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"You can't possibly maintain a 21st-century economy with a 19th-century curriculum. But our science curriculum is well over 100 years old.'

Nobel Laureate Leon Lederman spoke recently to Rhode Island business, political and education leaders as the nation's most enthused champion of the Physics First Movement. Well into his 80s, Lederman led us through a lively, funny and vivid science lesson, though he insists he is a physicist and not an educator. Even so, he has devoted the last 10 years of his life to convincing high schools to reorder the typical sequence of teaching the sciences -- biology, chemistry and then physics -- to putting physics first.

To my surprise, I was completely won over by his arguments.

I've grown cynical about educational changes that merely tinker and tweak, and switching a sequence sounded like a great deal of tinkering. In the most high-functioning districts and schools, teachers themselves -- usually working as teams -- realign curriculum on an ongoing basis to achieve a more logical sequence, meet testing expectations or introduce skills at more developmentally appropriate times. So if teachers want to change the sequence of science courses, fine. But for higher ed to come down from their ivory tower and once again dictate . . .?

Lederman says, "Teach biology in the ninth grade? That's crazy. Biology is the most complex science there is.'

Starting with biology does not tell science's story in the correct evolutionary sequence, which makes it all the more confusing. Understanding atoms must come first. Teaching what he calls 'conceptual' physics -- without the need for advanced math or calculus -- helps the student get a foundation in the building blocks of all matter. You start with Newton's law and from there "build the cognitive structure," as he put it.

Lederman, who has a B.A. in chemistry, barks, "I can tell you that there is nothing in chemistry that does not find its roots in physics. There are two atoms." Lederman uses his hands to illustrate the putative atoms doing an atomic mating dance. "These two atoms have to make a decision. Do they love, honor, cherish, obey and get married? If so, that's a molecule! Or do they go away? Electrolysis, solubility, gas law -- everything is found in physics. In chemistry, you embellish the concepts from physics, you use the concepts. You talk about atoms first, and then move on to simple molecules and eventually . . . eventually you have organic molecules. Slowly you increase your sophistication."

It does make sense. Tell science in a story sequence, from basic to complex. Lederman was refreshingly adamant about the power of stories to put across the drama and appeal of science.

"Stories are important. You have to tell how science works. How do you make a discovery? It's the messiest process in the world. Who are scientists? What happened to them? Physics First is the harbinger of a real revolution in science that gets right, finally, the story-telling of the three years of high school science."

After all, "Science is not a body of knowledge, but a way of thinking and knowing."

As with many others these days, including President Bush and many governors, including Rhode Island's, Lederman invokes the urgency of investing in America's math and science prowess. He maintains that "Since World War II, we've used immigration to keep us alive in science and technology. Fifty percent of the graduate students were foreign born. Half of them would go back home, but half would stay. Now countries are realizing they shouldn't give away their young people as a resource to us. So foreign students don't come to our schools in the same numbers any more. September 11th made it harder to get visas, and more and more they hate us." So we are not replenishing our brain trust.

"I'm interested in the general education of the citizen. Unless we have the willingness of the general public to join us, we're not going to get anywhere. Educating the non-scientist is critical. Half the people in the U.S. don't know that the earth goes around the sun and it takes a year.' He throws up his hands in complete exasperation.

I hated high school science because it seemed useless, hard to grasp, hopelessly abstract and thus beyond dull. Between now and next fall, when Physics First begins at five Rhode Island high schools, teachers must rewrite the science curriculum entirely, and I certainly hope they heed Lederman's push to tell science's stories, to avoid the tedium of pure abstraction. Other schools and districts would be wise to get in on the ground floor of the curriculum conversation taking place among Cranston West, East Providence, Lincoln, Mount Pleasant and Woonsocket High Schools.

Lederman's arguments are available in considerable detail in his report "ARISE, American Renaissance in Science Education." He also mentioned often another report called "Rising Above the Gathering Storm," a longer work on the same subject. Both of these and a wealth of other materials on the Physics First movement nationally and locally are available on the website of the East Bay Collaborative, which kindly hosted Lederman's talk. The collaborative is responsible for promoting and maintaining Rhode Island's kit-based science, a huge improvement over the K-8 science curriculum of the past. Its URL is: www.ebecri.org .
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