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analysis of perceptual processes in problem solRsycho- Chinese even though he can pass the Turing test for under-

logical Review76: 473—483. standing Chinese? The answer is that he has only the formal
syntax of the program and not the actual mental content or
semantic content that is associated with the words of a lan-
guage when a speaker understands that language. You car
see this by contrasting the man in the Chinese room with the
The Chinese room argument is a refutation of strong artifi- same man answering questions put to him in his native
cial intelligence. “Strong Al” is defined as the view that an English. In both cases he passes the Turing test, but from his
appropriately programmed digital computer with the right point of view there is a big difference. He understands the
inputs and outputs, one that satisfies the Turing test, wouldEnglish and not the Chinese. In the Chinese case he is acting
necessarily have a mind. The idea of Strong Al is that theas a digital computer. In the English case he is acting as a
implemented program by itself is constitutive of having a normal competent speaker of English. This shows that the
mind. “Weak Al” is defined as the view that the computer Turing test fails to distinguish real mental capacities from
plays the same role in studying cognition as it does in anysimulations of those capacities. Simulation is not duplica-
other discipline. It is a useful device for simulating and tion, but the Turing test cannot detect the difference.
therefore studying mental processes, but the programmed There have been a number of attempts to answer this
computer does not automatically guarantee the presence oargument, all of them, in the view of this author, unsuccess-
mental states in the computer. Weak Al is not criticized by ful. Perhaps the most common is the systems reply: “While
the Chinese room argument. the man in the Chinese room does not understand Chinese,
The argument proceeds by the following thought experi- he is not the whole system. He is but the central processing
ment. Imagine a native English speaker, let's say a manunit, a simple cog in the large mechanism that includes
who knows no Chinese locked in a room full of boxes of room, books, etc. It is the whole room, the whole system,
Chinese symbols (a data base) together with a book ofthat understands Chinese, not the man.”
instructions for manipulating the symbols (the program).  The answer to the systems reply is that the man has no
Imagine that people outside the room send in other Chinesavay to get from thesyNTAX to theSEMANTICS, but neither
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does the whole room. The whole room also has no way offunctions whose values can be computed by a particular ide-
attaching any thought content or mental content to the for-alized computing device, @uring machine.As the two
mal symbols. You can see this by imagining that the manmathematical notions are provably equivalent, the theses are
internalizes the whole room. He memorizes the rulebook “equivalent,” and are jointly referred to as the Church-Tur-
and the data base, he does all the calculations in his headng thesis.
and he works outdoors. All the same, neither the man nor The reflective, partly philosophical and partly mathemat-
any subsystem in him has any way of attaching any meaningcal, work around and in support of the thesis concerns one
to the formal symbols. of the fundamental notions of mathematical logic. Its proper
The Chinese room has been widely misunderstood asunderstanding is crucial for making informed and reasoned
attempting to show a lot of things it does not show. judgments on the significance of limitative results—like
GODEL'S THEOREMS or Church’s theorem. The work is
1. equally crucial for computer science, artificial intelligence,
and cognitive psychology as it provides also for these sub-
The Chinese room does not show that “computers can'tjeCts a basic theoretical notion. For gxa_lmple, the thesis is the
think.” On the contrary, something can be a computer cornerstone for AllemeweLL's delimitation of the class of
and can think. If a computer is any machine capable of Physical symbol systems, that is, universal machines with a
carrying out a computation, then all normal human particular architecture. Newell (1980) views this delimita-
beings are computers and they think. The Chinese roomtion “as the most fundamental contribution of artificial intel-

The Chinese room does not show that “machines can't
think.” On the contrary, the brain is a machine and brains
can think.

shows thatcomPUTATION, as defined by AlarTurRING
and others as formal symbol manipulation, is not by
itself constitutive of thinking.

The Chinese room does not show that only brains ca

ligence and computer science to the joint enterprise of
cognitive science.” In a turn that had almost been taken by
Turing (1948, 1950), Newell points to the basic role physi-

Mcal symbol systems have in the study of the human mind:

think. We know that thinking is caused by neurobiologi- « . - :
cal processes in the brain, but there is no logical obstaclethe hypothesis s that humans are instances of physical

to building a machine that could duplicate the causal SYMPO! systems, and, by virtue of this, mind enters into the
powers of the brain to produce thought processes. ThePhysical universe . th}; hypothesis sets the terms on WhICh
point, however, is that any such machine would have toWe search for a scientific theory of mind.” The restrictive
be able to duplicate the specific causal powers of the“almost” in Turing’s case is easily motivated: he viewed the
brain to produce the biological process of thinking. The precise mathematical notion as a crucial ingredient for the
mere shuffling of formal symbols is not sufficient to investigation of the mind (using computing machines to
guarantee these causal powers, as the Chinese roomsimulate aspects of the mind), but did not subscribe to a
shows. sweeping “mechanist” theory. It is precisely for an under-
standing of such—sometimes controversial—claims that the
background for Church’s and Turing’s work has to be pre-
sented carefully. Detailed connections to investigations in
cognitive science, programmatically indicated above, are at
the heart of many contributions (cf. for exammegsNITIVE
MODELING, COMPUTATIONAL LEARNING THEORY, andcowm-
PUTATIONAL THEORY OF MIND).

The informal notion of an effectively calculable function,
effective procedure, or algorithm had been used in nine-
teenth century mathematics and logic, when indicating that
a class of problems is solvable in a “mechanical fashion” by
following fixed elementary rules. Hilbert in 1904 already
suggested taking formally presented theories as objects of
mathematical study, and metamathematics has been pursuec
vigorously and systematically since the 1920s. In its pursuit
concrete issues arose that required for their resolution a pre-
cise characterization of the class of effective procedures.
Hilbert's Entscheidungsprobler(see Hilbert and Bernays
1939), the decision problem for first order logic, was one
such issue. It was solved negatively—relative to the precise
notion of recursiveness, respectively to Turing machine
computability; though obtained independently by Church
and Turing, this result is usually called Church’s theorem. A
of identifying an informal notioneffectively calculable  second significant issue was the formulation of Gddel's
function,with a mathematically precise orrecursive func- Incompleteness theorems as applyingltdormal theories
tion, has been called Church’s thesis since Stephen Colgsatisfying certain representability and derivability condi-
Kleene used that name in 1952. AlIRING independently  tions). Godel had established the theorems in his ground-
made a related proposal in 1936, Turing’s thesis, suggestindoreaking 1931 paper for specific formal systems like type
the identification of effectively calculable functions with theory of Principia Mathematicaor Zermelo-Fraenkel set

See alS@COMPUTATIONAL THEORY OF MIND ; FUNCTION-
ALISM; INTENTIONALITY ; MENTAL REPRESENTATION

—John R. Searle

Further Readings

Searle, J. R. (1980). Minds, brains and progréBehavioral and
Brain Sciencesvol. 3 (together with 27 peer commentaries and
author’s reply).

Chunking

SeeCHESS PSYCHOLOGY OF, EXPLANATION-BASED LEARN-
ING; FRAME-BASED SYSTEMS METAREASONING

Church-Turing Thesis

Alonzo Church proposed at a meeting of the American
Mathematical Society in April 1935, “that the notion of an
effectively calculable function of positive integers should be
identified with that of a recursive function.” This proposal
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