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Sample (A) and test figures (B

Fig. 1.
and C). Lower-case letters identify end
points and points of intersection. Nu.mbers
identify lines and were used only in the

modified instructions condition—that is,

group M.

Our guess that Hart’s original pro-
cedure biased the subject against the
reporting of line disappearances was
clearly supported. For both test figures
(whether the lines were labeled with
numbers or letters), the modified in-
structions almost doubled the propor-
tion of lines reported: the differences
were significant (p < .01) for the com-
parison of group M both with group
R and with Hart’s original data.

The findings concerning point disap-
pearances are not so easily interpreted,
however. We were unable to reproduce
Hart’s data indicating a preponderance
of fixation-point disappearances, even
in group R, where every effort was
made to duplicate his procedure. Group
R and group M differed significantly
(p < .01) from the original Hart data
in the mean proportions for both fixa-
tion points and nonfixation points, and
the order of these statistically reliable
differences was comparable, once again,
for both test figures. Instead of the pre-
ponderance of fixation-point disappear-
ances found by Hart, our data suggest
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Fig. 2. The upper graph shows the mean
proportions of disappearances reported by
subjects viewing test figure B. The lower
graph shows the same comparisons for test
figure C. Decimal points have been
omitted. For Hart’s original data, see (4).
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a relatively greater proportion of dis-
appearances of nonfixation points. In
group M, for instance, the mean pro-
portion of fixation-point disappearances
was only 0.19 for figure B and 0.16
for figure C.

The same pattern of results was ob-
tained when the reported dimmings
(rather than disappearances) were ana-
lyzed. In no category were the mean
proportions for dimmings significantly
different from those for disappearances.

Hart specifically noted that none of
his subjects reported the disappearance
of point d, one which was never fix-
ated. In the present study, however, 7
of 12 subjects in group R and 15 of
the 24 subjects in group M reported at
least one disappearance of that point.

Even though our data for group M -

do not reveal a preponderance of fix-
ation-point disappearances, a fixation-
point effect is evident when only the
disappearances of points a, b, and ¢ are
considered. When the proportion of
fixation-point disappearances was cal-
culated for each subject, only these
three points being considered, the mean
proportions were 0.54 for figure B and
0.60 for C. Both proportions are sig-
nificantly greater (p < .01) than 0.33,
the expected proportion under the as-
sumption that the fixation point does
not affect disappearances.

Our data also differed from Hart’s in
the frequency of reported disappear-
ances. Considering only the total num-
ber of disappearances reported by each
subject, the means for our replication
were 17 for figure B and 20 for C,
whereas the respective values calculated
on Hart’s original data were 35 and
30. Only if the reports of dimmings are
pooled with those of disappearances do
the values for group R compare to
those of Hart. However, Hart’s pre-
ponderance of fixation-point disap-
pearances can not be related in any
simple way to this difference in fre-
quency, since the comparable values
for our group M were 71 and 72, more
than twice the values Hart obtained.
Obviously, the modified instructions
not only increased the proportion of
lines reported, but also significantly
(p < .01) increased the overall rate
of reporting as well.

In general, our evidence supports
McKinney (5) and Clarke and Evans
(6) who suggested the possibility of
two kinds of fragmentation: point-of-
fixation disappearances related to recep-
tor distribution on the retina, and more
structured fragmentations having a
central neural basis. Fixation-point dis-

appearances are not the most likely to
be reported, however, unless the ex-
perimenter inadvertently induces a re-
sponse bias. Consequently, the frag-
mentation problem should continue to
have important implications for current
theories of perceptual organization.
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Discriminative Avoidance

Training of Rats

Hurwitz [Science 145, 1070 (1964)]
compares two methods for training rats
to avoid shock in a lever-pressing ap-
paratus. In both methods shock could
be avoided by pressing the lever dur-
ing the 7.5-sec interval between the
onset of a light signal (conditioned
stimulus) and the beginning of shock
(unconditioned stimulus). In the first
method failure to avoid resulted in a
train of 0.2-sec shocks spaced at inter-
vals averaging 13 sec. This shock was
described as inescapable because a re-
sponse made after the train of shocks
had begun did not terminate a shock
pulse if one happened to be on at the
time, although it did terminate the
series and turn off the light. In the sec-
ond method, failure to avoid resulted
in a continuous shock which had a
maximum duration of 10 sec. This
shock was described as escapable be-
cause a response during the shock
terminated it and the light simultane-
ously. Hurwitz presents convincing evi-
dence that the rats learned to avoid
the inescapable but not the escapable
shock. In attributing this result to the
difference in escape contingency, the
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author contradicts the findings of many
carly experiments in which responses
other than lever pressing were used.
Assuming that lever pressing is not
unique among instrumental responses,
we must conclude that the interpreta-
tion either of his data or of the earlier
experiments is erroneous.

I would choose the former alterna-
tive, because Hurwitz has probably
confounded two important variables
with the response contingency factor.
The first of these is intertrial interval-—
the time between successive presenta-
tions of the conditioned stimulus. In
his inescapable shock procedure the in-
tertrial interval has no upper limit,
whereas for the escapable shock proce-
dure it has an average maximum of
30.5 sec. It is likely that animals trained
with the inescapable shock receive
many shocks per trial during the early
training sessions. If as few as three
shocks are delivered, the intertrial in-
terval is sufficiently longer than the
maximum interval in the escapable-
shock situation that learning, as mea-
sured by relative frequency of avoid-
ance, will be facilitated.

Also confounded with the response
contingency is the average shock dura-
tion per trial. My experience is that,
when escapable shock is used, rats re-
duce shock duration to a minimum de-
termined by their reflex reaction time.
Typically, they hover over the lever,
usually touching it with the forepaws,
throughout the intertrial interval and
certainly during the interval between
conditioned and unconditioned stimuli.
At shock onset a whole-body contrac-
tion occurs with very short latency;
this, of course, depresses the lever and
terminates shock. We in this laboratory
also failed to obtain avoidance learn-
ing with escapable shock, until we in-
creased shock duration to an imposed
minimum of 0.25 to 0.50 sec. Shock ter-
mination was still contingent on the re-
sponse, but an immediate bar press re-
sulted in a brief delay of shock ter-
mination, whereas a response Wwith
latency greater than the minimum re-
sulted in immediate shock termination.
Within the first few hours of training
under these conditions all animals
learned well to avoid shock.

In the Hurwitz experiment, there-
fore, it is highly probable that average
shock duration and average intertrial
interval are both greater with inescap-
able than with escapable shock. The
effect of this difference in each variable
is to increase rate of avoidance learn-
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ing in the inescapable shock group.
Hurwitz’s conclusion that response con-
tingency is the controlling factor is un-
warranted unless he can show that the
two procedures did not differ in in-
tertrial interval and shock duration.

F. ROBERT BRUSH
Regional Primate Research Center,
University of Wisconsin, Madison

7 October 1964

There is no evidence from my data
that rats trained under an inescapable
procedure received more shock than
those trained by the traditional escape-
avoidance method. Brush, however,
cites evidence that it is the increased
shock duration which facilitates avoid-
ance learning. His procedure of impos-
ing a fixed minimum of 0.25- to 0.50-
sec shock may have increased average
shock duration somewhat, but at the
same time it set up a schedule equiva-
lent to mine, where shock was ines-
capable. Thus Brush’s experiment adds
further support to my response-contin-
gency interpretation. Recent work by
D’Amato, Keller, and Biderman (per-
sonal communication) suggests that in-
creasing the duration of inescapable
shock by small amounts may hinder
rather than facilitate discriminative
avoidance learning.

Since the object of the procedure is
to establish the signal as a discrimina-
tive stimulus for lever pressing, my as-
sumption is that a brief shock which
is sufficient to elicit lever pressing
would be more effective than one of
longer duration. It would ensure that
lever pressing elicited by shock would
take place in the presence of the signal
only and terminate it. A longer ines-
capable shock, again eliciting lever
pressing, may retard avoidance learn-
ing, because now lever pressing is oc-
casionally punished.

Brush’s argument that the inescap-
able shock condition results in longer
intertrial intervals which tend to facili-
tate avoidance learning would be true
only where the intertrial interval is de-
fined as the period from signal onset
to signal onset, as in classical condi-
tioning experiments. However, if the
term is used to refer to the interval
between termination of a signal (wheth-
er response-produced or terminated by
the experimenter) and its subsequent
presentation, as it is sometimes used
in instrumental learning experiments,
the two groups were treated equally;
in both situations this interval averaged
13 sec. In any case, the range of dif-

ference, given the first definition, would
not be sufficient to account for such
dramatic differences in performance.
At most it would result in different
rates of avoidance learning, not in dif-
ferent asymptotes of the learning curve.

If a rat is placed in a shuttle box
and exposed to a discriminative-avoid-
ance procedure, it will readily learn to
avoid the onset of the noxious stimulus.
But when the rat is placed in a lever-
pressing apparatus under the same ex-
perimental contingencies as seem to
prevail in the shuttle box, it will rarely
avoid but only escape. These facts are
not in dispute, but the problem of
reconciling differences remains. Inter-
trial interval and shock duration are
weak candidates, and response contin-
gency, as hinted at in my procedural
note, is not an exhaustive explanation
either. The explanation would seem to
lie in the fact that lever pressing
(together with some other response
classes) differs in that the response has
a temporal dimension, whereas cross-
ing from one grid to the other is de-
fined in terms of a change in location
and for practical purposes has no
temporal properties. The rat in the
lever-pressing apparatus during the es-
cape-avoidance training procedure soon
learns both to press the lever and to
hold it. If the lever is held for too
long, so that it coincides with the onset
of the signal and the subsequent pres-
entation of the shock, as often hap-
pens, lever holding is punished. The
animal now learns not to handle the
lever when the signal is on, but to
confine its lever-pressing responses to
shock onset where a press is rein-
forced by shock termination: only es-
cape learning takes place. These sug-
gested response-contingency  factors
have the advantage of being testable.

A careful analysis of the rat’s re-
actions during the early trials under a
discriminative escape-avoidance proce-
dure, particularly its lever-holding be-
havior and the rate at which it learns
to perform escape responses, may yield
fruitful results. Alternatively, there are
a number of ways of programming the
signal-shock and the response contin-
gencies so as to produce increased es-
cape or avoidance responding in both
the lever-pressing and the shuttle-box
apparatus. This would throw light on
the feasibility of the explanation some-
what sketchily offered here.

H. M. B. HURwWITZ
Birkbeck College, London
23 November 1964
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