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People did not weep at the humiliating news that our genome has only about twice as many genes as a worm’s. Nothing had
been hung on the number 100,000, which was just a bad guess. But the human genome project and the decades of research that
preceded (it did force a much more nuanced understanding of how genes work. In the early days, scientists detailed how genes
encode the various proteins that make up the cells in our bodies. Their more sophisticated and ultimately more satisfying
discovery that gene expression can be modified by experience has been gradually emerging since the 1980s. Only now is it
dawning on scientists what a big and general idea it implies: that learning itself consists of nothing more than switching genes on
and off. The more we lift the lid on the genome, the more vulnerable to experience genes appear to be.

This is a new understanding of the fundamental building blocks of life based on the discovery that genes are not immutable
things handed down from our parents like Moses’ stone tablets but are active participants in our lives, designed to take their cues
from everything that happens to us from the moment of our conception.

For the time being, this new awareness has taken its strongest hold among scientists, changing how they think about
everything from the way bodies develop in the womb to how new species emerge. But eventually, as the general population
becomes more attuned to this interdependent view, changes may well occur in areas as diverse as education, medicine, law and
religion. As was true of Copernicus’s observation 500 years ago that the earth orbits the sun, there is no telling how far the
effects of this new scientific paradigm may extend. To appreciate what has happened, you will have to abandon cherished
notions and open your mind. 3) You will have to enter a world in which your genes are not puppet masters pulling the strings of
your behavior but puppets at the mercy of your behavior, in which instinct is not the opposite of learning, environmental
influences are often less reversible than genetic () ones, and nature is designed for nurture,

) vulnerable: easily harmed or hurt
immutable: never changing or impossible to change
attuned: be or become familiar with the way someone thinks or behaves
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All too many of us regard education as identical with the formal school system. We are prone to think we are “educated”
when we finish high school or college or professional school. That, in our society, is too restricted a definition.

Important as the school system is, we cannot, as individuals or as a society, carry on very far, or very well, in meeting the
problems of adult life on the basis of our formal schooling alone. That has always been true, but never to quite the extent as in
today’s world. The pace of developments in science, agriculture, business, politics, international relations and every other field is
so swift that we must continue our education every day of our lives or we will soon become inadequate in our work, in our
human relationships and in our responsibilities as citizens.

The educational agencies that are not part of the formal school system are therefore more important today than they have
ever been. And they share a professional responsibility for education that is not always recognized.

What are these non-school elements of the educational system? A half-century ago one could have said simply, the press. But
the progress of science has made the press only one subdivision of what has come to be called—in a mouth-filling and rather
clumsy phrase—the “media of communication.”

These media include not only the printed word—books, magazines and newspapers—but also radio, television and motion
pictures. All of them share our great traditions of freedom of the press. They should also be aware of their responsibilities as
educational agencies.
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