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Control over the vocal responses of three dogs was established using operant-conditioning pro-
cedures. Several points of interest were observed in the data. First, fixed-ratio schedules of re-
inforcement generated a vocal response topography which was similar in detail to that of a
"motor" bar-nosing response. Second, vocal responding was brought under the control of ex-
ternal visual stimuli as a result of differential reinforcement. Third, good stimulus control was
maintained on a multiple schedule containing a vocal-response component and a bar-response
component. Fourth, the stimulus control on the multiple schedule transferred with minimal
disruption to a chain schedule requiring a sequence of 10 bar responses followed by 10 vocal
responses. Fifth, because vocal and bar responses are not mutually exclusive, concurrent re-
sponding tended to develop on the chain schedule.
These results were discussed with reference to the advisability of applying the terms operant

and respondent to unconditioned behavior, and, particularly, to unconditioned verbal behavior.

Recently, many investigators (Krasner,
1958; Salzinger, 1959) have studied verbal
behavior in the human being, using the
operant-conditioning paradigm. This model is
based almost exclusively upon work with ani-
mal nonverbal (or nonvocal) responses like the
bar press in rats (e.g., Skinner, 1938) and the
key peck in pigeons (e.g., Ferster & Skinner,
1957). Moreover, it ignores a possible major
difference between verbal and nonverbal be-
havior: Verbal (vocal) behavior does not
usually have an obvious effect upon the inani-
mate environment, whereas nonverbal behav-
ior generally does. This raises the question of
whether verbal and nonverbal operant con-
ditioning can be assumed to take the same
course, i.e., be controlled by the same vari-
ables and in the same way.

Skinner (1957) and Thompson (1958) imply
that animal vocalizations like barking are
emotional in character, i.e., respondents, and
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so are not sensitive to operant-conditioning
procedures. Ginsburg (1960) and Lane (1960,
1961), on the other hand, showed that operant-
conditioning procedures can be applied to
the vocalizations of the shell parakeet
(Budgerigar) and Bantam chicken, respec-
tively. Also, Konorski (1948) mentioned, with-
out giving details of his procedure, that a
dog was trained to bark.
More recently, Lawicka (1957) described

the operant conditioning of barking in three
dogs using discriminative stimuli of very
short duration (1%2 to 5 sec) and the latency
of the first response as the dependent variable.

In this study, we attempted to subject the
barking response to operant-conditioning
procedures, and to compare its discriminative
control with that of a nonvocal response.
Specifically, the procedures entailed increasing
its rate of occurrence by fixed-ratio reinforce-
ment schedules; bringing the response under
the control of discriminative stimuli; and,
finally, using it in a chaining procedure.

METHOD

Subjects
The subjects were three male dogs. One

was a 3-year-old, wirehaired fox terrier
(WHT), and the other two were I1 2-year-old,
purebred beagles (Beagle 1 and Beagle 2).
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Before this experiment, Subject WHT had
had an experimental history of nosing a bar
for food on various schedules of reinforce-
ment. Beagles 1 and 2 had been used in an
experiment on the effects of social isolation
on puppies. This experiment terminated
approximately 1 year before they were used
here.

Apparatus
The experimental chamber consisted of a

sound-deadened enclosure placed in a larger
room which was isolated from the sounds of
the rest of the laboratory and from the ken-
nels. The enclosure contained a ventilating
fan, a light fixture with a 100-watt bulb, a
water pail, a microphone, and a food dish
which was connected to an automatic feeder.
In later portions of the experiment, a nose
manipulandum (Waller, 1960) was attached to
the same wall of the enclosure as the micro-
phone and the food pan.

Except for an initial period when E moni-
tored vocal responses and reinforced by a hand
switch, all recording and programming was
done automatically from an adjacent room.
Vocal responses were picked up by a micro-
phone, the output of which was led through
a tape-recording monitor and through an
amplifying circuit to operate a sensitive relay.
The contacts of the sensitive relay were then
used to operate the recording and control
apparatus.

Procedure
Subjects were reduced to approximately

80% of their free-feeding weights by the com-
plete withdrawal of food. After several days of
deprivation, two of the subjects (Beagle 1 and
Beagle 2), which were naive about the present
experimental conditions, were confined in an
enclosure for alternate 24-hr periods. After
several (four to six) such exposures to the
enclosure, these Ss were sufficiently habituated
to the situation and were readily feeder-
trained. (The habituation and feeder training
were unnecessary for Subject WHT, because
he had had an extensive history of nosing a
bar for food in a similar situation.) Response-
differentiation training was then instituted: E
monitored the vocal responses and reinforced
discrete barks by hand. Because Beagle 1 and
Beagle 2 tended to vocalize spontaneously in
the situation, response differentiation pro-

ceeded smoothly, each bark being reinforced
by a 2-to 3-g pellet of Big Red Dog Chow.
Barks were extremely improbable behavioral
events for WHT, however; and a special pro-
cedure was therefore used to increase the
probability of this subject's barking. The E
sat beside the enclosure and emitted bark-like
sounds. Resultant barks by WHT were
immediately reinforced, initially on a CRF
schedule and later on small fixed-ratio sched-
ules (FR 2, 3, and 4). After several sessions on
this procedure, WHT responded readily in
the absence of E's bark-like sounds.
At this point, all Ss were placed on a sched-

ule of continuous reinforcement which was
programmed through the voice-key arrange-
ment described above. Subsequent changes in
the schedules of reinforcement and the stimu-
lus conditions within the enclosure will be
described at the appropriate places in Results.

RESULTS
Figure 1 shows cumulative records of the

vocal responding of all Ss on fixed-ratio sched-
ules of reinforcement. Portions of records for

Al ,.

Fig. 1. Cumulative records of all Ss on fixed-ratio
schedules of reinforcement. For explanation see text.

Beagle 1 are labeled A1 (FR 3), A2 (FR 11),
A3 (FR 11-FR 22 alternating), and A4 (FR 33).
These records represent final stable perfor-
mances at the parameter values indicated. The
apparent increases in rate (slope) is primarily
a function of the lower density of reinforce-
ments, i.e., less time spent eating, as the ratio
increases. Record B in Fig. 1 shows the final
performance of WHT on FR 33, and Record
C shows the final performance of Beagle 2 on
FR 33. It is interesting to note that Beagle
1 and Subject WHT held a ratio of this magni-
tude with minimal strain. Beagle 2 showed
considerably more strain on FR 33 than on
smaller values of the ratio (records not shown).
Reinforcements are not marked on this figure,
but are seen as lines with zero slope.
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Fig. 2. Cumulative records of the final performance of

text.

Figure 2 shows the complete cumulative
records of the final performances (after ap-

proximately 20 sessions) of all Ss following
discrimination training. Two stimulus con-

ditions were correlated with nonreinforce-
ment: no light and blinker or flashing light
produced by a 100-watt bulb flashing at 1 cps.

Continuous illumination by a 100-watt bulb
was correlated with reinforcement of vocal
responding. The arrows in Fig. 2 indicate a

change in stimulus conditions. The records
show that vocal responding is readily con-

trolled by discriminative stimuli which have
been correlated with differential histories of
reinforcement. After a change to the SD con-

dition, all Ss tended to have an initial delay
before the first response was emitted.
At this point in the experiment, an attempt

was made to establish a multiple-response
repertoire in the Ss and to bring each response
under the control of a different discriminative
stimulus. This resulted in a multiple sched-
ule of reinforcement in which vocal responses

all Ss after discrimination training. For explanation see

were reinforced on an FR 33 schedule during
the "Light On" stimulus condition; bar-nosing
responses were reinforced on an FR 33 sched-
ule during the "No light" stimulus condition;
and both responses were on an extinction
schedule during the blinking-light stimulus
condition.

Because WHT had had a prior history of
bar responding, no shaping was required to
establish the bar-nosing response for this
subject. Following a brief period on a CRF
schedule for bar nosing, WHT was placed on

the final multiple schedule without going
through lower FR schedules, i.e., mult FR
33vocal S& vocal and bar FR 33bar. Beagle I was
shaped spontaneously by being left in the
SDbar condition overnight for several days
with the schedule value CRF. When respond-
ing began, the schedule was gradually changed
to FR 33, the final value. An attempt was

made to shape Beagle 2 spontaneously, but
without success. Because the box was dark, a

shaping procedure of successive approxima-
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Fig. 3. Cumulative records of the final performance on mult FR 33vocal SAvocaj and bar FR 33bar-

tions was impossible, and Beagle 2 was
dropped from the experiment.

Figure 3 shows the final performance of
WHT and Beagle 1 on mult FR 33vocai
SAvocal and bar FR 33bar- Vocal responses are re-
corded as in the previous figures. Bar-nosing
responses are recorded by the separate event
marker (bottom line). A diagonal mark on the
vocal-response line indicates each reinforce-
ment, whether it was obtained by vocal or

bar responding.
Figure 3 shows that WHT tends to make

bar responses under all stimulus conditions.
At the first arrow, for example, WHT makes
quite a few bar responses in the SD for vocal
responding before making the first vocal re-
sponse, and continues to make a few bar re-
sponses throughout the vocal component.
Sporadic bar responding also occurs in the
SA component, but not vocal responding.
Apparently, the subject's extensive history of
bar responding before this experiment had
not been completely extinguished. However,
the record indicates that remarkably good
stimulus control was obtained, particularly
for the vocal response.
The record for Beagle 1 supports the notion

that excellent multiple-stimulus control can

be obtained on a two-response multiple sched-

ule. The lower incidence of bar responses
during the PA and the SD for vocal responding
tends to support our explanation for WHT's
inappropriate bar responses. For both WHT
and Beagle 1, the control by discriminative
stimuli is consistently at least as adequate for
the vocal response as for the bar response.
Following the session shown in Fig. 3, the

schedule of reinforcement was changed from
mult FR 33ocal SAROCaj and bar FR 33bar to chain
FR Obar FR 1Ovocal. The discriminative stimuli
which were appropriate in the multiple sched-
ule were still appropriate in the chain
schedule; i.e., 10 bar responses in the "No
Light" condition switched the stimulus to the
"Light On" condition, in which 10 vocal re-
sponses were required for reinforcement.
Because the responses were not physically
incompatible, S could be reinforced by any
combination of vocal and bar responses meet-
ing the chain criterion. For example, S could
emit both vocal and bar responses simultane-
ously, in which case 20 vocal and 20 bar re-

sponses would be made before reinforcement.
Other possible combinations would result in
a disproportional number of either the vocal
or bar responses.

Figure 4 (top record) shows the initial effect
of the change from the multiple to the chain

S'%linker SD No Light

40 Min ond

D
S No Ught S4 Blinker
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Fig. 4. Cumulative records for two Ss showing the change from a multiple to a chain schedule of reinforcement
(top and middle sections) and final performance on the chain schedule (bottom section).

schedule for WHT and Beagle 1. Subject
WHT showed an initial persistence of bar re-
sponding after the change into the vocal-
response stimulus condition. The result was
the output of approximately 100 bar responses
(a) before the change to vocal responding. This
large output of bar responses continued for
several reinforcements (b,c), though at lower
values, and to some extent was evident
throughout (d,e,f) the session. Extended runs
of vocal responses in the SD for bar responding
also occurred, as at g,h, and j. This degree of
loss of stimulus control might be expected
after a schedule change.

Figure 4 (middle record) shows Beagle l's
record of the transition from the multiple to
the chain schedule. It differs in one detail from
the record for WHT. There were few instances
when Beagle 1 failed to switch from bar re-
sponding to vocal responding when the SD
changed. However, there were instances when
S emitted vocal responses during the SD for
bar responses, as at a, b, c, and d. It is interest-
ing to note that vocal responses began to
appear in the bar SD only after a number of
reinforcements, indicating that the good dis-
criminative control over the behaviors in the
multiple schedule performance (Fig. 3) trans-
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fered to the new schedule. The disruption
seen later was probably a result of the differ-
ential reinforcement of bar versus vocal re-

sponding on the chain schedules, i.e., the fact
that only vocal responses were immediately
reinforced.

Figure 4 (bottom record) shows a later per-

formance by both Ss on the chain schedule.
This figure shows that for WHT the stimulus
contingencies of the chain schedule now had
much better control over the behavior. Only
rarely were there large numbers of bar re-

sponses in the SD for vocal responses (a, b);
and in no instance was there a conspicuous
example of vocal responding in the SD for
bar responses. The number of bar and vocal
responses are given on the figure, and these
may be compared with the minimum 670 re-

sponses necessary to obtain the 67 reinforce-
ments received.
The bottom record of Fig. 4, showing the

performance of Beagle 1, has some particularly
interesting features. Early in the session,
Beagle 1 tended to respond vocally and to nose

the bar almost simultaneously. Consequently,
the number of vocal responses was excessively
high. The tendency dropped out as the session
progressed. Of particular interest is the fact
that the bar responding stopped when the SD
for vocalizing was presented. The minimum
number of responses for 70 reinforcements is
700. The number of responses actually made
was 988 vocal and 701 bar responses (the first
reinforcement followed about 3 responses).
Considering the data of WHT, the interpreta-
tion that bar responding is more readily con-

trolled by discriminative stimuli than are

vocal responses is unreasonable. More likely,
the result is a function of these uniquely com-

patible responses interacting with a chain
schedule which could well produce just this
sort of "superstitious" response topography
(the almost simultaneous barking and bar
pressing).

DISCUSSION
The data of this study, as well as the cited

studies suggest that the vocal responses of
subhuman organisms may be treated as

operant behavior. Vocal responses of some

avian and mammalian species have been
shown to have functional relations to various
behavioral variables which are similar in

detail to the relations obtained with topog-
raphically different responses. Although the
gamut of behavioral variables has not yet
been investigated using subhuman vocal re-
sponding, ample evidence exists to deny the
hypothesis that the vocal behavior of organ-
isms is necessarily "emotional" in character,
and that it is necessarily elicted, not emitted.
This does not mean that vocal responses can-
not be elicited, or that having been elicited,
they cannot be controlled by the use of clas-
sical conditioning procedures. In fact, there
is some indication that the initial vocal re-
sponding of the dogs in this experiment was
elicited (particularly for WHT).
One major exception in the studies of

operant conditioning of vocal responses is the
study by Mower et al. (1948). Using an avoid-
ance-conditioning paradigm with the rat,
these investigators successfully increased the
frequency of occurrence of a simple running
response; but they were unable to do so with a
vocal response.

Successful respondent conditioning of vo-
calization in the rat was achieved by Cowles,
J.T., and Pennington, L.A. (1943), among
others. Mowrer et al. explained the failure of
operant conditioning in terms of natural
selection. Their suggestion was, essentially,
that vocalization in the presence of a condi-
tioned aversive stimulus has little survival
value. The hidden animal which vocalizes in
the presence of a predator is obviously not
making a response having survival value, but,
on the contrary, is exposing itself to danger.
Furthermore, these authors claim that arbo-
real and flying animals have greater freedom
in vocalizing because they can more readily
escape the dangers which beset terrestrial
animals. Finally, in domesticated animals
(like the dogs in this study), vocalization is
not selected against because no predators
would act upon this behavior to make it
dangerous. If this reasoning is correct, it would
be expected to apply only to avoidance be-
havior. In other words, on the basis of the
successful experiments in the operant condi-
tioning of vocalization, operant conditioning
with positive reinforcement as well as escape
conditioning of the vocal response would be
expected to be successful in the rat. Neverthe-
less, these experiments still remain to be done.
The fact that at least some animal vocali-

zations appear tractable to both respondent
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and operant-conditioning procedures again
raises the question of the differences (if any)
between the types of responses that are modi-
fied by these two clearly different conditioning
paradigms (Skinner, 1935, 1937, 1938). If it
is assumed that the subjects' initial vocaliza-
tions in this study were elicited (by the "bark"
of the experimenter for WHT and by confine-
ment in the experimental enclosure for the
beagles), this experiment is similar to the one
presented by Konorski and Miller (1937). Also,
Skinner's (1937) reply agrees, at least in part,
with our argument, namely, that the vocali-
zation data are examples of operant con-
ditioning. In view of the preponderance of
data indicating that lower-organism vocaliza-
tions have the properties of operants, inde-
pendently of whether the responses are
initially elicited or emitted, Skinner's (1937)
distinction between operants and respondents
appears somewhat arbitrary.3
The statement requiring revision is: "the

operant-respondent distinction is the more
general since it extends to unconditioned be-
havior as well" (Skinner, 1937, p. 274). This
statement explicitly contends that the two
types of behavior are specifiable without ref-
erence to any conditioning procedure. It
also implies that elicited behavior can be con-
ditioned only by respondent conditioning
procedures, and that emitted behavior can
be conditioned only by operant-conditioning
procedures. Skinner applies this reasoning
directly to animal vocalization in his discus-
sion when he says: "It is unlikely, moreover,
that verbal behavior in the present sense arose
from instinctive cries. Well-defined emotional
and other innate responses comprise reflex
systems which are difficult, if not impossible,
to modify by operant reinforcement" (Skinner,
1957, p. 463).
On the other hand, the data of this experi-

ment support the notion that the range of
applicablity of operant-conditioning pro-
cedures is larger than that originally suspected
by Skinner.
The terms operant and respondent prob-

ably should be restricted to conditioned

rather than unconditioned behavior, since the
a priori classification of behavior into types
lacks experimental validity and contributes
little to behavioral analysis. Likewise, the
vocal behavior of animals probably should
not be classified as exclusively respondent.
The fact that vocal behavior of animals can
be modified by means of operant reinforce-
ment makes it appear as likely that it con-
stitutes an evolutionary precursor of verbal
behavior in the human being.
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3Skinner's alternative explanation (1953) that an op-
erant response may arise which imitates a respondent
or partially overlaps with it seems unreasonable in view
of the lack of data on the exact topographical differ-
ences between the operants and respondents in question
and also between one operant and another.


