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COMPUTERS AND THE NATURE OF MAN:
A HISTORIAN’S PERSPECTIVE ON CONTROVERSIES
ABOUT ARTIFICIAL INTELLIGENCE

BY JUDITH V. GRABINER

Throughout history, developments in the sciences have caused people to
change their views of man and his place in the universe. The Copernican
Revolution placed man on a planet, adrift in space; the Darwinian Revolution
changed our view of human origins. Computers, too, raise questions about the
nature of man: can computers think the way we do, and, if so, are we—like
them—just thinking machines? Of course the question “can a machine think?”
has been raised before, as long ago as the seventeenth century: by Descartes
and Pascal, who said no; by Hobbes, who said that thought was mechanical;
and somewhat later by La Mettrie, who saw man himself as a machine. But
only in our century, as a result of work in the mathematical sciences, has the
question “can a machine think?” been given widespread and rigorous discus-
sion. Today computer scientists have devised programs that solve problems
which, if solved by people, would seem to require intelligent thought. This
point is made explicit by John McCarthy’s name for the field: “artificial
intelligence.” As we shall see, the real controversy about artificial intelligence
(AI) is not about the nature of computers and programs; it is about the nature
of man.

But first, how would we possibly decide whether computers can think at all?
Some 35 years ago, Alan Turing suggested a way of testing the assertion that a
machine could think, without having to worry about the internal workings of
the machine. If, he said, a machine could successfully imitate a human being in
a full range of possible conversations, fooling its human conversational partner
into believing the machine to be human, we ought to conclude that the
machine was indeed thinking [39]. A machine that could do this would be said,
in modern terminology, to have “passed the Turing test.” Turing’s proposed
test has set the agenda for many subsequent debates over machine and human
intellectual performance.

The purpose of the present paper is to provide a historical perspective on
recent controversies, from Turing’s time on, about artificial intelligence, and to
make clear that these are in fact controversies about the nature of man. First, I
shall briefly review three recent controversies about artificial intelligence,
controversies over whether computers can think and over whether people are
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no more than information-processing machines. These three controversies were
each initiated by philosophers who, irrespective of what the programs of their
time actually did, viewed with alarm the argument that if a machine can think,
a thinking being is just a machine. I will then turn to the major business of this
paper: to contrast two developments from within the field of Al which have
been interpreted by some as successful steps toward simulating human thought,
and also to contrast some reactions to that claimed success. Finally, we will
look at some recent developments in the field of Al that suggest that the whole
discussion about machine intelligence is at best premature and at worst
irrelevant.

Alan Turing himself expected that machines eventually would be able to
pass his “imitation” test. One sophisticated objection, which he argued against,
might be raised. Kurt Godel had proved that there were limitations to the
power of computers: any reasonably rich formal system is incomplete, and the
consistency of such a system cannot be proved within the system. Turing in
1937 had himself shown that formal systems are equivalent to the behavior of
machines. But Turing’s reply was that people, just like computers, may well be
subject to the limitations that Godel had established [39, pp. 2109-2110].
Thus, Turing extrapolated from the “machine equals man” analogy to propose
a limitation on human thought.

In 1961, the British philosopher J. R. Lucas, repelled by the idea that people
are just instances of formal systems, refused to accept Turing’s response to the
Godel-based objection. Lucas wanted to refute once and for all what he called
“mechanism”—the view that the whole mind is just the sum of the operation
of its separate parts. Lucas conceded that Godel’s incompleteness theorem
applies to the machine. But, he argued, by standing outside the consistent,
incomplete formal system, we can see some unprovable, meaningful formula to
be true. The machine cannot produce the formula; we see the formula as true;
so a human can beat the machine. Moreover, if the mind is just a formal
system, Godel’s consistency theorem would say that the mind could not
conclude itself to be consistent. But, Lucas continues, we do in fact assert our
own consistency. Thus, no mechanical model of the mind can be adequate [24,
pp- 115, 124].

Lucas’s attempt to show that Godel’s theorem refuted mechanism provoked
impassioned responses. (For a fuller account of Lucas’s view and the responses
to it, see [16].) Most important for our present purposes is that some of his
critics accused Lucas of holding too exalted a view of man. For instance, if a
specific machine cannot assert the true-though-unprovable Godel formula,
people cannot always do this either [41, 44]. Further, rather than suggest that
our self-knowledge shows we are not machines, one can reverse the argument
and say that, since formal systems cannot know themselves, Lucas’s argument
really implies that human self-knowledge is impossible [2, p. 30]. Again the
statement “machine equals man” is used to imply that man has all the
limitations of machines.

This controversy of the early 1960s made little reference to specific work on
computer programs. But the 1960s saw the development of programs to play
chess, to simulate human problem solving, and to carry out (at first in limited
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areas) natural-language conversations. As often happens in an expanding new
scientific field, some AI workers extrapolated their early successes, saying not
“we have a chess program” or “we have a program that solves a class of
puzzles like the ‘cannibals-and-missionaries’ problem,” but “we’re on the track
of simulating thought.” Thus the philosophical debate about what could be
done, and about the nature of human thought, became bound up with the
empirical questions of what had been done and of whether existing programs
were intelligent. In response to the predictions of Al enthusiasts, philosopher
Hubert Dreyfus said it couldn’t be done, first in a paper provocatively entitled
“Alchemy and AI” in 1965, and then in his book What computers can’t do, first
published in 1972. In the book, Dreyfus argued that not even the most highly
touted Al programs of the time should be called “intelligent,” and gleefully
pointed out that the predictions for the field made by practitioners in 1960, “in
ten years a computer will be the world’s chess champion, . . . discover and prove
an important new mathematical theorem,” and translate natural languages,
had not yet come to pass [11, pp. 81-82, 91-92]. These things had not
happened, Dreyfus argued, because they could not. Al research, he said, rests
on the false assumption that the human mind works by operating on bits of
information and performs its operations according to formal rules. Not so, said
Dreyfus. Computers, in contrast to people, lack the ability to distinguish
between the essential and the inessential [11, pp. 107, 112]. Man is not “a fact
or a set of facts,” said Dreyfus, but “a being who creates both himself and the
world of facts in the process of living in the world” [11, pp. 190-191]. If man is
like this, programmed computers will never satisfy the Turing test. The partial
successes of Al research are doomed to remain partial. Trying to imitate
human intelligence with computers, in Dreyfus’s view, is like trying to get to
the moon by climbing trees [27, p. 180].

Practitioners in the field responded that Dreyfus’s extrapolations about the
limited future of Al research were the same kind of impossibility-argument as
those of the seventeenth-century philosophers who denied that there could be a
vacuum [45, p. 177]. For us, though, the key objection to Dreyfus will be about
man, not programs. Dreyfus’s alternate model of human thought was based
not on neurophysiology or psychology, but on the philosophical school known
as phenomenology, a position, according to his critics, neither empirically
based nor intellectually rigorous. Dreyfus’s point that we do not really under-
stand how people think, so we cannot model the process with computers, was
turned against him by Yorick Wilks, who said that we were so far from
understanding the processes people use in thinking that the only way we even
know that other human beings think is by the Turing test [45, p. 183].

Attacks on Dreyfus’s argument that computers can never pass the Turing
test make especially interesting the controversy initiated in 1980 by John
Searle, who argued that even if a computer passed the test, it would not
necessarily understand [33, pp. 417-419]. Searle’s celebrated argument begins
by imagining a person, knowing no Chinese, locked in a room with a lot of
boxes filled with Chinese ideographs and with a book of rules in English that
tells how to match up one Chinese ideograph with another. People outside the
room pass the man Chinese symbols; obeying the instructions in the book, he






