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I’ve got lots of people to thank: starting with the National Science Foundation and my colleagues there
for supporting me (literally and figuratively) as I hashed out the ideas for this talk. But, I also must
add the official disclaimer: what I am about to say represents my own views, and not necessarily

those of the National Science Foundation.

I also want to thank Steve, Rex, Elwood, and the committee for inviting me. I will note that when they
invited me, they suggested a talk of 50-60 minutes. I don’t plan on using the entire time. It’s Friday
afternoon. We’ve already had a full and inspiring day, and I’m the only thing standing between us and

the party at Casa Adelberger.

I also want to thank the people who have preceded me in this series — with Bill Meikrantz and Vance
Ricks here today. I’m joining very impressive company merely by getting to stand at this podium

today, and my greatest challenge is to uphold the tradition of great talks that’s been established.
Finally, I feel compelled to thank all of you as an audience. As I said, it’s a beautiful Friday afternoon
in March in North Carolina. You’ve all got many other options to tempt you, and I am very honored

that you’ve all chosen to come here and help us all honor Sheridan.

Let me start with a few words about the title of this talk. I have my own approach to titles. I like to

leave the speaker flexibility, but still find a way to intrigue the audience.

Talk is in three parts, and each part is aimed at a subset of you as an audience.

Part 1 is for the students. That’s the part about 2™ Derivatives. It reprises a talk I gave at the physics
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reunion a few years ago.



Part 2 is for the faculty. There, I’ll look at how I’ve drawn on my Guilford education throughout my
years since Guilford. And, whenever I think about my experience at Guilford, I keep thinking about
those three magical letters: I-D-S. You’d be surprised how much time I’ve spent thinking about IDS

since my time here.

Part 3 is for all of us. Here’s where the Mad Cows and the First Impressions come into the talk. I’ll
talk about a few very current issues in science and technology and how we are reacting to them as a
society. What do we need to do as a society to deal with problematic issues — like Mad Cow — when
they arise? And, what do we need to do as a society to ensure that science and technology continue to

work for the common good?

Throughout the talk — you’ll hear me touching on that theme that guides this entire series of lectures:

Faith in the Future.

As 1 was preparing for this talk, I went back and looked over the volume that was put together for the
first of these lectures, now 10 years ago. Steve Harvey’s talk in and of itself is an inspiration. And,

it’s just one of several gems in that volume.

I’ve also gone back to the eulogy Jonathan Malino delivered in April 1994. You captured the essence

of Sheridan in many ways — from his being a teacher from the get-go to his unflappable optimism.

One sentence in particular resonates with me: “Sheridan made students feel good about themselves.”

A simple statement; a complicated concept; and a powerful summation of Sheridan’s gift.

Making students feel good about themselves is one thing, but doing so while also challenging them
and pushing them is another matter entirely. Sheridan even made me feel good about myself the day I
managed to get a “0” on one of his tests — but that’s another story.

Part I: The Second Derivative

The story I’m going to tell today begins with this metaphor from the world of mathematics. 1 use it to

describe my career: the second derivative.



Derivating Science

LA

2 TS

®

f (x) = science - g

o
f *(x) = research/teaching @g

f**(x) = policy/admin. ] - ‘&
g ¥

There is an underlying function -- the natural world, the physical universe, and a great array of

systems and processes. It’s that great mix of phenomena that science seeks to understand.

The first derivative of this function is represented by people who probe, teach, expand this knowledge
base that is science — and scholarship in general. That means a good number of the people here in this

room.

My own role in this function is captured by the 2nd derivative: this refers to the people behind the
scenes who make all of this possible. That includes the people who help shape policy and work the
great gears of bureaucracy. We go by lots of titles: research administrators, policy analysts, science
writers, technical writers, and an entirely new set of professionals who specialize in things like human

subjects protections. We’re all part of the world of the second derivative.

The Second Derivative

# Critical Points
Maxima vs. Minima

— Points of Inflection
(sign changes)

¢ Acceleration

Now for some review, in case you have forgotten how important 2nd derivatives are.



I had to go back to my old copy of Douglas F. Riddle’s “Calculus and Analytic Geometry” that I used

in Elwood Parker’s class. I still keep it in the bookcase in my office.

2nd derivatives never get the respect they deserve. Riddle devotes only about 3 paragraphs to them.

In calculus they have a number of useful purposes: identifying critical points, maxima vs. minima in

functions, and points of inflection.

Of course, they are best known for their role in time/distance functions -- acceleration. This has

analogues in electronics and elsewhere, including economics.

These applications also describe where 2" derivatives fit into the larger scientific enterprise. A major
part of my own work involves identifying critical points and tensions at the interface of science and
politics. What’s causing concern? Where do we need to get ahead of the curve? I’ll talk about some

of those areas later in this talk.

My final thought on the second derivative takes us to one of my favorite quotes. It comes from Derek
de Solla Price, a noted scholar and a founder of the field that today goes by the name STS — Science,

Technology, and Society.

Second Derivatives: More Needed

...the biggest manpower shortage is not at the
research front but in the region between there and
the front office. Where else can industry [and
government] get people educated in the best of the
liberal tradition but able to talk the language of
scientists and perhaps appreciate more deeply than
they do the inner mechanics of their art.

- Derek J. de Solla Price, Science Since Babylon

Price’s quote is an excellent segue to Part II of my talk. You’ll note that Price talks about the

importance of people being educated in the best of the liberal tradition.



Part II: The Wonders of IDS

When I got the letter from Steve Shapiro inviting me to give this talk, one of the first things that
caught my eye was this statement: “we would like you to address the ways in which your education at

Guilford has prepared you to face the future.”

My mind immediately began to think about what was one of the defining elements of the Guilford
education. It’s summed up by those three letters: I-D-S. Say them quickly and it sounds like you are

saying “ideas” — which is somehow appropriate.

I also surfed the Guilford website to see how IDS is presented today, and I was struck by something
that might be highly significant — or it may simply be an oversight on my part. The term IDS is never
defined on the Guilford website, at least as far as my 20 minutes of surfing and searching could find.

It only appears as the acronym.

My own interpretation of this is that the term has become so embedded in the Guilford psyche that it
needs no elaboration. It is what it is: a unifying intellectual thread that ties the Guilford experience

together.

In this sense, I’m not just talking about the specific courses with IDS in their title. In my day, we had
IDS 101 and IDS 401, and I was very fortunate to have Dave Maclnnes as a freshman and Jim McNab

as a senior.

The reason my own thoughts returned to IDS when I began thinking about this lecture is because the
concept — at least as it was defined when I studied here — remains a defining feature of my life as a
second derivative. Irecall that the term originally stood for “Interdisciplinary Studies” (and it may

still).

If you were ever to spend some quality time with budget documents, program announcements, or other
reams of paper from the National Science Foundation, it would not take you very long to encounter the
term interdisciplinary. Depending on the day of the week, people either think NSF is very good or

very bad at cultivating and supporting interdisciplinary work in science and engineering.



Just as interesting is that you will found countless synonyms for interdisciplinary in all of these
documents. There are even special studies and articles devoted specifically to the challenge of
defining the term. One recent report I encountered summed it up quite nicely with this quote from a

scholar named Moti Nissani:

“Although many have tried to define interdisciplinarity, it still seems to defy definition. The most
widely cited attempts break down interdisciplinarity into components such as multidisciplinarity,
pluridisciplinarity, crossdisciplinarity, transdisciplinarity, and even metdisciplinarity. But these
subdivisions...throw little light on the theory and practice of interdisciplinarity, in part, because they

try to grasp points a fluid, multidimensional continuum.”'

This last point about interdisciplinary work — or interdisciplinarity as it’s called here — being a fluid,

multidimensional continuum is the one I want to pursue today.

I came away from Guilford thinking of IDS not as a structure in and of itself, but as a process.
Disciplines are like the lenses in my eyeglasses. They can clarify our view of certain phenomena, but

they can also distort our view — or narrow our focus to the point of limiting our perspective.

If I put on the glasses of a physicist, some things come into perfect focus: why things fall at the same
rate.... Why stars give off heat... Why the planets have these beautiful, near circular orbits around the

sun.

But those same glasses limit my view of other phenomena. All cows are spherical when seen through

these glasses.

An area that interests me personally is the interface between psychology and economics. I come at
this from the vantage point of economics. I got my start in economics here at Guilford, with no great

distinction I should add, but managed to survive higher levels of the field in my days at UC-Berkeley.

' Moti Nissani, “Fruits, Salads, and Smoothies: A Working Definition of Interdisciplinarity,” Journal of
Educational Thought, 29:119-126 (1995).



One of the often overlooked essentials of economics is that for all of its graphs, charts, and equations,
it is trying to do one thing: model human behavior. It starts with the assumptions that we are 100%
rational and that we are entirely self-interested. In other words, the economist might say we’re

motivated by our minds and our wallets.

The psychologist on the other hand might say that our motivations are shaped by our emotions, and

maybe by other things that reside below our waists.

It’s really only in the last 20-30 years that the two fields have tried to find a common language, with a
real coalescence in the past decade. To an economist, it makes no sense that we’re so willing to run up

credit card debt at 19% interest.

One of the leaders in psychological economics today is a Berkeley professor named Matthew Rabin.

He received a MacArthur “genius grant” a few years ago, and this is one of the examples he cites.

To quote: “We as economists are trained not to be judgmental about people’s behavior, but the amount
of interest people pay on their credit cards is nuts.” He adds that there’s a trillion dollar credit card
industry in the US that exists entirely because we make choices that economics says we shouldn’t

make.’

The lens of economics can’t explain this behavior, so economists are learning to add psychology to
their world-view. We have tremendous preference for consumption now vs. consumption later. A

bird in hand does beat two in the bush.

That’s just one example of how when we adjust our glasses — our disciplinary filters — we see a

different world.

I’ve highlighted this because it all speaks to that task that was outlined in the letter inviting me here
today: to think about the significance and impact of my Guilford education and describe how it
prepared me to face the future. For me, the significance and impact is obvious, because so much of

my life since Guilford has been spent in that ever-expanding territory defined by I-D-S.

* IBER Research Newsletter, as found at: iber.berkeley.edu/Research/Rabin_interview.html.



Guilford instilled in me the reality that there is more than one way to view the world. Spherical cows
make sense some of the time, but not all of the time. I carried this further in my graduate education,

by getting a masters degree in a field — public policy — this is interdisciplinary to its deepest roots.

A political scientist, the late Aaron Wildavsky, was the founding dean of the graduate program I

attended: the Goldman School of Public Policy at UC-Berkeley.

I mention this only because Wildavsky wrote a seminal book in the 1970s about the field of Public
Policy — entitled “Speaking Truth to Power.” He included an appendix in this book with the catchy
title of: “Principles for a Graduate School of Public Policy.” It’s his how-to list for starting a graduate

school of public policy.

Much of this appendix focuses on the difficulty of creating a truly interdisciplinary program. He
writes: “’interdisciplinary teaching and research’ is usually more a slogan than a reality. Like a stamp

on a letter, faculty may only be superficially stuck to each other, never really coming together.”

I think Wildavsky succeeded in creating that interdisciplinary learning environment for public policy,
and I think that it exists here as well. If IDS is so internalized that it need not be spelled out on the

web site, then something good is happening.

In my work, this is more than just an intellectual curiosity. When we appreciate the different
perspectives represented by different disciplines and outlooks, we can each play a role in starting

conversations that cross those disciplines. That brings me to the third part of my talk.

Part I11: Mad Cows and First Impressions

One month ago today, NSF had one of its key budget hearings in the Congress. These are always
impressive gatherings — full of posture and power. The Senators are seated on one side of the room, at
a dais that towers over the agency representatives across the room. The audience is full of people like
me, each holding three ring binders and ready to scribble numbers on paper and pass them forward to

our bosses.

? Aaron Wildavsky, Speaking Truth to Power, Little, Brown and Company, 1979, p. 410.



So, there we are in our budget hearing, and the two Senators leading the hearing start asking questions
that have nothing to do with our budget. The issues that interest them are all related to public
perceptions (and perhaps public fears) of new technologies, specifically biotechnology and

nanotechnology. They are worried about the first impressions we are forming as a society.

I give the two Senators — Senator Kit Bond of Missouri and Senator Barbara Mikulski of Maryland —

lots of credit for pursuing this line of questioning. Here’s how I interpreted what they were after.

First, they want to see science and technology pay off for the country. They vote to give tax dollars to
places like the National Science Foundation, and they need to be able to go tell their constituents that
their votes — their leadership — created new jobs and made us “safer, stronger, and smarter” as a nation

—to use Senator Mikulski’s words.

But, they also know that no advance in science and technology — no matter how promising — can

succeed in the face of public apprehension and opposition.

They are seeing the best-selling novels about the dangers of nanotech, some of them soon to be major
motion pictures. Senator Bond has also followed the debate over GMOs — Genetically Modified
Organisms — very closely, since his home state hitched its star to biotech, and its economy has since

taken a wild ride.

Just before the hearing, the Washington Post ran a major article entitled: “For Science, Nanotech poses
big unknowns.” Here’s one quote from that article: “Nanotechnology, the hot young science of
making invisibly tiny machines and materials, is stirring public anxiety and nascent opposition
inspired by best-selling thrillers that have demonized the science -- and new studies suggesting that

not everything in those novels is fantasy.”

I wish I could say this story had a clear ending — or even a punch line, but it doesn’t. In fact, I think

these questions Senators Bond and Mikulski were asking are just the beginning.

This takes me back to the very first of these lectures — the brilliant talk given 10 years ago by Steve
Harvey. Steve used a short story by Sheridan as a centerpiece of his talk. The story is called “Gift,”

and it is included in the bound volume published after Steve’s talk.



Steve used Sheridan’s story to make a key point in his talk, and it’s a point I’'m going to pursue further

today. To quote Steve:
“People not trying to understand the technology that drives their lives is dangerous.”

Sheridan never said this directly in “Gift,” but the point comes through clearly. I’ll just share one
quote from the story. All you need to know about the story is that it’s about a small group of people

living on the moon after civilization has destroyed itself on Earth.

“There would have been scientists and engineers among the several thousand colonists, as much as
their presence would have detracted from the colony’s mindset, but none of them had made it to
Canaveral. Carl didn’t regret that at all. He had never like math, and those who did it for a living

seemed to him to lack some basic humanity.”

Keep this quote and Steve’s point in mind as I show you a few slides. These slides all come from a
survey of public attitudes toward science and technology that is sponsored by the National Science

Foundation.
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This first slide is a snapshot of public science literacy. It’s a source of amusement and concern. On
the positive side, we see that the great majority of us know about plate tectonics. Cyril has done his

job.

But, we see that fewer than half of us know it takes a year for the Earth to orbit the Sun, and you can

see we as a society have a number of other gaps in our knowledge of science and technology.
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This next slide shows the results from another question on the same survey. It asks if we see the
benefits of scientific research. And here the answer is clear: our society is highly supportive of

science, and that support has been strong and consistent for decades.

So, even if we don’t understand science, we can appreciate its benefits. In a practical sense, that
means we don’t need to understand how a palm pilot works in order to use it. In fact, scientists and
engineers make lucrative careers out of making technologies easy to use for people who know nothing

about science and technology.
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Public Attitudes: Selected Technologies
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This third slide sheds more light on this subject. This one looks at public attitudes toward different
technologies in the US, Canada, and Europe. The survey asks if we think the particular technology
will improve our lives or make it worse. You can see the results — they are mixed, both for the

particular technologies and for the different groups.

Now, let’s go back to Sheridan’s story and Steve Harvey’s interpretation of it. On the one hand, it
really is dangerous for us to not understand the science and technology that shapes our lives. But, on
the other hand, we live in a society that is at the same time ill-informed, highly-supportive, and highly-

opinionated when it comes to science and technology.
I hold no illusions that someday everyone in society will get every question right on that survey of

science literacy. I also have no illusions that we’ll all someday watch Masterpiece Theater instead of

American Idol. We’re a great mix as a society. That’s what makes life interesting.
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A few months ago -- and to some extent continuing today -- we had a headline-making episode that
inspired the title of this talk: the finding of a cow infected with BSE, better known as Mad Cow
disease, in US livestock. I know I may be about to disappoint any of you who came here expecting a
detailed discussion of Mad Cow and what it means for science and public policy. That’s not my

intent, nor is it my expertise.

Rather, I look at these kinds of episodes -- Mad Cow, SARS, Nanotech, and even graver concerns like
bioterrorism -- as learning experiences for us as a society. Even with those great gaps in our

knowledge of science and technology, we can chart an intelligent course toward our future.

I chose Mad Cow as a focus because we can learn many lessons from how it was handled a decade ago
in the United Kingdom. Simply put, the UK experience is now seen as a textbook case for how not to

handle a public health crisis.

Some of you may be familiar with TR Reid -- who is now the Washington Post’s London Bureau
Chief. He’s also an occasional commentator on National Public Radio. Immediately after BSE was
found in US livestock last winter, he wrote an excellent article in the Post recounting the British

experience.

It opens with this sentence:

“It began with a few scattered reports of sick cows, coupled with forceful assurance from the

government that the public had nothing to worry about.”

From there, he reviews the many images that defined that experience, most notably the Agriculture
Minister seeking to reassure the public by holding a press conference where his 4 year-old daughter

ate a hamburger.
When the human variant of Mad Cow — CJID, Creutzfeldt-Jakob Disease — was detected in humans, the
government had to reverse course: millions of livestock were slaughtered, and many observers believe

the crisis was a key factor in the fall of the conservative government of John Major.

Reid’s article concludes with a very powerful quote from the man whose rise coincided with the fall of

the conservatives: current Prime Minister Tony Blair. Blair sees the lasting impact of the crisis:

13



“We have suffered to some degree a loss of faith in science, and a loss of faith in any kind of public

assurance from the government.”

There’s that word: faith.

At this point, it’s all too easy to say -- that the British government just bungled it. If it had acted
differently, it almost certainly would not have been able to stop the disease, but it perhaps could have
prevented the atmosphere of crisis and hysteria. But, in many ways, the British government did all the
things it was supposed to do according to what was then the conventional wisdom for talking about

scientific issues with the general public.

If you’ve ever studied the field known as risk communication, there’s a model known as D-A-D:
Decide, Announce, Defend. Government leaders work behind closed doors to reach a decision; they
announce a “solution” to reassure the public; and then they defend their decision. DAD, and the

acronym is appropriate, since it captures the inherently paternalistic attitude at play.*

With Mad Cow, we had a situation like many others: scientific information that’s fraught with
uncertainty, and public officials -- knowing that people don’t understand science -- sought to reassure

the public and help people overcome their first impressions.

So, I'm not really picking on the British government. In many ways they did the right thing -- only
they followed the wrong model. Their experts projected authority and reassurance, and they didn’t

trouble the public with lots of details.

What is the right model? I wish I could say there was an easy answer to that question. I have yet to
see a clever acronym that describes a better way to communicate in situations that involve risk and
uncertainty. Many organizations, notably the National Academy of Sciences, are now studying this

issue and producing valuable reports.

*Ideas presented in this section are drawn from two presentations given by Dr. Stephen Prior of the Potomac
Institute for Policy Studies given at NSF in 2002.
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What these reports are generally concluding is that we need to focus on a number of key lessons
learned from our past experiences, and most of these lessons zero in on two terms: candor and

conversation.

Specifically, we have learned that candor beats false reassurance every time. Tell people what you
know, how well you know it, what you think it means, and when you think you might know more.

That’s the candor part.

And then -- listen, hear people’s concerns, understand what they know and don’t know, and work

together to move forward. That’s the conversation part.

We are forming some powerful first impressions in our society today, and those first impressions are
becoming lasting impressions. These impressions show up in those statistics I showed a moment ago,
and they show up in our decisions as consumers. We might favor or avoid certain foods. And where
some of us will see promise in emerging technologies, others of us will see danger. All of these

impressions affect our future.

So, there is lots of room for candor and conversation as we move forward. Even more important is
that every one of us in this room will probably find ourselves on different sides of these conversations
at different times. When the issues are nanotechnology and cybersecurity, the physicists, computer
scientists, and engineers among us will be in the expert’s chair — and it will be up to us to provide the

candor, and not the false reassurance.

When emerging diseases make the headlines, the earth scientists and life scientists will have to lead
the conversation. When we’re talking about terrorism and its many roots and its impact, we’ll turn to

the religious scholars, social scientists, and others for guidance.
And where does that leave people like me — me and my fellow 2™ Derivatives? Our job is not just to
us not just to be part of these conversations, but first to recognize when they need to get started and

then figure out how to get them started.

To close, I’ll turn once again to that quote I showed earlier from Derek de Solla Price: ‘we need

people educated in the best of the liberal tradition who can speak the language of science.’
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That sounds like people who have either taken IDS or taught it in places like that small Quaker school
outside Greensboro, NC....a place where people are willing to forego a lovely Friday afternoon to

listen to an oddly-titled talk by someone from the Federal government.

And so, when I see a place where people are willing to do that, it gives me a good measure of that

quality that Sheridan instilled in all of us -- Faith in the Future.
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