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Abstract

    Efforts to diversifying the science and engineering workforce have so far focused mainly on the supply side of the equation, namely, the racial, ethnic, and gender mix of practitioners. Experience with the PSM degree indicates that, if we are to attract more and more different kinds of people to science and mathematics (I will not be discussing engineering in this presentation), we must diversify the demand side of the equation as well: We must enlarge post-baccalaureate careers and training options beyond the traditional ones of research and teaching. One such range of options is provided by the new two-year Professional Science Master’s degree, with multiple single and interdisciplinary variants, geared to the science or mathematics graduate who wants a professional level career in the private or public sectors. These degree programs, so far launched by private Foundations (Keck and Sloan) have provided an existence proof: programs can be launched; students will enroll; and graduates are competitive for jobs especially in the newer industries. What should happen next is that the science and mathematics communities embrace these programs as alternates to, not competitive with, the PhD, and take responsibility for setting standards.

   We are very pleased that many scientists and mathematicians – in their role as faculty members at the 45 participating institutions – do embrace the new degree insofar as they are currently involved in teaching in and managing PSMs. Ground work is being laid to create financial support for students from Federal agencies and to get wholehearted endorsement from the science community, and from various governors and their economic advisers as to how these programs provide both workforce enhancement and intellectual capital, essential to their goal of attracting new business to their state. 

  Women (as you will see from the enrollment chart in your packets) are already overrepresented among the current enrollees and recent graduates. Of the 1100 students currently enrolled, 44% are women, motivated (from composite interviews) by four factors:  i) the opportunities linking bioscience to business and industry (currently women constitute more than 50% of bioscience undergraduate majors); ii) the PSM is expected by women to provide a differentiator to compensate for residual discrimination in hiring and promotion; iii) many women want to have their careers up and running by age 30 before having to take time off to start a family; iv) women appreciate the versatility and portability of the degree.

   Minority students so far constitute only 4.5% of current PSM enrollees and graduates for two reasons: First, that there are few PSM programs at  those institutions where minority students are concentrated (which is about to change).
  Second, because terminal master’s students in the sciences and mathematics are so far ineligible – because they are master’s students -- for standard graduate grants and fellowships (even for those monies targeted to minority and low income students). However, once minority institutions establish PSMs, we expect those numbers to increase. Just as minority faculty are concentrated on minority and minority-serving campuses, so are minority students. Between 40% and 45% of African Americans who earn bachelor’s degrees in math and science study at Historically Black Colleges and Universities (HBCU’s). Almost half of all Hispanics who earn bachelors’ degrees (in all fields) study at Hispanic Serving Institutions (HSIs), and minority faculty and advisers are concentrated in those institutions as well.   

   From the small number of minority students opting for the PSM, it is hard to generalize. However, there’s one small indication that the two-year program is appealing to them because it provides either (or both) a ticket to professional level employment or, for those who are uncertain about a graduate program in science or mathematics more generally, a trial run for a PhD program.

Employment Prospects (From composite interviews):  Businesses relying upon a work force with science or mathematics backgrounds suffer from the situation that the typical science or mathematics curriculum does not prepare graduates to apply their knowledge in business context.  The graduates lack an understanding of elements required to be effective participants in the organization.  These elements differ by the nature of the business, but some shared attributes are: business basics, information technology (IT), ability to work in collaborative settings, and communication skills.  ….The MS in scientific disciplines does little to address these deficiencies. In fact, in many institutions the MS is a mere consolation prize for a failed PhD endeavor which targets a broader and different scope of discipline knowledge than that of a BS/BA or MS.  

   In contrast to the MS, the PSM program combines a blend of core advanced work in a discipline together with information technology and related disciplines. Additionally, the PSM includes courses and modules that are business relevant, such as business basics, intellectual property, teamwork, communication/presentation skills and project management.  

…A comparison of the PSM to the traditional MS, MBA, and BS yields the following simplified assessment:

· The PSM offers more business basics and IT than does the MS 

· The PSM offers more advanced science and IT than the MBA 

· The PSM  integrates communication into the curricula unlike the BS

A distinguishing feature of PSM’s (in comparison with MBA and MS programs) is that, while they all possess the attributes described above, in other ways they are fairly specialized to target specific business sectors , and therefore differ from each other.  For example, program concentrations include Forensic Chemistry, Biomedical Informatics, Industrial Mathematics, Economic Geology and Geographical Information Systems.

Policy Needs:

Acknowledgement that PSM graduates will contribute to the science/mathematics infrastructure necessary to innovation and entrepreneurship

Willingness by the science societies, the Federal Agencies, OSTP, and  PCAST, formally and publicly to embrace the PSM as a legitimate science degree, to take responsibility for its development, and to set the science (or mathematics) standards.

Dedicated student support (stipends, training grants) from Federal agencies, tax incentives to encourage the private sector to provide tuition fellowships, paid internships.

Acknowledgement by state and regional economic development agencies of the local benefits (workforce enhancement, intellectual capital) athat accrue from PSM programs and students. (Master’s students tend to stay in the state or region. PhD students seek positions nation-wide)

I look forward to having ideas from this group as you reflect on the issues.

� State system-wide adoptions should bring numerous HBCU’s and Hispanic serving institutions into the fold and with them many more minority students. There are five HBCU’s in the University of North Carolina system, several minority-serving institutions in the University of Maryland system, and some Hispanic serving institutions in the California State University system – all poised to launch system-wide PSMs in the near term.
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