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Review by Andrea Wulf

A landmark history captures the excitement of the scientific
revolution and makes a point of celebrating the advances it ushered
in

t is almost impossible to overstate the significance of the scientific revolution. As
David Wootton’s masterly The Invention of Science shows, it was nothing less than

the triumph of the future over the past. Before it, Aristotle had been the leading authority
on nature and philosophers had sought above all to recover the lost culture of the
ancients. Afterwards, the idea that new knowledge was possible had become axiomatic.

According to Wootton, who is anniversary professor of history at the University of York,
modern science was invented between 1572, when the astronomer Tycho Brahe saw a
new star in the sky (proof that the heavens could change), and 1704, when Isaac Newton
published his book Opticks, which drew conclusions on the nature of light, based on
experiments. Everything changed within those decades — even, Wootton contends, the
very language used to understand the world. Indeed, one of the premises of The
Invention of Science is that “a revolution in ideas requires a revolution in language”.

Take the word “discovery.” Wootton argues that when Christopher Columbus discovered
America in 1492, he didn’t have a word to describe what he had done. The nearest Latin
verbs were invenio  (find out), which Columbus used, reperio  (obtain), which was
employed by Johannes Stradanus in the title of his book of engravings depicting the new
discoveries, and exploro  (explore), which Galileo used to report his sightings of Jupiter’s
moons. It was the Portuguese, the first global imperial power, who introduced the term
“discovery” — and it spread across Europe when a letter supposedly written by the
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explorer Amerigo Vespucci was published in 1504. It wasn’t until 1563 that the word
made its appearance in English.

Astronomer Tycho Brahe on an engraved plate from the ‘Atlas Maior’ by Joan Blaeu, c1630

The concept of discovery transformed the world, says Wootton. Hitherto, philosophers
had believed that the greatest achievements of civilisation were in the past — in ancient
Greece and Rome — and that these were the most fruitful subjects of human inquiry.
Now, this backward-looking impulse in western thinking was replaced with a new
emphasis on “experience”. “Experience as the path to discovery,” Wootton says, “was
scarcely recognised before the discovery of America”.

There are many other words that are equally important when trying to make sense of the
scientific revolution, such as “fact” (only widely used after 1663), “evidence”
(incorporated into science from the legal system) and “experiment”. In Latin, experientia
(experience) and experimentum  (experiment) are more or less synonymous — so
something must have changed by the time the word “experiment” was used in the 17th
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century. Wootton is not claiming that no one had conducted experiments before the
scientific revolution, but what was new was that they were now about the replication of
results and the questioning of established knowledge. By contrast, before the scientific
revolution, experiments were used “to fill gaps in a fundamentally deductive system of
knowledge”.

The Invention of Science is packed with people, stories and facts. As well as the usual
suspects — such as Kepler, Galileo, Descartes, Newton and Bacon — there are dozens of
others who are little known, such as the Jesuit mathematician who, in 1622, calculated
the angle of elevation of cannons in order to protect the Portuguese colony of Maçao
from Dutch attack. Why is he important in this story? Because he provides yet another
example of the mathematisation of science. Ballistics, as well as perspective painting,
navigation and cartography, gave mathematicians the confidence that they could explain
the world better than philosophers could.

Eventually this mathematical revolution turned into a mechanical revolution: science
was conducted not only on paper, but also through Boyle’s air pump and Huygens’
pendulum clocks — these were “philosophical machines” that provided a means of
understanding nature. Another crucial machine during this period was the printing
press, which created intellectual communities and revolutionised the dissemination of
knowledge, while telescopes and microscopes opened up new worlds.

One of the most remarkable achievements of the scientific
revolution, Wootton insists, was the discovery of the laws of nature.
The ancients had used the term but it had usually referred to moral
laws such as “Thou shalt not kill”. The French scientist René
Descartes was the first to place universal laws at the centre of the
attempt to make sense of nature. Science was no longer about
explanations but about reliable predictions of the future.

Its practitioners knew they were in the midst of something exciting
and revolutionary. “We are all well agreed,” one fellow of the Royal
Society wrote in 1674, “that it is not to whiten the walls of an old
house, but to build a new one”. The new thinking “comes in with a
Springtide”, another said, and “all the old Rubbish must be thrown
away”.

“One reason why the new science made progress and the old philosophy did not is that it
was conscious of being imperfect and incomplete,” Wootton explains. Knowledge was not
absolute but provisional and therefore progressive. Unlike most academics today, who
frown upon the concept of “progress”, Wootton embraces it and says that the history of
science is in fact a “history of progress”. The scientific revolution, he claims, was “a single
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transformative process” and progress is the “unique feature” of this new science.
Wootton also unashamedly believes in the success of the scientific revolution: “we have a
much more reliable type of knowledge than ancient and medieval philosophers ever
had”.

At more than 750 pages, including 150 pages of endnotes and bibliography, The
Invention of Science is neither a light nor a quick read but it’s a fantastic revisionist
history, an intellectual feat and a marvellous attack on those academics who believe that
“retrospective history” — written with the outcome in mind — is wrong. It’s utterly
refreshing to read a grand, whooping narrative that is also exhaustively researched. It
will, I am certain, become a landmark in the discipline of the history of science.

The Invention of Science: A New History of the Scientific Revolution, by David
Wootton, Allen Lane, RRP£30, 784 pages

Andrea WulfÕs ÔThe Invention of Nature: The Adventures of Alexander von Humboldt,
the Lost Hero of ScienceÕ will be published by John Murray in October.
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