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REPLY OF A PHYSIOLOGIST
TO PSYCHOLOGISTS

he article by Edwin R. Guthrie“Conditioning as a Princi-
T ple of Learning, ” it seems to me, is of special interest be-
cause of its fundamental tendency — in my opinion fully justified
— of basing the phenomena of psychical activity on physiological
facts, i. e., of uniting, identifying the physiological with the
psychological, the subjective with the objective, which, I am
convinced, is the most important scientific task of our time. The
author analyses the problem of learning from the general aspect
and characterizes this process by enumerating® its fundamental
features; in this he utilizes without distinction both the material
of psychologists and the physiological facts obtained by us on
animals by the method of conditioned reflexes. Thus the psy-
chologist and the physiologist marched side by side. But beyond
this point profound differences arose between them. The psy-
chologist regards conditioning as the principle of learning; he

considers that this principle is not subject to any further de-
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@ i.e., does not require further investigation, and

composition
he endeavours, therefore, to base everything on it, to represent
all the separate sides of learning as one and the same process.
For this purpose he takes a physiological fact and in a definite
way attaches to it certain significance in interpreting particular
facts relating to the process of learning, without seeking actual-

confirmation®

of this significance. Hence, the physiologist
tends, willy-nilly, to think that the psychologist, who only re-
cently departed from the philosopher, has not yet fully re-
nounced® his inclination for the philosophical method of deduc-
tion®, for pure logical activity which does not verify every step
of thought by agreement with reality. The way of the physiolo-
gist is the reverse of this. At every moment of his investigation
he endeavours to analyse the phenomena separately and con-
cretely, to determine as much as possible the conditions for their
existence, without relying on mere deductions or mere hypothe-
ses® . This I shall try to prove on the basis of certain points in
which the author opposes me.

@ , condi-

Although conditioning, association by simultaneity
tioned reflexes serve as the factual point of departure in our re-
search, they are, nevertheless, subjected to further analysis by
us. We have before us the following important question: what
elementary properties of the brain mass underlie this fact? This
question has not yet been finally solved by us, but certain data
for its solution are afforded by the following experiments. With
our experimental animal ( the dog ) it was observed that when

4
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the external agent, which we wish to use as a conditioned stim-
ulus, is applied after the beginning of the unconditioned stimu-
lus, we get a conditioned reflex(according to the latest and most
precise experiments carried out by Dr. N. V. Vinogradov), but
it is insignificant and temporary, and invariably disappears if the
same procedure is prolonged. A stable and durable conditioned
reflex, as we have long known, can be obtained only when the
external agent constantly precedes the unconditioned stimulus.
Thus the first procedure has a double effect: at first it con-
tributes temporarily to the formation of the conditioned reflex,
and then abolishes it. This latter effect of the unconditioned
stimulus is clearly manifest in the following experiment. A con-
ditioned stimulus, well elaborated by means of the second, usual
procedure — if afterwards it is systematically applied following
the onset of the unconditioned stimulus, or is covered by it, in
our laboratory terminology — gradually loses its positive action
(especially when it belongs to the category of weak, conditioned
stimuli) and finally is even transformed into an inhibitory stim-
ulus. Obviously in this case the mechanism of negative induc-
tion®(aooording to our old terminology, the mechanism of exter-
nal inhibition) gradually prevails®, i.e., the corresponding cell
of the conditioned stimulus is inhibited, reaches a state of inhi-
bition under the influence of repeated concentration on the part
of the unconditioned stimulus — and the conditioned stimulus
thus meets in its cell a constant state of inhibition. And it is this
which makes the conditioned agent inhibitory, i. e . , when ap-
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plied alone it now evokes in its cortical® cell not an excitatory
but an inhibitory process. Consequently, during the usual proce-
dure of elaboration® of a stable conditioned reflex, the passage
of a wave of excitation from the corresponding cortical cell to
the centre of concentration of the unconditioned stimulus repre-
sents precisely the principal condition for the fixation of the
path from one point to another, for a more or less constant u-
nion of the two nervous centres.

Let us pass now to other particularities of the conditioned ac-

\4 interpre-

tivity where the author proposes his own uniform
tation of the phenomena instead of our diversified® analysis of
concrete facts. The delayed, retarded conditioned effect, accord-
ing to our experiments, is based on special inhibition of early
phases of the conditioned stimulus, which do not coincide close-
ly with the time of the appearance of the unconditioned stimu-
lus. The author alleges for some reason that we attribute this to
“mysterious latencies”in the nervous system, and gives his own
interpretation of the facts. He admits that when, for example,
the sound of a bell plays the role of a conditioned stimulus, the
animal responds with a reaction of strenuous® listening, with a
complex motor act, and the centripetal(!B impulses of this act
are, strictly speaking, the real stimulators of the conditioned ef-
fect, in our case of the conditioned alimentary reflex — the sali-
vary secretion.

According to the author, “when the salivary glands begin to
secrete, the accompanying stimuli are not furnished by the bell,

8
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but by these responses to the bell. The direct respuuse to the
bell is probably over in a small fraction of a second.” And fur-
ther he states: “The apparent separation in time of a condition-
ing stimulus and its response is then quite possibly an illusion.”
The author even says that “Pavlov tends to forget in his expla-
nation of the delay” the existence of the above-mentioned cen-
tripetal impulses from the motor apparatus®. On page 312 of
my“Lectures on the Work of the Cerebral Hemispheres” one
can see that not only do I take into account the centripetal im-
pulses for the skeletal musculature?, but I regard it as being

more than probable that they exist even for all the tissues®

y tO
say nothing of the separate organs. In my view, the entire or-
ganism with all of its components are able to report about them-
selves to the cerebral hemispheres. ® Consequently, this is not
the matter of an omission on my part; the matter is that actual-
ly we have not the slightest grounds for interpreting the fact in
the way the author does.

First of all, if we agree with him that it is not the bell, but
the centripetal impulses from the motor act of strenuous listen-
ing that is the actual stimulus for the conditioned effect, then
why does the effect not manifest itself at once, but is retarded
(in the case of a delayed reflex) and, besides, in accordance with
the length of the interval between the beginning of the stimulus

and the beginning of the unconditioned reflex? For, when the
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