
Figure 2.  Detail of Argumentation Maps

11 A. M. Turing, 1950
Machines can exhibit free 
will by way of random 
selection.  Free will can be 
produced in a machine that 
generates random values, for 
example by sampling random 
noise.

Can Computers Think?

Start Here

free will:  The ability to make voluntary, 
unconstrained decisions.  Freely made 
decisions are independent of the influence 
of such deterministic factors as genetics 
(nature) and conditioning (nurture).

2
Computers can't have 
free will.   Machines only 
do what they have been 
designed or programmed to 
do.  They lack free will, but 
free will is necessary for 
thought.  Therefore, 
computers can't think.

1 Alan Turing, 1950a, 1950b
Yes, machines can (or 
will be able to) think.  A 
computational system can possess 
all important elements of human 
thinking or understanding.

Alan Turing
12
Randomization sacrifices 
responsibility.  Machines that make 
decisions based on random choices have no 
responsibility for their actions, because it is 
then a matter of chance that they act one 
way rather than another.  Because 
responsibility is necessary for free will, such 
machines also lack free will.

28
Machines can't have emotions.  Machines can never 
be in emotional states (they can never be angry, joyous, 
fearful, etc.).  Emotions are necessary for thought.  
Therefore, computers can't think.

97
Computers can never be 
creative.  Computers only do 
what they are programmed to 
do; they have no originality or 
creative powers.

I believe that at the end 
of the century ... one 
will be able to speak of 
machines thinking 
without expecting to be 
contradicted.

Does Lack of Creativity  Prevent a 
Machine from  Ever Thinking?

Does a Machine Have to Have 
Free Will in order to Think?

105
Computers have already 
been creative.  Computer 
models that exhibit creativity or at 
least some component of creativity 
have already been developed.

106 Douglas Hofstadter, 1995
The ELIZA effect.  The ELIZA effect is a tendency to 
read more into computer performance than is warranted 
by their underlying code. For example, the computerized 
psychotherapy program ELIZA (see "ELIZA," Chart 2, 
Box 34) gives apparently sympathetic responses to 
human concerns, but in fact is only utilizing a set of 
canned responses. 
Note: The ELIZA effect was recognized and described 
by ELIZA's creator Joseph Weizenbaum, though he 
didn't give it that title.

108 Phillip Johnson-Laird, 1988
The jazz generator.  The jazz 
generator produces chord 
sequences and uses them to 
improvise chords, bass line 
melodies, and rhythms.

58 P. N. Johnson-Laird, 1988
Feelings are information signals in a cognitive 
system.  Feelings are needs and emotions, which 
correspond to information signals of two kinds: (1) needs, 
which arise from lower-level distributed processors that 
monitor certain internal aspects of the body; (2) emotions, 
which also arise from lower-level distributed processors 
but originate as cognitive interpretations of external 
events, especially social events.  A robot could have 
feelings if its computational structure implemented those 
two kinds of signals.

44 Margaret Boden, 1977
Emotions are cognitive schemata.  What is 
essential to emotions is the schema of cognitive 
evaluation that determines the relationship 
between the emotion and the rest of the cognitive 
states of the subject.  In order for machines to 
have emotions, they must model the complex 
interactions involved in the use of such concepts 
as pride, shame, and so forth.  Furthermore, these 
concepts must be (partially) responsible for the 
behavior of the system.  

Does a Machine Have 
to Have Emotions  in 
order to Think?

Claims
Debates start with claims,  which have been 
defined by Toulmin as "assertions put 
forward publicly for general acceptance with 
the implication that there are underlying 
'reasons' that  could show them to be 'well 
founded' and therefore entitled to be 
generally accepted."  (Toulmin, et. al. l979)

Rebuttals
The rebuttal presents the possible 
exceptions or objections as to why 
the claim may not hold for the 
situation under discussion.  There is 
no debate without at least one 
rebuttal.  

Counterrebuttals
Debates then continue through a 
series of contributions that dispute 
previous claims and other rebuttals.  
The cournterrebuttals may or may 
not be made by the original 
claimant.

History of the debate.
The sequence of claims and rebuttals 
provides a particular way of looking at the 
intellectual history of the debate. This 
provides students with a context in which 
to organize their thoughts about the issue.

Status of the debate
Because of the overall treelike nature of the 
chart, readers can see easily where the debate has 
moved to as of the publication of the chart.  This 
also permits those with an interest to continue the 
debate along lines of their particular insights.

Major topics of the debate.
Debates frequently divide into topic areas which can 
be shown as regions in the mapping of the debate by 
putting them all together in one area and giving them 
a title.  The example here shows the initial claims 
boxes of three regions, idenified with the questions in 
bold face.
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