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Thank you, Martha for that very nice but overly generous introduction and good evening to you all.  It is such an honor to have been invited to give the CoSMiC Scholars Lecture.  

Towson’s CoSMiC Scholarship Program—Computing, Sciences, and Mathematics in College—is a truly outstanding effort:  Just think about it . . . . in one comprehensive program, CoSMiC
· Brings together full-time undergraduates and graduate students specializing in 

· Applied Information Technology, 

· Computer Information Systems, 

· Computer Science, 

· Forensic Chemistry, 

· Mathematics, 

· And MB3 (Molecular Biology, Biochemistry, and Bioinformatics); 

· Provides support for students who demonstrate both financial need AND academic merit.; and 
· Gets support from the National Science Foundation.

The CoSMiC Program represents a perfect mix: It’s a partnership helping students most in need who show great promise in high-need disciplines.    I can’t think of another program that touches so many important buttons.
I want to commend Towson University and the Fisher College of Science and Mathematics, not just for your efforts with THIS important program, but for the full range of activities you undertake to meet the critical demand for STEM professionals as well as STEM educators.

These efforts all start with the terrific leadership of Towson’s president, Robert Caret, its provost, Jim Clements, and the Fischer College dean, David Vanko.
But to build such a program you also need scores of talented and dedicated faculty like my good friend and fellow mathematician Martha Siegel, who are willing to make the extra effort to give ambitious and talented students the nurturing and mentoring the need and deserve.
And that brings me to the object of all these efforts . . . you, the students in the CoSMiC Program.  I want to say a special word of appreciation to you.  As a mathematician, I know first-hand the discipline, effort, and intelligence it takes to succeed in pursuing a math or science degree.  The courses in these disciplines challenge you constantly.  With each new idea building upon previous concepts, they require an incredible level of focus and attention.  Clearly, you are all exceptional . . . smart, driven, and capable.    We are very, very proud of you.
For my part tonight, I intend to keep my remarks relatively brief, leaving the balance of my time here to engage in some open discussion and address any questions you might have.

Actually, I feel I need to begin my talk this evening with a sincere apology from my generation to yours.  We are leaving you with quite a mess to clean up and I am not talking just about the financial meltdown that has sent the global economy into a tailspin.

My generation has failed miserably in other areas as well.  Take our education system. Somehow, it has worked for you because you have succeeded in the most demanding disciplines and are prepared for success in the next chapter of your lives.  But, for too many young people today, the system is just not working.  Let me give you some examples.
Every three years, the Organization for Economic Co-operation and Development (OECD)—an international organization of 30 countries that embrace democracy and free-markets—administers the PISA test to compare student performance across the world.  It is the world’s most comprehensive and rigorous comparison of international student achievement; with participating countries make up almost 90 percent of the world’s economy.

Listen to some of the finding from the most recent PISA results (2006) of how fifteen-year-old students from the United States compare with fifteen-year-olds in other OECD member countries:

In “Scientific Literacy”:

· The United States ranks 21st of 30 OECD countries in scientific literacy

· The U.S. score of 489 is 11 points below the OECD average of 500

· Worse, one quarter of U.S. fifteen-year-olds do not even reach the baseline level of science achievement, at which students begin to demonstrate basic science competencies 

In “Mathematics Literacy,” and this is especially painful for me, 
· The United States ranks 25th of 30 OECD countries 

· The average U.S. score of 474 fell well below, 24 points,  the OECD average of 498

· Again, more than one quarter of American fifteen-year-olds performed below the baseline level of mathematics proficiency

· And even America’s highest achieving students still scored below the average of the highest achieving students throughout the OECD countries

But worst of all, in “Problem Solving:

· The U.S. ranked 24th of 29 OECD countries

· The U.S. average score of 477 was 33 points below the OECD average of 500

· And ONE HALF of American students fell below the threshold of problem-solving skills considered necessary to meet emerging workforce demands 

· National surveys corroborate this finding; for example, 46 percent of American manufacturers say that their employees have inadequate problem-solving skills 

Other nations have passed us by and many more have the momentum to pass us by in the next several years.  Consider these sobering facts:

· We now rank 23rd in high school completion rates.

· We rank 10th in postsecondary completion rates.

· Incidentally, in my lifetime, we ranked FISRT in both of these categories.

· We have the highest college dropout rate of any industrialized nation

· Currently, about 40 percent of the 25-to-34 year-old cohort has a postsecondary degree. 

· And, given changing demographics and current participation and success rates, if we stay on our present course, our 40% degree rate will drop to 29% by the year 2025.
· This will place us at the bottom of all industrialized nations in the percentage of our young adults with a college degree.

· If this happens, we will have gone from first to last in the span of three decades.
I’d like to report that these data and reports have shocked the U.S. into action . . . . but, sadly, they were simply one of many indicators—numerous “canaries in the coalmine” if you will—signaling that we have a serious problem.

You could actually go back to before most of you CoSMiC Scholars were even born:

· In 1983 the National Commission on Excellence in Education’s report A Nation at Risk urged more demanding high-school graduation requirements, measurable standards throughout K-12, and higher qualifications for teachers. 
· In 1985 the President’s Commission on Industrial Competitiveness’s report—Global Competition: The New Reality—urged greater emphasis on K-12 science and technology education.

· The Council on Competitiveness’s 2004 report Innovate America: Thriving in a World of Challenge and Change proposed an urgent legislative agenda to make America more competitive. 
· And in 2005, the National Academies, in response to a bipartisan request by members of the US Senate and House of Representatives, issued a report titled Rising Above the Gathering Storm stating that America is in substantial danger of losing its economic leadership position in the global marketplace. 
I will point out that the very first goal listed among this reports recommendations was to “Increase America’s talent pool by vastly improving K-12 science and mathematics education”, calling for 10,000 new STEM teachers per year for 10 years . . . reaching “1 million minds”.  And the second goal was to strengthen the skills of 250,000 current teachers.

Note, however, that this was NOT a report focused on education per se.  The official title was Rising Above The Gathering Storm: Energizing and Employing America for a Brighter Economic Future.  It was in many ways an economic development document produced by a business-heavy group, Chaired by Norm Augustine, the CEO of Lockheed Martin and a University System of Maryland Regent.  And yet, more and better teachers were at the top of their recommendations.  Ahead of more federal spending for research, before tax incentives for innovation, before tax credits for R&D, before anything else . . . . came the call for teachers and education.  

So we’ve been wringing our hands for a very long time over our educational deficiencies, but there has been little, if any, discernable progress.
The sad fact is . . . . the failings with our education system have begun to have an impact on our nation’s competitiveness in the global economy. 

This was further driven home two years after the Gathering Storm report when Norm Augustine authored a companion essay entitle “Is America Falling Off the Flat Earth?”  

Here are a few of the observations he made in that 2007 essay:

· Since 2000, the US share of the world’s leading-edge semiconductor manufacturing capacity dropped from 36% to 11%.

· In Business Week’s ranking of the world’s information-technology companies, only one of the top 10 is based in the United States.

· Nearly 60% of the patents filed with the US Patent and Trademark Office in the field of information technology now originate in Asia.

· Only one of the 25 largest initial public offerings last year took place on American exchanges.

· In 2000, the number of foreign students studying physical sciences and engineering in US graduate schools surpassed, for the first time, the number of US students.

· China has supplanted the United States as the world’s number 1 high-technology exporter.  In fact, the United States is today a net importer of high-technology products. 
But it is not just education and economic competitiveness where my generation has failed.  Consider the environmental challenges my generation has failed to address. 

There is no debate among scientists about the basic facts of global warming:

· The Earth is warming; 

· Human activities are the principal cause. 

· How much & how fast are the only areas of dispute.

The science is clear:  

· Greenhouse gas emissions are increasing faster than worst-case scenarios that the Intergovernmental Panel on Climate Change predicted just a few years ago.
· Changes in climate, rise in sea levels, and the melting of the polar ice caps are also all occurring faster—much faster—than scientists forecasted in the very recent past.
The urgency of this issue continues to be driven home:  
· Earlier this month, U.S. and British government researchers reported that one gigantic Antarctic ice shelf has quickly vanished, another is disappearing, and glaciers are melting faster than anyone thought possible, all due to climate change.  
· In another report, the National Oceanic and Atmospheric Administration reports that ice is melting much more rapidly than expected in the Arctic as well, and climate change is to blame.

· And a study released late last year, commissioned by the U.S. Climate Change Science Program, expands on the 2007 findings of the United Nations Intergovernmental Panel on Climate Change and offers this worrisome finding:

· “In light of recent ice sheet melting, global sea levels could rise as much as 4 feet by 2100.”

· If this were to occur, seaports like New York and Miami would be inundated

· Billions of dollars of property values would be lost on the Eastern Shore of Maryland and other low-lying areas

· Whole species, such as polar bears, would be come extinct, with unknown consequences for the world’s ecosystem.

And if our failure to address education and climate change isn’t bad enough, there is healthcare.  

According to a recent report from the Commonwealth Fund, the U.S. health care system is already the most expensive in the world, by far, and total health spending is projected to double by 2020—rising from a projected $2.6 trillion in 2009 to $5.2 trillion by 2020 

The OECD reports similar findings:

· Americans spend well over twice as much as the OECD median in annual per-person health care expenditures.  
· In 2006 (the most recent data available), the United States spent $6,700 per capita on health care, over double the OECD median expenditure of $3,100. 
· Norway, the second biggest spender, spent $4,500 per person.

With this extraordinary rate of expenditure, you would think we would have the world’s best healthcare record.

But think again.  In virtually every international ranking of health quality, the United States lags behind other developed nations.

· The United States ranks 26th in the world in infant mortality
· behind the Slovak Republic and just ahead of Poland

· The United States ranked 23rd in the world in life expectancy
· And the United States has fallen to last place among 19 industrialized nations in mortality from cases that "might have been prevented with timely and effective care," 
And, despite surging expenditures, the number of Americans going without insurance has risen to 46 million, or 15 percent of the population in 2007.  
We are the only wealthy, industrialized nation that does not ensure that all citizens have some level of health insurance.
Taken all together, I think you would have to agree with me that this is a pretty miserable record of performance, so now you can understand why I say my generation owes yours a sincere and deep apology.  But, rather than feeling totally depressed about the world you are inheriting, I actually have a sense of hope for several reasons.  

The first, and perhaps most important reason, is because of YOU and your generation.  There’s an old litmus test pivotal historical figures are subject to in retrospect:  “Did the man make the moment, or did the moment make the man?”

This, I believe, will be remembered as a time when BOTH the moment AND the people were critical.

For all the reasons I have cited—and many others—the current landscape represents the possibility of major transition, a moment of fundamental change.  Andy Grove, the founder of Intel, describes this type of moment as an inflection point, as a moment that changes the way we think and act.  

And just at this critical moment, along comes your generation—which is uniquely suited to shape the future.
In 1998, Tom Brokaw wrote a book entitled The Greatest Generation that focused on the men and women who fought and won World War II.  He pointed to their willingness to sacrifice, their sense of duty, and their recognition that there were things bigger and more important than their personal needs and wants.  

In 2000, William Strauss and Neil Howe focused on a different generation—those born between the early 1980s and late 1990s.  The authors dubbed this generation “Millennials”, and they envisioned them as the “Next Great Generation.  You are at the heart of this generation. 

Yours is a generation that values teamwork and civic purpose.  You embrace the ideals of loyalty and balance.  You are community-minded, with a focus on the common good.  And you are committed to consensus, seeking "win-win" solutions to any problem. 

Our nation and our world need your leadership--leadership in politics, business, the professions and education.  We need leaders who see their success as inextricably tied to the well being of their fellow citizens.  I see in you and your generation the seeds of a renaissance of community consciousness.  Your demonstrated commitment to public service, your spirit of volunteerism, your concern for the environment, offer great hope for the future of our nation.  

And YOU in particular, along with your fellow STEM graduates across the country, have an specially important role to play because the solution to so many of our problems—in STEM education, in climate change, and in healthcare—will require well-educated, dedicated graduates in the STEM disciplines like you.
A second reason I feel optimistic is that despite our serious problems, America remains a land of hope, prosperity, and leadership.  Yes we have problems, but we also have many strengths:

· We are home to less that 5 percent of the world’s population, yet we generate more than a quarter of the world’s economic product.  

· We are an industrious and innovative nation; 

· think about Apple, Intel, Microsoft, Google, and other global brands.  The U.S. has always been home to the “next big thing”.

· According to the Times of London 2008 Higher Education Supplement, 14 of the top 20 universities in the world are in the United States. 

· The 2008 Shanghai Jiao Tong University survey puts that number at 17 out of 20.  

· And our universities employ about 70% of the world’s Nobel Laureates.

· And it goes without saying that we boast a strong democracy and stable government that is in tune to the will of the people 

· BUT . . . .  if we do not embrace significant change, we run the risk of losing our position of global leadership.   And not just in the economic arena.

The third reason I feel hopeful is the agenda our new president is setting for our nation. 
The President’s education agenda is focused precisely where it needs to be:

· Making math and science education a national priority at the earliest grade levels

· Increasing the number of college students in the STEM fields

· Recruiting math and science degree graduates to teaching
· And opening the doors of college to more young people

· Especially low-income and underrepresented minority students

The President is also focused on the environmental and energy challenges we face:

· Breaking our addiction to foreign oil by developing clean, alternative energy sources
· Solar energy, wind energy, and biofuels 

· Creating “green jobs” & promoting “green building” techniques

· And making the U.S. a leader on Climate Change. 

On health care, the President has called for a comprehensive overhaul:

· Creating a broad, representative coalition for change
· Using technology to create an electronic patient record system

· improving care while educing costs

· And funding critical health-based research
In each case, we see a genuine understanding of and appreciation for the transformative power of science, technology, and innovation to strengthen America's competitiveness and solve our most pressing problems.

This brings me nicely to the fourth reason I am so optimistic about he future and that’s the leadership our state and the USM are showing in addressing these challenging issues.  And—as you can imagine—front and center in this leadership effort is advancing STEM education.  

When it comes to the STEM areas, Maryland—and the U.S.—face two critical issues. 

· First, we have an on-going shortage of K-12 educators in the STEM areas.  
· Second, we face a serious workforce shortage in the STEM areas.  
Clearly, this challenge requires an aggressive, comprehensive approach.  And that is precisely what Maryland has embarked upon.  Basically, we envision a two step process:  We begin by recruiting more math and science majors into teaching (through incentives and alternative pathways) while also enhancing current science and math teachers (through expanding professional development).   With teacher recruitment, retention, and renewal providing the next generation of STEM teachers we can—in turn—cultivate a larger “next generation” of STEM professionals.

To move the state along this path, the Governor has appointed a STEM Commission, which I co-chair.  He has asked the commission to develop recommendations that will put Maryland in the forefront in STEM education and in STEM-based economic growth.

This statewide commission is relying in large measure on the efforts of a task force I appointed on STEM workforce, which was ably lead by your president Bob Caret.

Among other recommendations, President Caret’s tack force is calling on the universities in Maryland to triple their production of K-12 STEM teachers.  Presently, we produce about 120 STEM teachers each year, but we need about 350 just to stay even with attrition from retirement and teachers leaving to pursuer other careers.  Tripling STEM teacher production seems like a tall order, but with the right programs in place and with students like the roomful I see tonight, I believe it is possible.
To bring greater focus and attention to our efforts in STEM education, the USM Office is hosting a STEM Symposium next week (April 23rd) sponsored by NSF that will be attended by Governor O’Malley and U.S. Secretary of Education Arne Duncan.  You are all invited to attend.  It will be held at UMUC’s Inn and Conference Center in Adelphi and will begin at 9:00 a.m.  

The symposium will feature national experts on STEM teaching and learning and STEM teacher production, as well as highlight the work of higher education faculty and K-12 teachers who are currently engaged in P-20 STEM work throughout the state of Maryland. The major themes of the symposium will be aligned with the broader goals of USM's STEM and Competitiveness Initiative: increasing the number of STEM graduates from our institutions, with particular attention to producing more STEM teachers for the State of Maryland. 

Another area where Maryland and the USM are showing national leadership is on climate change.  One of Governor O’Malley’s first acts after he took office was to appoint a Climate Change Commission to develop policy and legislative proposals that would make Maryland the nation’s leader in addressing the issue of climate change and sustainability.  The Governor recognizes that Maryland has especially difficult challenges in this area for three reasons.
· The impact of increasing pollution and climate change is a serious threat to life in the Chesapeake Bay, the state’s iconic symbol and a major contributor to the state’s economy

· Maryland is one of the nation’s largest net importers of energy, not a good place to be in an era where energy costs are expected to rise dramatically;

· And Maryland has among the poorest air quality of any state in the union.

As a result of the work f the Climate Change Commission, the Maryland General Assembly just passed the Greenhouse Gas Reduction Act of 2009.  This bill:

· Requires the state to reduce statewide greenhouse gas emissions by 25% from 2006 levels by 2020
· Requires that a plan to achieve these reductions be adopted by 2012

· And insures an economic benefit through “green jobs” in energy and low-carbon technology fields,

· With no adverse impact on the affordability or reliability of electricity service 

Maryland joins six other states in having a statutory commitment to reducing greenhouse gases.

USM institutions are also showing impressive leadership on climate change issues.  The Board of Regents has embraced responding to climate change as one of the systems three over-arching priorities.  I believe a university system is the ideal enterprise to lead the state on climate change.  I say this because we reach every corner of the state, we can create education programs that build the needed expertise on climate change, we do research that can help find solutions to the issue, and we can lead by example.  And we are.  The USM was one of the first two university systems in the nation to have every institution sign on to the American College & University Presidents Climate Commitment.  Under this agreement, our institutions are committed to developing and initiating a comprehensive plan to achieve climate neutrality as soon as possible.
USM students—and Towson students, in particular—deserve enormous credit for our success in getting every institution to make this commitment.  The energy and determination that students from Towson to Salisbury to Frostburg brought to this issue made a deep impression on me and other university leaders.  And it stands as a perfect example of why you and your generation give me such hope for the future.
So I will close with this observation.  Yes, my generation messed things up.  That’s why I feel so strongly that we have a special obligation now to set corrective actions in motion so that as you and your generation assume positions of leadership an influence, you will have a running start on making this world a better place.  I have every confidence that your selfless commitment to the common good, your global perspective, and your spirit of teamwork will turn the tide.  In fact, I am counting on it. I have a six-month-old granddaughter who I want to grow up in a country with quality, accessible healthcare, an excellent educational system, a thriving economy, and an ecologically sound environment.  Don’t let me down!
