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They call him "the Godfather of 'Physics First.'" 
When the East Bay Educational Collaborative's director asked Nobel Laureate Leon M. Lederman if he was "ready" - the white-haired, energetic octogenarian sprung to his feet as though his shoe soles had pogo sticks and declared: "I'm ready!"
So were at least 150 instructors and leaders of Rhode Island education and business in attendance at a presentation in Warren on Tuesday night. They were already embracing the science teaching sequence that Lederman, 83, travels the country to promote. 

About two months ago, Rhode Island Commissioner of Education Peter McWalters' and Governor Donald Carcieri announced that the state was joining the national pilot model. 

Come September, in classrooms in Woonsocket, Lincoln, Cranston, East Providence and Providence, high school students will be progressively taught physics, chemistry and biology, rather than in the reverse - and more traditional - order.

For nearly an hour, explaining that barely 1,000 high schools out of 25,000 in the country had followed this lead, Lederman, an internationally-renowned physicist-turned-educator showed by example - and by anecdote - why America's been absent-mindedly teaching science backwards for maybe four score years or more.

NEARLY four years ago, the American Association of Physics Teachers officially declared that significantly larger numbers of high school students needed to learn physics, and teaching it prior to other sciences could bring about "physics for all" while "laying the foundation" for more advanced courses in physics, chemistry and biology. 

Subsequently, Lederman's report with the American Renaissance in Science Education delivered findings that "knowledge of physics greatly enhances chemistry and that knowledge of chemistry is beneficial to learning biology."

The national "Physics First" movement advocates the teaching of conceptual physics early in high school as part of a three-year sequence teaching chemistry in the second year followed by the abstract concepts and higher-level math needed to learn molecular and cellular biology. 

"There's nothing you learn in chemistry that doesn't have an explanation in physics," Lederman said.

The discovery of the DNA molecule half a century ago and the rapid technological advances in biology since then make even more questionable why the order of American science teaching in high schools has remained the same for more than 100 years, he said. 

The "Physics First" philosophy is not simply a way of tweaking science classes to make them a bit more interesting for students, said Lederman. "It's far more fundamental for instruction and far-ranging in its impacts." 

THERE is a growing fear among business leaders, he said, that when competing with cutting-edge technology, America is being relegated rapidly to Third World status. The U.S. graduates 75,000 engineers while China graduates 300,000 and India 200,000 a year.

The CEOs of companies like Microsoft, Intel and IBM "are getting panicky" as they outsource work abroad because Americans can't compete. "The fear is they're going to outsource everything," Lederman said.

Meanwhile, American students are behind the learning curve in science. But even as parents say they want the best teachers, they don't want their own children to pursue teaching careers - a paradox bred by the inferior financial and social status of teachers, compared with that of other professions.

Lederman recalled five or six years ago testifying before Congress on an education bill, and joked that, unique to him, he took a back seat to Federal Reserve Chairman Alan Greenspan. The low-key economy czar gave an impassioned plea that day "on the importance of alerting America's kids and waking them up to math and science," subjects in which they were falling behind in global competition.
Greenspan went on to say that after the world wars, America became the beneficiary of millions of creative foreign citizens immigrating here for greater opportunities. Their achievements have enhanced this country and kept it viable, Lederman paraphrased. 

Conversely, even before the controversial Iraq war, countries began realizing they shouldn't give away their talented and educated young people, he said, creating the dynamic for a "perfect storm": creative, ambitious foreigners not immigrating; America's students not performing at world standards in science and math; and an insufficient scientific work force.

In dramatically increasing numbers, foreign students obtaining degrees in science- and math-related fields at American colleges are returning to their homelands to pursue careers.

Lederman linked these conditions with authoritative reports 
in 2005 like the "Quiet Crisis in Science Education" and "The Earth is Flat" and earlier reports such as "A Nation at Risk" done in 1983 and another called "By the Year 2000."

That last report, written in 1991, predicted that by 2000 this country would lead the world in math and science. But the "Nation at Risk" study suggested, said Lederman, that the country "was committing unilateral education disarmament."

THIS New York-born scientist, who served as president and chairman of the American Association for the Advancement of Science - the largest scientific organization in the country - said story telling is essential to the teaching of physics and other subjects.

He offered a metaphor about war and education in America. One never questions how much it costs to bring a tank from Point A to Point B when a war's being fought, he said. "War gets this priority and limitless budget," he said, "and I think this - science education - is an important war. It isn't going to be cheap."

According to Lederman, the country has a 21st century economy and a 19th century education curriculum. It's due in part, he said, to research investments being 50 percent what they were in the 1970s as a percentage of the GNP. 

It's shown also by the fact half of the country does not know the earth revolves around the sun and takes a year to do so.

Joining together to have a "sound national policy" includes educating the non-science population of citizens to recognize a re-prioritization of what needs to be taught. Lederman offered examples of the need to change the approach of science education.

Ninety-seven percent of American high school students are studying biology first before chemistry and chemistry before physics, including Lederman's grandson. 

The scientist, who's received honorary degrees on almost every continent and headed national models of science teaching organizations, said he read the first 10 pages of his grandson's biology text. He did not know the meaning of dozens of words.

His grandson knew them because he'd memorized the work. But how much background did he have at that juncture to apply the relationships of biology, chemistry and physics later in high school?

"I thought, 'That's crazy. Biology is so complex,'" Lederman responded.

Woonsocket High School was a pioneer in teaching freshmen physics

BEGINNING with conceptual physics is where the five Rhode Island high schools, and other schools joining "Physics First" are re-arranging their curriculums. 

Woonsocket High School was a bit ahead of the curve, said Janet Miele, science supervisor for grades 6-12, because it's been offering physical science to ninth-graders that includes physics concepts. Other schools that offer earth science to freshmen do not draw upon physics.

Still, the five ninth-grade physical science teachers had to sign affidavits promising they'd obtain the training this year to convert their curriculums in September in order to receive a share of the $250,000 National Governors Association grant for the five pilot schools over two years.

Meanwhile, Carcieri announced in his State of the State address on Wednesday that he was adding $425,000 to his next budget proposal to supplement that grant.

"It's going to better align what we do in science with what we do in math and fit better with kids' cognitive abilities, going from the concrete, which is physics, to the more abstract, which is biology," said Miele, a chemistry teacher who this year was named one of three Rhode Island finalists for the Presidential Award for Excellence in Math and Science Teaching. She'll compete as a national finalist in Washington, D.C. this spring.

When she and Woonsocket High physics teacher Suzanne Doucette were asked their response to Lederman afterwards, Miele said, "It's what we see. We give our 10th graders biology and it probably has the highest failure rate of any science subject we teach - and we have some of our best teachers teaching biology.

"I think that's one of the reasons kids don't take physics (in 12th grade). Yet, doing it first is really the foundation of all the other sciences," Miele said.

"To me," Doucette said, "graduating high school without physics is like graduating without geometry. It's a whole hunk of stuff you don't have."

LINCOLN High School Principal Robert Martin said he believes the "Physics First" school of thought and Lederman's explanations clearly establishes the rationale for beginning with a foundation in physics in high school. 

"Often, students do not have an opportunity or avail themselves to learning physics," he said. 
By changing this three-year sequence, Lincoln High will be able to expand its senior year electives with courses like forensics and environmental science while bolstering its advanced placement courses.

Martin, who was accompanied at the presentation by first-year Lincoln Schools Superintendent John Tindall-Gibson, Science Department Chair Stephen Martin and several teachers, said they also believe teaching physics to all students will enhance "critical thinking skills" in other subjects. They plan to track the results.

The principal called Lederman's presentation "inspiring."
Education Commissioner McWalters, with Board of Regents Chairman James DiPrete and other key education officials present, pledged to "be supportive of our five schools as they take us into the new world of Physics First." 

He pledged to make students "more engaged in science," and gave the statistic that 24,000 Rhode Island high school students study general science but that number falls to 4,000 taking physics. "It's not acceptable," he said.
The research supporting "Physics First" is based on high school graduates being able to handle accelerating science advances and economic necessity, said Kristin D. Conklin, program director of the National Governor's Association. 

She called Rhode Island's efforts to compete for jobs with countries like China and India "one of the 10 best in the nation."

"A year of physics gives students a good idea of how science works, especially when we include stories," Lederman told his audience before receiving a prolonged ovation. "You have to tell how you learn things." 
