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Add science, business mathematics and stir

New degree offers career outside lab

By Del Jones, USA TODAY

Elizabeth Renken was a smart kid in high school. She had a passion for science but was less excited about her career options.

It wasn't until she was majoring in biology at Catholic University of America in Washington, D.C., and doing an internship at the National Institutes of Health that she decided a life of research would be suffocating. "It's boring. There is not much interaction with people," Renken says.

Mathematics major Rebekah Stephenson taught high school for a year after graduating from Ohio State University, but, she says, "People who really love math are not going to teach algebra." And she didn't want to get a Ph.D. in math only to spend years working on something that would be read by a few other mathematicians working in the same subfield of expertise.

Many students strong in science and math face similar career dilemmas, fueling a stampede into places like law school just as global wars are being waged in biotechnology, cryptology, nanotechnology, forensic chemistry, environmental science and the like.

That has led to the creation of a new master's degree, the professional science master's (PSM), which promises to be the hot degree no one seems to have heard of -- yet. It's so new that its first graduates were in 2002. Fewer than 400 students have earned a PSM. But the programs are expanding rapidly and are now offered at 45 universities in 20 states.

The PSM is being called the MBA for scientists and mathematicians. It's an education aimed at future managers who will be able to move comfortably in the business of science, from a meeting about enzymes to another about intellectual property rights, all the while understanding the goal is not a scientific journal article but marketable products.

Experts predict it will become the 21st century's fastest ticket to the major leagues in business and government. Its growth is being fueled by the Alfred P. Sloan Foundation, which provided $11 million in seed money (www.sciencemasters.com). More than 900 students are enrolled nationwide. California and North Carolina are considering statewide launches to implement the degrees at most campuses.

Unknown commodity

The business community remains largely unaware. General Electric Global Research employs 835 Ph.D.s for everything from nanotechnology to wind power generated by 16-ton blades to fuel cells to camera-computers that use sophisticated algorithms to distinguish a fisherman from a potential terrorist approaching a major water supply. But its campus recruiters have yet to hear of a PSM.

Marcus Fairly, a 27-year-old May graduate of the Keck Graduate Institute of Applied Life Sciences, is on the interview circuit. The downfall is that he has to explain his education. However, he says, most see the business-science combination as an asset.

"Ph.D.s are starting companies with no business background, and the MBAs trying to get into those companies have no science background," Fairly says.

Keck, with the largest PSM program, says students in the class of 2004 are landing jobs at an average salary of nearly $63,000.

Executives react like Pitney Bowes CEO Michael Critelli. He, too, had never heard of the PSM. But once it was described to him, he was sold. Pitney Bowes is moving heavily into cryptology and "no question" could use students with such training, Critelli says.

Some large companies are taking notice. Philip Tuchinsky, a project manager at Ford Motor who has a Ph.D. in mathematics, is very familiar with PSM degrees offered at Michigan State. Although Ford has not been hiring, he predicts PSM graduates will soon be in high demand. He thinks they will make significant contributions to Ford and provide a competitive edge to U.S. industry in general.

Employees with a math background see business from a unique point of view and are becoming valuable as companies mine and analyze mountains of data, Tuchinsky says.

But small companies may have the most need for PSM grads. Biotech jobs alone will grow by 3 million from 2000 to 2010, according to Assistant Labor Secretary Emily Stover DeRocco. Small start-ups need math-science-business expertise, as do venture capitalists trying to spot companies with ideas that can be turned into earnings and regulators trying to be watchdogs.

Small companies lack patience for scientists who can study something forever. "We're running a business here," says Steve King, CEO of biotech start-up Peregrine Pharmaceuticals in Tustin, Calif., which is developing cancer drugs that block blood flow to tumors. The drugs are in clinical trials.

King has bachelor's and master's degrees from Texas Tech University in cell and molecular biology. He is self-taught in business because there were only three employees when he joined the start-up and was put in charge of financial statements.

"I went from zero financial training to chief financial officer by default," King says.

Alternative to a Ph.D.

Most careers in science and math require postgraduate study, yet one-third of physics undergraduates do not go to graduate or professional school within five years. The nation's universities pump out more than 480,000 master's degrees a year, more than half of them in business or education. Fewer than 3,500 master's degrees are awarded in math; 1,900 in chemistry; and 1,300 in physics. And those are considered consolation prizes for students who can't hack the rigor of a Ph.D.

The PSM should increase a worker's credibility, says Sheila Tobias, a science education consultant and author of Rethinking Science as a Career. She says the master's is attractive to women who prefer to have a career up and running before they're 30.

The reduced time commitment was attractive to Bill McCarthy, who received an undergraduate degree in zoology from the University of New Hampshire in 1991 and worked for 10 years managing the 700-tank Zebrafish Facility at Harvard University, which studies genetic mutations.

He considered a Ph.D., but that would have required another four to eight years followed by one or two postdoctoral projects, requiring an additional three to eight years. He got a PSM in bioinformatics in 2002 from Northeastern University and at 36 works for Affymetrix, where he manages the process of winning patents for cancer diagnostic products invented by Affymetrix scientists.

Mahendra Panagoda, 31, earned a bachelor's degree in applied mathematics in Sri Lanka and was halfway toward a Ph.D. at Texas A&M before deciding the time commitment was prohibitive. He earned his PSM at Michigan State and works as an actuarial analyst at benefits consultant Watson Wyatt, running models that tell companies how much money should be set aside for medical expenses of future retirees. "I'm applying the ABCs and XYZs" of mathematics to something with real meaning, Panagoda says.

The Sloan foundation's goal is to produce 10,000 PSM graduates a year, which may not be unreasonable given that 100,000 Americans a year get bachelor's degrees in science and mathematics.

That would still pale in comparison with 120,000 MBAs churned out each year from 1,000 colleges and universities. But it took decades before 45 universities were offering MBAs after the first was earned in 1902 at Dartmouth College, says Carter Daniel, author of MBA: The First Century. Even by 1950, there were just 4,300 MBAs awarded, he says.

Interdisciplinary program

As with MBAs, PSM students can focus on a variety of specialties. Several universities, including Stanford, are introducing PSM degrees in bioinformatics, a field applying computer technology and biology for gene-based drug discovery. Case Western University in Cleveland offers a PSM for entrepreneurship in a choice of chemistry, physics or mathematics. Rice University in Houston offers nanoscale physics, and California State-Fresno and Temple offer PSM degrees in forensic chemistry.

PSM students sometimes take business courses with first-year MBA students, which is appropriate because they will likely wind up together in real life, says Stella Coakley, associate dean of Oregon State's College of Agricultural Sciences, who guided the development of PSM programs there in biotech, applied physics and environmental science.

Renken, 24, says she enjoyed business enough that she could have pursued a traditional MBA, but that would have wasted her science background. Her PSM included courses in molecular and cellular biology, as well as a business overview in economics, marketing, contract negotiation, accounting and law.

She now works for Rowpar Pharmaceuticals, an 18-employee company in Scottsdale, Ariz., that has launched a toothpaste and oral rinse. She is Rowpar's clinical and regulatory research coordinator, overseeing its plan to get Food and Drug Administration approval to market the products as a treatment for gum disease.

Rowpar CEO James Ratcliff says graduates with PSM degrees are of particular value to small companies because, unlike Merck, Rowpar can't hire a Ph.D. to do clinical research and an MBA to oversee project management.

Stephenson, 25, received a PSM in industrial mathematics from Michigan State in 2002 and is now project engineer for Essayons Consulting Engineers, where she designs storm water drainage systems for new construction projects in Tacoma, Wash.

"The main commodity of being a mathematician is reasoning," Stephenson says. "The main preparation element missing in a typical math program is how to market this incredible ability."

Michelle Kidd, 25, also considered a Ph.D. in math but didn't like the options of research or teaching. "I love math, but I want to be working every day in the middle of things," says Kidd, who earned her PSM in 2003 in applied mathematics from the University of Arizona and is now a simulation engineer for software company Intuit.

"The students that we turn out are not future cubicle rats, but future project managers," says Charles MacCluer, director of Michigan State's PSM program in industrial mathematics.

"Business is getting too scientific to be managed by businessmen," he says. "They need a new hybrid, a scientifically trained person."

