, Professor of Computer Science at the University of Massachusetts, Amherst will serve as project consultant to facilitate use of the research findings into the University of Massachusetts academic programs, while Norm Matloff, Professor of Computer Science at the University of California, Davis, will oversee the University of California academic programs.    

3.  A Report on IT Firm Diversity.   This report will summarize basic findings of the research to communicate to practitioners and non-academic audiences the impact of particular efforts to increase women and minorities into IT work settings. The particular approach we will use, is to


emphasize the interrelationship between key aspects of the career path of IT personnel and firm actions, including key interpersonal relationships which determine success or failure for women and minority professionals.  Audiences include: IT executives and managers; HR associations; executive search firms specializing in women and minority recruitment; and minority and women’s professional associations of engineers and scientists.  Relying substantially on case study findings, the report will speak specifically to the effective recruitment and hiring of minority and women professionals in the IT environment; setting goals to assure long term commitments of diverse talent; techniques and tools used to successfully integrate work teams and groups; and effective incentives and sanctions used to advance women and minority professionals. 
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