
Apparently disturbed by the irrationality and mysticism
so prevalent in our culture, Peter Caws, professor of
philosophy, prepared an essay whose stated purpose
was to salvage scientific creativity from the mystery-
mongers.  The essay, entitled “The Structure of Dis-
covery” was published in the December 12, 1969 issue
of Science.  I read the first few paragraphs of the ar-
ticle with growing surprise and pleased anticipation
thinking that Caws was actually going to give a rea-
soned explanation of the epistemological process in-
volved in the formulation of scientific hypotheses.  Of
course, it wasn’t true and I soon realized that today, the
only popular intellectual alternative to mysticism is
determinism.  Caws’ argument makes it clear that this
disdain for irrationality is mere pretense; he is really
interested in attacking those who defend man’s unique-
ness, those who maintain that man’s mind distinguishes
him from other forms of animal life (even if the mys-
tics are unable to identify the basis for man’s unique-
ness and must therefore resort to the realm of the
unintelligible).  It is significant that Caws directs his
remarks to a particular kind of mystic - the romantic
(Arthur Koestler, for example) - a kind that admires
genius.  But let us turn to the discussion and see how
Caws would explain scientific discovery.

DEDUCTION AND INDUCTION

Peter Caws’ article aroused my interest because he
began by identifying a fallacy which is an excellent
example of the confusion that occurs when the rela-

tionship between reality and man’s concepts is not
understood.  He talks about the disparity commonly
claimed to exist between two forms of reasoning - de-
duction and induction.  While deduction is easily
understood as involving the application of certain rules
of logic which lead the thinker to the conclusions fol-
lowing from given premises, induction (the process by
which one discovers premises - statements describing
the laws of reality) has been altogether dissociated
from reason and consequently, from the mind.  Induc-
tion is thought of a special magic “art” of the genius
who possesses some power which enables him to per-
ceive “truth” - usually as a flash of insight.  (Those
familiar with Plato’s Phaedrus will recall the divine
madness which enables the vision of a soul to pene-
trate the platonic reality.)  Mr. Caws begins his article
by denying the “mystique of genius”.  He states that
induction, just like deduction, is a logical process, and
even more significantly, explains that premises are
based on data.  Mr. Caws elaborates, telling us that this
data consists of theories and observations not adequ-
ately covered by earlier theories.  “The discovery,” he
continues, “consists, of course, in the provision of an
adequate theory to cover these new observations.”  But
at this point, Mr. Caws’ contribution to an under-
standing of induction ends.  Having created a link be-
tween thought and reality, he proceeds to destroy it.
Having defined induction as a logical process, he de-
scribes thought (or concept formation) as a natural,
pseudo-organic process and denies volition.
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AN EVOLUTIONARY MODEL OF
HYPOTHESIS FORMATION

Peter Caws selects the theory of evolution as a model
for the process by which hypotheses arise.  (In this
essay we will neglect the assorted absurdities ex-
pressed by Caws in the development of this analogy
and concentrate on the essential structure of the model.
We cannot abstain, however, from noting that Caws
chooses the Lamarckian version of evolution - which
claims the transmission of acquired characteristics -
that has been long disproven.  Is it not perhaps reveal-
ing that a contemporary philosopher has picked up a
model discarded by the natural scientist?)  Hypotheses,
he states, arise naturally out of the data - i.e. once all
the facts are in, the answer emerges.  The data, of
course, consists of knowledge accumulated through
history and passed on to each new generation plus new
data determined by the technological and mental abil-
ities of the present generation.  Mental ability is men-
tioned because the discovery requires the existence of
a mind capable of containing all the data and some-
how, focusing on it.

Please note that Mr. Caws emphasizes that the mind
does not take any positive, volitional action with re-
gard to the data stored in it - i.e., it does not think.  All
that is required is for the mind to, so to speak, pas-
sively stare at the data in order for the hypotheses to
become apparent.  This means that the logical process
of which Caws speaks occurs automatically.  Given
certain input (determined by the environment), the
mind will automatically process it.  Simulus-response.
(In support of this thesis, Caws describes the difficulty
scientists have in preventing hypotheses from popping
into their head prematurely - before all the data is in.)
Of course, the majority of hypotheses formed are false
and Caws explains that this is due to some problem
with the data or error in the processing.  This is why
the need for selection comes in. But before we con-
sider selection, let’s look at Caws’ psychological expla-
nation for the emergence of hypotheses.

Referring to the work of Berlyne and Levi-Strauss,
Caws postulates the existence of a tendency for “di-
versive exploration” in all higher animals, including
man.  Given a scarcity or excess of stimulus, Berlyne
states and Caws repeats, higher animals will engage in
purposeless exploration.  Having thus accounted for
the facts, Caws proceeds to Levi-Strauss’ anthropologi-
cal observations of a tendency on the part of man to
structure his knowledge (to create theories which intro-
duce order into the universe), and the theory that lan-
guage emerged in order to make this structuring
possible.  Caws is quick to emphasize that the veracity
of these structures - myth, for example - is insignifi-
cant for man and that language was not developed to
describe reality.  True statements about reality -
science, according to Caws - originally emerged ac-
cidentally.  Subsequently, the practical utility of scien-
tific knowledge became apparent and societies devel-

oped a preference for “true” theories.  Thus, the devel-
opment of science, and the process of selection with
regard to hypotheses are based on this historically ac-
quired preference.

The universe which Peter Caws postulates is an or-
ganic process evolving according to its own internal
logic.  It is called a “rational” process because it is
logically determined.  Given a certain input, the output
is logically necessary, just as man’s response to a
stimulus is logically necessary.  But this means that ra-
tionality is not a distinguishing characteristic of man.
Man is a phenomenon swept along by the movement
of nature, surviving by “instinct” but also engaging in
certain apparently purposeless activities by instincts -
e.g., diversive exploration and the purposeless structur-
ing of knowledge.

HUMAN RATIONALITY AND FREE WILL

When man is defined as a rational animal, however,
free will is implied.  Man the rational animal thinks
only when he wills to do so and if he chooses not to
think no instinct will tell him how to survive.  Man the
rational animal does not seek knowledge unless he
chooses to do so and if he makes this choice it is be-
cause previous thought about the facts of reality have
made him aware that knowledge is his means of survi-
val as well as the means for enriching his life.  Not
only is it untrue that hypotheses do not pop into man’s
mind unless he chooses to think about the facts (Con-
cept formation involves abstraction of significant simi-
larities and differences from the facts of reality.  Of
course, it is possible for part or all of a thought process
to occur in the unconscious, with the answer suddenly
coming into consciousness.), but even facts do not
enter man’s mind unless he chooses to observe them.
(If you stare blankly at a page, what will you absorb?
The same is true for staring blankly at the world.)
Man the rational animal reasons according to the facts
of reality.

For Peter Caws, however, thinking is not volitional and
man’s mind is simply a pre-programmed computer into
which the environment stuffs its data.  Does your
knowledge of reality substantiate his claims?  Does
man engage in “diversive exploration” or do Berlyne’s
observations mean that man often seeks knowledge
which does not have immediate application, that the
usefulnesss of particular information cannot always be
determined in advance but that every addition to man’s
knowledge of reality is of benefit to man in that it cre-
ates and suggests new possibilities?  Did primitive
peoples structure knowledge arbitrarily or were they
truly interested in understanding reality but were in
error?  Did they not structure their lives according to
their myths?  And what about informed contemporaries
who continue to structure their lives according to
myth?  Have they not simply chosen to evade the facts
which are available to them - chosen not to challenge
popular theories - chosen not to think?


