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G: ln a perfect world, when a student fin-
ishes high school, what would you want that
person to know about science? A: Well, in
a perfect world I want the student who has

finished high school to understand how this

enterprise we call science works. Where does

scientific knowledge come from? Science is an

amazing human invention: when you discover

something, you have to put it out there for
everybody else to analyze, along with all of
your methods, so people can reproduce it.

You haven't discovered anything until some-

body reproduces your discovery or fails to

reproduce it.
The basic scientific ethos is a very in-

teresting one. We try to find the truth, to
approach the truth, but we never get there. I
think that's what I'd like high-school gradu-

ates to understand.

My mentor in science education was a

man by the name of Iohn A. Moore. He was a

member of the National Academy of Sciences,

originally taught at Columbia University, and

was a zoologist. He invented the term "sci-

ence is a way of knowing." We want people to

understand that science is a way of knowing

about the world, and high-school graduates

should be able to use some of those approaches

in their everyday lives.

: Should history play a role in teaching

science? A': I was a teaching assistant in a course

taught by Leonard Nash at Harvard University

in 1961. It was a general education course. Much

of it was based on a series ofhistorical essays he

wrote with fames Conant, the former president

of Harvard. I was sitting in the class, and Nash

was explaining why phlogiston was the best

explanation in the 18th century for how fire

worked. Because ofthe way I had been taught in
high school, I had thought that phlogiston was

always a stupid idea and, therefore, that people

must have been unintelligent back then. Of
course, that's the complete opposite of the truth.
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The basic scientific ethos

is a very interesting one,

We try to find the truth,

to approach the truth,

but we never get there.

Ithink that's what.l'd like

high-school graduates

to understand.

9?

I think the appropriate use of history is

to make people recognize how hard science is.

Everlthing is obvious in retrospect, but before

you know it, it's very hard to flgure it out.

&: You coauthored a textbook titled /r/o-

lecular Biology of the Cell in 1983. How did
you apply your beliefs about improving sci-

ence education to writing a better textbook?

A: Unlike with most textbooks, at least trvo

authors worked on every chapter. I was reading

the chapter on immunology. I knew nothing

about immunology; so I was a good reader

for that chapter because if I didn't understand

it, then others wouldn't. Likewise, I wrote the

biochemistry chapters, and my friend Martin
Raff, one of the original authors, didn't know

any chemistry. When you understand some-

thing, it's hard to see what other people won t
understand. That's a major problem with sci
ence writing. People specialize, and they don't

have any idea how to write an abstract that

other people can understand. This is a com-

mon problem for us all whenever we write

about anything.

Dudley Herschbach, the Nobel Prize-
winning chemist at Harvard, has a great idea

that was never adopted as far as I know. He

suggested that in order to get your PhD, you

should have to write a two-page introduc-
tion to your dissertation that your grand-

mother could understand. And there would be

a "grandmother" teaching you how to write.
I think that was a great idea because it makes

an important point. If you can't communicate

to people outside your field, then quite often
your science isn't understood by those who

need to use it.

G: what's the role of scientific education
when it comes to politically charged sub-

iects, such as climate change? A^: Scientists

have to be respectful of what we know now
with the understanding that it's not going to

be absolutely true in the future. In my field

of cell biology some things we thought we

knew are absolutely wrong. Scientists always

d0 terribly in news programs where one guy

is a climate scientist and the other person ab-

solutely knows that climate change is wrong.
The scientist has to say, "Well, it's 95o/o certain

that the earth is going to warm," and the other
person says, "But we know it's a fraud!"

This is part of what science education

must address. Everybody should recognize why

scientists say that something is 95olo certain

and why the public should go along with that

consensus. If somebody told you it was 95o/o

certain that your house was going to burn
down next year unless you changed your elec-

trical wiring, you d probably change it, at least

if you re a rational person! And climate change

is much worse than your house burning down.

Gi Are you optimistic about the future of
science education? A: Long-range future, I'm
optimistic, but even though we have a good vi-
sion now, our countryis much too short ranged

in its thinking. What we have is a vision for
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