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In 1931, Albert Einstein said, "Concern
for man himself and his fate must always
form the chief interest of all technical
endeavors, concern for the great unsolved
problems of the organization of labor and
the distribution of goods—in order that
the creations of our mind shall be a bless-
ing and not a curse to mankind. Never
forget this in the midst of your diagrams
and equations."

Einstein takes us back to our funda-
mental values as guidance in finding our
compass heading. Science and technology
are neither inherently good nor bad.
Rather it is what we do with them that
makes them so. Fertilizer and fuel oil are
at least benign, at best beneficial, and at
worst destructive.

November 1989 marks the official end of
the Cold War. A most interesting articula-
tion of this moment in history appeared in
the preface of a 1994 report from the
National Research Council on the chang-
ing environment for the physical sciences
and mathematics, "Throughout the Cold
War, the nation was in a kind of meta-
stable state with a known enemy and a
strong rationale for doing research to stay
ahead of that enemy. That state was
nowhere near equilibrium; it was just a
pause in the flow of history. With the end
of the Cold War we now seem to face con-
stant, somewhat chaotic, and confusing
change.... If this argument is accepted, the
transition out of the Cold War marks the
resumption of historical change."1

If this is such a time—a time when the
ordinary course of historical perturba-
tions unsettles our sense of unity in the
absence of a common foe, and a time that
derails our rationale for doing research to
stay ahead of an enemy—if this is such a
time, then how do we find the right com-
pass heading for the nation and for sci-
ence, and who will lead?

In answer to these questions, Einstein
would have answered that the compass
heading is concern for humanity and its
fate; the leaders, among others, are those
very scientists and engineers, the creators
of fertilizers, the makers of technology, the
inventors of genetic engineering, and the
magicians of superconducting materials.

We abdicate our responsibilities as citi-
zens if we as scientists and engineers do
not understand our science and technolo-
gy in the larger context of humanity and
its "great unsolved problems." In the
United States, those problems are numer-
ous. In other parts of the globe, they are
myriad. We face urban physical and
social ills, the dilemma of providing jobs
while technological advances and indus-
trial downsizing shrink the demand for
workers, the need to sustain the vitality of
our global habitat while supporting suffi-
cient economic growth to maintain
expanding populations, and many more.

An important component of graduate
science education needs to be devoted to
this larger context in which science and
technology have such strong influence.
We abdicate our responsibilities as teach-
ers and mentors of the next generation of
scientists and engineers if we do not por-
tray their task as larger than data banks
and lab procedures, and more important
than publication in prestigious journals.
The sophisticated knowledge and esoteric
understanding in which all of us delight
is important, but it is not enough.

The public looks to science for wisdom
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in finding solutions to real world prob-
lems, but our skills and knowledge can
provide that wisdom only if they are
grounded in strong values and goals: the
universal dignity and well-being of
humankind. That is taught by one's own
example and by active mentoring.

There was a time when training in the
sciences was an integral component of the
education of a poet, or philosopher, or
historian. Leonardo da Vinci and Galileo
were schooled in the arts, the humanities,
and the sciences. They are often the fig-
ures that contemporary leaders return to
for the essential wisdom, the fundamen-
tal understandings, the underpinnings of
directed thought and action. They are the
thinkers that we still quote and requote.

As society advanced and entrenched,
science was separated from history, litera-
ture, and philosophy—until OP. Snow
labeled scientists and engineers a separate
culture from the humanists. More serious,
today, is the separation, real and per-
ceived, of science from society itself.

This separation, which reflects both iso-
lation and autonomy, nullifies a great
many contributions that scientists and
engineers can make to our larger societal
goals. It also appears to exonerate us from
many of the responsibilities we should
carry in our society.

To put it a bit too simply—the scientists'
opinions and contributions are not as
widely sought and credited as they should
be. And the scientists, for their part, are not
as ready to offer their services to society as
perhaps would be ideal.

The noted historian of science, Evelyn
Fox Keller, speaks provocatively of values
and goals, and science. She says, "We have
developed scientific methods and tech-
niques to change the world without asking
what we would change the world to. We
never acknowledged we were making
choices that could change the world."

The point is clear. Skills and knowl-
edge, if grounded in our values and
directed by our goals, can bring us to wis-
dom. Without strong underlying princi-
ples, those skills and that knowledge can
as easily bring us to chaos and misdirec-
tion as they can bring us to benefits and
beneficence.

It seems to me that we ignore part of
our social responsibility as scientists and
engineers if we think that science and
technology, directed primarily by their
own internal drivers, can replace econom-
ic and social goals based on a shared
structure of values and moral judgment.

The value system that Einstein articu-
lated in 1931 in his talk at Cal Tech had to
do with honoring human dignity and
social equity. I'm sure that by now he
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would have added the cross-generational
preservation of the planet while seeking
equity for all human beings. It has often
been a science and technology in the
absence of these values that has widened
our social inequities and has accelerated
environmental degradation.

Just as none of us are to blame indi-
vidually, all of us as a society are to
blame. Economic growth driven by sci-
ence and technology can only serve the
greater good if our values and goals
move us toward that objective. This
should be the overriding context and the
unifying principle of a new graduate
education.

The United States is now the only super
power in the world. This is far different
and in many ways more complex than
being the only democratic super power. In
the past, our task was almost singularly to
contain the threat of Communism and to
keep alive the principles of democracy.

Today, as the only super power, U.S.
leadership should be more comprehen-
sive and far-reaching. We should be the
advocates of global economic and social
opportunity, political freedom, and sus-
tainable development. Scientists and
engineers have an even broader portfolio
of opportunities and responsibilities.
Graduate education in science and educa-
tion should reflect these. Instead of train-
ing our graduate students to replicate
their mentors we should educate them to
the myriad opportunities that training in
science offers. And we should instill in
them a sense of responsibility for the larg-
er society. Does this happen? Of course it
does, but perhaps not as often or as visi-
bly as would be ideal.

Science and technology have become
such integral parts of society that scien-
tists and engineers have actually imag-
ined and constructed the world in which
we live. We must not isolate ourselves
from societal concerns. The research com-
munity is needed in the large societal
debate on values and goals for our future.
Informed debate on public policy, the
prevention of violence, the education of
current and future generations, high
value jobs, and competition in global
markets require that science and technol-
ogy become a more integral part of our
national fabric. And the research commu-
nity is the key to that integration.

The role of the scientist and engineer,
however, is far broader as Einstein had
advocated and as the British Nobel
Laureate Sir Peter Medawar eloquently
described. In Medawar's slim but classic
1979 volume entitled Advice to a Young
Scientist, he wrote, "Many young scientists
hope that the science they come to love can
be the agent of a social transformation lead-
ing to the betterment of mankind; accord-
ingly they lament that so few politicians are
scientifically trained and that so few have a
deep understanding of the promise and the
accomplishments of science. These lamen-
tations betray a deep misunderstanding of
the nature of the most exigent problems
that confront the world: the problems of
overpopulation and of achieving harmo-
nious coexistence in a multiracial society.
These are not scientific problems and do
not admit of scientific solutions. This does
not mean that scientists are confined to
being shocked spectators of events or politi-
cal dispositions that threaten the well-being
of nations and ultimately mankind; scien-

tists, as scientists, will find that they have
necessary and distinctive contributions to
make to the solution of these problems."2

Although Medawar's advice is to
young scientists, I do not think he meant
to exclude any of us. In fact, I think he
envisioned our generation to be part of
the solution—teaching by the example we
set, mentoring with the knowledge of our
experience, influencing by the values and
goals we articulate, and instilling a stead-
fast sense of responsibility for the larger
society. If we expect the United States to
provide visionary leadership in the next
century, we scientists and engineers must
not be content with the sound of our own
rhetoric. We must instead be inspired by
Medawar to enter the fray.

In the long run it is not enough to tend
our own values and those of our children.
We are all responsible for the values of
the society at-large, and if we scientists
and engineers engage ourselves in that
task we will help assure a brighter 21st
century. An important first step in that
process will be to return humanism to
graduate education in the sciences.
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