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A total of 320 rats were employed in experiments 
analyzing the phenomenon of disinhibition of an operant bar­
pressing response. The parameters explored were type of 
"inhibitory operation" preceding the test for disinhibition, 
and modality, duration , directionality, intensity, and prior 
exposure to the disinhibiting stimulus . The disinhibition 
phenomenon was highly general, occurring under almost all test 
conditions. The phenomenon, however, could be produced during 
extinction only i·Jhen probability of response was at a "critical" 
low, but greater than zero, level . When animals with the same 
11 critical 11 response probability were tested during acquisition, 
before bar- pressing had reached a higher level of probability, 
disinhibition never occurred. Theories attempting to account 
for both the inhibiting and disinhibiting effects of extraneous 
stimuli were examined. 
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CHAPTER ONE 

JJfTRODUCTION 

The problem with which this dissertation is concerned stems 

directly from some earlier experimental work (Brimer and Kamin, 1963) . 

The relevant portion of the earlier work can be summarized very briefly. 

First, rats were trained to press a bar for a food reward. The training 

procedure resulted in a stable rate of bar- pressing behavior. Then, 

11 free 11 , un- signalled electric shock was administered to the animals, 

programmed independently of their bar-pressing behavior . The result of 

this experience was to radically reduce the baseline response rate. 

Finally, a white noise stimulus of three minutes duration was presented to 

the rat; in the presence of this extraneous stimulus there was a marked 

increase in the rate of bar pressing. This occurred with virtually all 

subjects tested . 

This temporary re-appearance of an inhibited response in the 

presence of an extraneous stimulus seemed reminiscent of the phenomenon 

of "disinhibition", first described by Pavlov (1927 ~ Though Pavlov 

studied classically conditioned responses, and our own procedure was that 

of operant conditioning, the descriptive similarity of the effect we 

note4 to that of Pavlovian disinhibition was striking . However, inhibi-

tion of responding by the use of electric shock was not one of the 

~nhibitory procedures used by Pavlov to demonstrate disinhibition . The 
)/' . 

', inhibitory procedures employed by Pavlov all involved selective non-

reinforcement of a conditioned stimulus . Further, Pavlov had demonstrated 



2 

t hat within classical conditioning disinhibition could be produced with 

extraneous stimuli in many sensory modalities. Our effect might well be 

specific to the use of noise and/or electric shock . Thus, one aim of the 

present research was to establish the generality of the effect which we 

had observed, thereby further justifying its identification with Pavlovian 

disinhibition. 

While Pavlov frequently demonstrated the occurrence of disinhibition, 

he did not do any rigorous experimental work on the parameters which control 

the effect. The concept of disinhibition was instead speedily incorporated 

into the circular framework of Pavlovian "neurophysiological" theory, and 

was used to explain other phenomena before it itself was sufficiently under­

stood. This lack of parametric study is not specific to Russian research 

on disinhibition. While several North American investigators have published 

reports demonstrating the effect - or analogues to it, - none has reported 

a detailed parametric study. 

There is thus surprisingly little infor mation on the variables 

which control disinhibition. This is doubtless in large measure due to 

the commitment of research workers in this area to the Pavlovian theoreti­

cal approach to the problem. The present research was conceived as a 

theoretically non- committed experimental attack on the problem of the effects 

of extraneous stimulation on operant behavior. We assumed that theoretical 

interpretations suggested by our o~m data would be relevant, as well, to 

the Pavlovian phenomenon. 

We report some experiments dealing with characteristics of the 

extraneous stimulus which produces disinhibition,and some experiments con­

cerned with the question of whether - as in the Pavlovian demonstration -
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the same extr aneous stimulus which disinhibits a suppressed response 

inhibits an "intact", full-strength response . These experiments, designed 

to fill gaps in existing knowledge, will be described in detail in sub­

sequent chapters . We shall first, however, have to trace the history of 

previous research on the disinhibition topic . 



CHAPTER 'TivO 

HISTORY OF RESEARCH ON DISINHIBITION 

Research by Pavlov on Disinhibition 

The phenomenon of disinhibition is inextricably connected with 

the classical work on conditioned reflexes carried out by Ivan P. Pavlov 

(1927) . Pavlov first observed the empirical fact, coined the name of 

"disinhibition", and in his published works referred to the phenomenon 

repeatedly. Disinhibition was one of the empirical cornerstones on which 

Pavlov erected his neurophysiological theory of behavior. Thus, it would 

be inconceivable to begin a discussion of the history of research on the 

problem of disinhibition at any point other than Pavlov . We shall start 

with an extensive description of Pavlov ' s work; and because the empirical 

phenomenon called "disinhibition" was from the outset enmeshed in the web 

of Pavlovian neurophysiological theory, it will be necessary to review some 

aspects of the theory at length. This peculiar theory, with its almost 

total disregard for the synaptic nature of the nervous system, has had 

little impact on Western psychology or neurophysiology. For better or 

for worse, however, it has left an indelible imprint on all subsequent 

disinhibition research. This will become clear when, following our 

review of Pavlovian work, we turn to North American research on disin­

hibition. 

4 



The phenomenon of disinhibition is exemplified by Pavlov 

(1927, pp . 65-67) in the following experiment. A hungry dog is first 

presented with meat powder at a distance, and is then allowed to eat. 

Repeated experiences of this sequence of events result in the mere pre­

sentation of the meat powder reliably eliciting a salivary response. 1 

In Pavlovian conditioning terms the sight of the meat powder at a distance 

is the con itioned stimulus (CS) and the actual presence of the food in 

the mouth is the unconditioned stimulus (US ). Initially the CS is 

neutral2 in regard to any "food reaction", while the US reflexively 

elicits a comple of responses such as chewin , swallowing, salivating, 

etc., which collectively are designated the unconditioned response or UR. 

When, as a consequence of repeated CS - US pair ings, salivation (a reac-

tion similar to the UR ) comes to be elicited by the CS, a conditioned 

response (CR) is said to have been acquired . Now, after the acquisition 

of the conditioned response, when the CS is repeatedly presented without 

the US (i . e . , the CS is not reinforced), the CR progressively diminishes 

until it no longer occurs . This process, referr ed to as experimental 

extinction, depended, according to Pavlov, on the accumulation of "internal 

inhibition". The CR has not literally been destroyed, but is being 

1 . That this is an acquired reaction was demonstrated by the fact 
that dogs raised on a liquid diet do not salivate to solid food presented 
at a distance (Pavlov, 1928, pp. 266- 267) . 

2. Employing meat powder presented at a distance as the CS does 
not do full ju tice to the neutrality of most of the CS stimuli (bells, 
metronones, lights , etc .) that Pavlov employed. The only reason that 
this particular example was chosen is that it is one of the fe~ experi­
mental demonstrations of disinhibition that is reported by Pavlov is 
some detail. 
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actively inhibited. 1 This sets the stage for demonstrating disinhibition. 

For, if the CS is now presented accompanied by an 11 extra stimulus", the 

salivary CR again manifests itself. The e::-..'tra stimulus is the disinhibi-

tor - the reappearance of the CR is the enpirical phenomenon of disin-

ibition attributed b Pavlov to hypothetical cortical processes soon to 

be described. The actual e:~perimental results given by Pavlov (1927, p. 65 ) 

appear jn the accompanying Table . 

Stimulus applied Amount of Saliva in 
Time during drops during one 

one minute minute 

1.53 p.m. } Meat po>vder presented 
[ 

18 
1.58 II at a distance . 6 
2.3 " 0 
2.8 " Same + tactile 

stimulation of s.dn. 4 
2. 13 " Same + knocks under 

the table . 3 
2.18 " Heat ponder at a 

distance . 0 
2. 20 " Prof. Pavlov enters the 

room containing the dog , 
talks, and stays for 
two minutes. 

2. 23 II Meat pouder at a 
distance . 7 

2. 28 II Same. 0 

In this example, three dis inhibitors rere employed: tactile stimulation of 

the skin, knocks under the table, and the presence of Professor Pavlov in 

the experimental room. (These somewhat "rough- and-ready" relatively 

1. Pavlov supports the idea of an active process of inhibition by 
the following three facts. First, a CS which has been extinguished is cap­
able of suppressing an OR (with which it has not previously been associated ) 
if it is presented together ·nth the CS for the non- extinguished CR. Second, 
there is "spontaneous recovery" of an extinguished CR, simply nth the passage 
of time . Third, nd l i kely most important, is t he very demonstration of disin­
hibition, •·rhere an extinguished CR can be temporarily restored through the 
action of an extraneous stimUlus. 
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uncontrolled stimuli are not uncharacteristic of early Pavlovian work.) 

It should be noted that all three stimuli had been repeatedly shown in 

previous experiments not to produce any secretory effect, in and of them-

selves. They seem instead to have the property of temporarily restoring 

an extinguished conditioned response. 

From this example 1-ve can note three things. First, different 

"extra stimuli" can act as disinhibitors, at least partially restoring an 

extinguished conditioned response. Second, the restorative effect is 

temporaiJr. There was no disinhibitory effect of table knocking four 

minutes after it occurred. But third, the extra stimulus need not still 

be present at the time of testing; disinhibition occurred after Pavlov ha 

left the experimental room. 

Perhaps the most intriguing fact about disinhibitory "extra stimuli", 

not illustrated in the present example, is this . Vfl1en external stimuli such 

as tapping or skin stimulation are presented in conjunction with the CS for 

an unextinguished, "intact" CR, they have an _2;nhibiting effect. That is, 

they decrease the magnitude of the CR. This apparent paradox - that the 

same stimulus which impedes an intact CR, facilitates an extinguished CR -

was resolved by Pavlov (1928) as follows: 

•.• if you, having to do with an inhibitory 
process in the nervous system, join to this inhibited 
stimulus some new extra agent, the inhibited stimulus 
now manifests its own effect . This fact may be under­
stood thus: the new extra agent inhibits the 
inhibition and as a result there is a freeing of 
the previously inhibited action i.e . , a positive 
effect. This is the phenomenon of inhibition 
of inhibition. (Pavlov, 1928, p. 109 ). 

Thus, the extra stimulus in some basic sense always "inhibits". Vfllen it 

"inhibits inhibition", we observe the phenomenon of disinhibition - the 

temporary restoration of an inhibited conditioned response due to the 
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presentation of an extraneous stimulus. According to Pavlov, disinhibition 

is not a rare, artificially-contrived laborator.r phenomenon "but a striking 

reality of which we are freshly convinced every day11 (Pavlov, 1928, p. 150). 

There seem to be two obvious questions to ask in regard to disin­

hibition; (1) what are the properties of stimuli which can act as disin-

hibitors, and (2) what t~~es of inhibited responses can be disinhibited? 

We shall explore what avlov had to say in regard to each of these tuo 

questions before turning to his neurophysiological model. 

The Disinhibiting Stimulus Pavlov as not entirely consistent in his 

descriptions of what stimuli functioned as disinhibitors. First he repeat-

edly points out that effective disinhibitors are 11 stimuli belonging to the 

group of mild external inhibitors" (Pavlov, 1927, p . 82 ). An "external 

inhibitor" as any stimulus which diminished the CR of a non- extinguished 

conditioned reflex . The designation "external" was used to denote the fact 

that the effect of the stimulus was assumed to be due to its inherent pro­

perties, rather than to any acquired or conditione properties . 1 

1 . In this regard Pavlov states that "the most striking difference 
between external and internal inhibition is that, whereas •••. external inhi­
bition is produced on the very first application of an extra stimulus, inter­
nal inhibition on the other hand always develops progr essively, quite often 
very slav ly, and in many cases with difficulty" . (Pavlov, 1927, p . 48 ). In 
this classification internal inhibition comes about through non-reinforcement 
of stimuli which at one time elicited the CR. External inhibition, on the 
other hand, is due to the elicitation of an "orienting reflex" that blocks 
the CR . Although this is the most typical use of the terms by Pavlov he did 
propose, at other times, somewhat different classifications . 

Originally the presence or absence of an external stimulus was the 
basis for calling inhibition external or internal . (see e . g . , Pavlov, 1928, 
p . 125). At that time "conditioned inhibition11 1-1as considered a case of 
external inhibition and only in the later system did it become an example 
of internal inhibition . 

Sleep was originally considered a third type of inhibition ( in 
addition to external and internal) but later it as designated a diffuse 
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At another time Pavlov stated that "Every unusual stimulus from the 

external world may be . . . a disinhibiting agent" (Pavlov, 1928, p. 149) . 

Elsewhere Pavlov mentions that disinhibition may be produced by "any addit-

ional agent of average strength which provokes the orienti ng reaction (looking, 

l i stening, etc . ) of the animal" (Pavlov, 1928, pp. 230- 231) .1 

rlith regard to the "mild" qualification for effective disinhibitors , 

Pavlov says "dis-inhibition is manifest only under certain conditions, ~·, 

if the dis-iriliibiting agent is of average strength (not very strong and not 

too weak ) .• . .. I t is essential that this agent be of definite strength, 

neither too powerful , lest it inhibit the stimulus, nor too weak, lest it can 

not inhibit the internal inhibition. Only under these conditions is there 

complete dis-inhibition" (Pavlov, 1928, p. 211 ) . Sidestepping for a moment 

the vagueness inherent in terms like "mild" or "average",one may ask just 

what it is that must possess the proper intensity. Sometimes Pavlov uses 

"mildness" in refer ence to the external inhibition properties of the stimulus, 

sometimes i n reference to the orienting reflex , elicited by the stin1ulus, and 

yet other times simply designates the disinhibitor as a "mild" stimulus . 

Perhaps an experimental example will help to clarify Pavlov ' s use of the term. 

The type of inhibition investigated was what Pavlov termed "inhibition of 

delay" . This phenomenon takes the following form. The CS rather than being 

presented just a few seconds prior to the US is presented continuously for 

three minutes before being reinforced by the US. After repeated stimulus 

internal inhibition . 

In a final pronouncement Pavlov suggested that ther e was a strong 
probabi lity that "external and internal inhibition are f undamentally the 
same" (Pavlov, 1927: p 388) . 

1. Although the orienting reflex was supposed to be identifiable in 
terms of the behavioral reactions of the animal (e.g. , moving towards the 
stimulus, pricking-up of ears to an auditory stimulus, etc. ) the concept was 
such as to be r eadi ly anthropomorp ized. Thus one feels that Pavlov is usually 
employing the term to stand for a .1 intuited "rapt attention" on the part of the 
animal. 
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sequences of this nature the CR comes to appear only during the latter half 

(1 - 1t-minutes) of the CS interval. The CR during the initial 1~-minutes 

of CS presentation is "inhibited" . In the experiment which Pavlov (1927, 

pp. 94- 95) reports, a series of extra stimuli were introduced at different 

time intervals after onset of the CS, and their effects on the CR were 

noted. On the basis of the results obtained the sti~uli were grouped as 

follows : 

I Thermal stimuli at 5°C. and at 44°C.; a weak odour 
of camphor. 

II Thermal stimuli at 0.5°C . and at 50°C. 
III Noiselessly rotating objects; the sound of 

a metronome; tactile stimulation of the 
skin (the conditioned stimulus to the delayed 
reflex being in this animal a similar tactile 
stimulation of a different place on the skin); 
a whistle of moderate strength; the odour 
of amyl acetate . 

IV Intense odour of camphor; loud whistle; 
sound of an electr ic buzzer . (Pavlov, 1927, pp . 94- 95) . 

For the empirical fin~ngs and their interpretation we can do no better than 

to quote Pavlov: 

Extra stimuli belonging to the first 
group did not in this dog affect either 
phase of the delayed reflexes. Extra stimuli 
belonging to the second group exerted an 
effect only upon the initial phase of the 
reflex, causing a salivary secretion. Extra 
stimuli belonging to the third group disturbed 
both phases of delay: durin the first phase 
a salivary secretion was produced, and during 
the second phase the secretion which should 
nor mally have been present was much diminished . 
Extra s timuli belonging to the fourth group 
exercised little or no influence upon the initial 
phase of the delayed reflex , but completely 
suppressed the second phase (Pavlov , 1927, p . 95) . 

Thus, as Pavlov stat s elsewhere: "there is a graduated ser ies of inhibition 

jntensities - an ineffective , a disinhibiting, and an inhibiting". (Pavlov, 

1928, p. 138) . In the example that was given "The distr ibution of extr a 
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stimuli among the four groups represents a classification according to . ' .. 
physiological strength" Pavlov, 1927, p. 97). This, according to the author, 

may"··· in some cases •••• be seen by a casual glance at the list itself 

(but) ••.• the effects of these extra stimuli is also revealed by the motor 

reaction of tho animal (investigatory reflex). \-lith stimuli belonging to 

the first group there is frequently no motor reaction at all. As we pass 

on to stimuli belonging to the remaining groups the reactions become more and 

more vigorous and prolonged" (Pavlov, 1927, p. 97) . 

Thus, in answer to our question regarding the proper intensity for 

a disinhibitor, we must conclude that Pavlov used mildness in reference to 

the "physiological effectiveness" of the stimulus. Such "physiological 

mildness" may be estimated by either the physical intensity of the stimulus 

or the behavioral reaction of the animal, or more commonly by some combin-

ation of these two indices. Pavlov clearly suggests that the function 

relating the intensity of the extra stimulus to the magnitude of the disin-

hibition effect it produces is of an inverted U shape but the exact intensity 

necessary for maximal disinhibition remains obscure. 

While considering disinhibitory stimuli, we must also take account 

of the time interval between the presentation of a disinhibiting stimulus 

and the testing for its effect. Pavlov clearly states th t the effect of 

a disinhibitor may persist after the withdrawal or termination of the dis­

inhibiting stimulus .1 This was in fact one of the points which came to 

l . In fact all stimuli, whether excitatory, inhibitory, or disin­
hibitory, were assumed to give rise to nervous activity which persisted 
after the termination of the environmental stimulation. Such a notion was 
necessary to account for phenomena such as trace conditioning, where the 
CS terminates prior to the US but a connection is made between the two 
events. 
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light in the first example which we gave to illustrate the disinhibition 

phenomenon. In that case the visit of Pavlov to the experimental chamber 

produced a partial recovery of the extinguished CR when the animal was tested 

one minute after Pavlov had left. The result of a second test five minutes 

later, however, revealed the CR to be again completely inhibited. The 

question then is, how long can the effect of a disinhibitor persist? Pavlov 

gives no precise answer, although in reference to the after-effects of 

stimulation involved in disinhibition he points out that "the after- effect 

can last from some seconds to some days" (Pavlov, 1928, p. 231). 1 We thus 

know only that a disinhibitor may show its effect some time after its 

application. 

There is a final point to be made in regard to the properties of 

disinhibiting stimuli. With repeated or prolonged presentations, the 

stimulus rapidly loses its capacity to disinhibit. In an example cited by 

Pavlov (1927, p. 84) the odour of camphor lost its disinhibitory effect 

after ~ application. Although Pavlov does not specifically attempt to 

account for the rapid loss of disinhibitory power, it is not difficult to 

suggest t wo factors which might be operative. First, Pavlov (1928, p. 310) 

mentions that prolonged or re eated presentations of an external stimulus 

lead to the disa_pearan~e of the orienting reflex . If, as intimated earlier, 

a mild orienting reaction is a sufficient condition for disinhibition, then 

with the disappearance of this reaction we might expect some loss of disin-

hibitory capacity. Second, in the case of repeated presentations of a 

1. Stimuli which elicited strong UR 1 s were said by Pavlov to 
have lengthy after- effects running into hours or even days. The after­
effect for most external inhibitors, however, was apparently in the 
order of minutes. 
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disinhibiting stimulus, what Pavlov termed "conditioned inhibition" would 

occur. (The conditioned inhibition phenomenon is discussed in a later 

section of this chapter.) 

To sum up our answer to the question of what stimuli, according to 

Pavlov, can act as effective disinhibitors, we conclude with the following 

picture. All stimuli which produce a mild inhibiting effect on a non-

extinguished conditioned response can act as disinhibitors, and these 

stimuli typically elicit an orienting reaction. Further a normally ade-

quate stimulus may become ineffective after an animal has had prolonged or 

repeated exposure to it; and a disinhibiting stimulus may manifest its effect 

some time after its application . 

The Disinhibited Response We turn now to the question of what properties 

a response must have in order for it to be disinhibited . The foremost require-

ment, according to Pavlov, is that the response must be suppressed through the 

operation of a hypothetical cortical process called "inter nal inhibition" . 

There were four major empirical procedures which, in the theory, produced 

internal inhibition, and thus made it possible for disin~ibition to occur . 

These were: extinction, differentiation, conditioned inhibition, and 

inhibition of delay. 1 ' 2 

l. The phenomenon of disin ibition was employed by Pavlov as a 
means of demonstrating the presence of internal inhibition . Inhibition and 
disinhibition are not, therefore, independent concepts and it should come 
as no surpri se that all cases of internal inhibition may be disinhibited -
it could har dly be othcrtdse ! 

2. Throughout Pavlov, the same term (e . g., "conditioned inhibition111 ) 

is sometimes used to refer to an empiric training procedure and sometimes 
to a hypothetical cortical process . 
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The first procedure, experimental extinction of conditioned reflexes, 

refers to the "rapid and more or less smoothly progressive weakening of the 

reflex to a conditioned stimulus which is repeated a number of times without 

reinforcement" (Pavlov, 1927, p. 49). Experimental extinction is really the 

~ ~ ~ of internal inhibition, for as will become clear all internal 

inhibition develops through non-reinforcement. It may seem strange to suggest 

that a CS which ceases to elicit the CR because it has been repeatedly pre-

sented without the US becomes an active inhibitor but, as mentioned earlier, 

Pavlov cited impressive experimental evidence to support such a notion . l 

The second procedure, differentiation or differential inhibition, 

develops internal inhibition in the following manner. If a particular stimu-

lus such as a tone of a certain frequency serves as the CS, then similar 

tones (to which the animal has not been previously exposed) will also tend 

to elicit the CR, attenuated in magnitude . If the e similar tones continue 

to be presented without reinforcement, while the original tone continues to 

be reinforced, then a response differentiation develo s. The original tone 

gives rise to the conditioned response, while the similar tones do not . 

Thus, the non- reinforced tones become inhibit.ory stimuli. 

A similar type of inhibition is developed by the third procedure, 

which results in conditioned inhibition. Here reinforcement is withheld 

whenever the CS is presented in conjunction with an "extra stimulus", but 

the CS in isolation continues to be paired with the US . Under these con-

ditions, CS - plus - extra-stimulus becomes an inhibitory stimulus complex, 

1 . The supporting evidence is given in the footnote on page 6. 
Although the concept of an active i _nhibitor is not alien to physiologists, 
it has not had much support from North American psychologists (cf . Diamond, 
Balvin, and Diamond, 1963). 



and the "extra stimulus" a conditioned inhibitor . That the extra stimulus 

is a conditioned inhibitor is demonstrated by the fact that when presented 

in conjunction with a different CS it exerts an inhibitory effect (i.e., 

depresses the CR). 

The fourth type of inhibition, inhibition of delay, was referred to 

previously when discussing Pavlov ' s experimental inv~stigation of disinhibitor 

intensity. The phenomenon refers to the shift in the CR towards the latter 

half of a lengthy (e.g., 3-5 minutes) CS interval. This shift occurs under 

the procedure of delayed conditioning training. The fact that, after con­

tinued training, the CR does not occur early in the CS period means that 

internal inhibition is o era.ti ve during this part of the CS period. 

The common property of all four procedures which produce internal 

inhibition is obviously selective non-reinforcement of the CS. Pavlov 

referring to this fact states: "Internal inhibition develops when the 

conditioned stimulus is not attended by the unconditioned" (Pavlov, 1928, 

p. 308) . Since the stimulus which becomes inhibitory was at one time 

capable of elicit'ng the CR, it is obvious that whether or not a stimulus 

produces internal inhibition depends upon the training which the subject has 

had with that stimulus. 

Pavlov discusses the effect of three training parameters which affect 

the development of internal inhibition. First, the more non-reinforced trials 

the animal experiences, the more profound the inhibition. Thus, in the most 

extreme case, Pavlov demonstrated tp~t unreinforced presentations of the CS, 

given after the CR had disappeared, still continued to add to the inhibition . 

Pavlov referred to this as "extinction below zero", in obvious reference to 

the fact that extinction training wa continued even after the eA1Perimental 

protocols recorded zero salivation. The greater inhibition developed with 
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sub-zero extinction was revealed 17/ the longer time necessary for spon-

taneous recovery to occur, by the longer inhibitory after-effect of the 

extinguished CS, and by the longer time required to re-train the animal to 

respond to the CS . Second, the more established the CS is (i .e., the more 

the CS has been reinforced), the more difficult the development of the 

inhibition (i.e., the more non- reinforced trials necessary to reduce the 

CR to zero). And third, massed trials lead to more rapid acquisition of 

inhibition than spaced trials . 

In summary then, we see that for Pavlov internal inhibition was 

the result of selective non- reinforcement, and that the greater the number 

of non- reinforced trials, either in the absolute, or per unit time, the more 

profound the inhibition that develops . Further, the weaker the CR, the more 

easily it is inhibited. 

We thus have some notion of the variables which determine the 

degree of inhibition, but, Pavlov, unfortunately, gives no precise statement 

concerning the relationship betvreen the degr ee of i nhibition of a response 

and the ease with which it can be disinhibited. We can only suggest hat 

Pavlov ' s early formulation of the problem would seem to imply. Pavlov at 

one time conceived of disinhibition as "inhibition of inhibition11 . 1 This 

might suggest that given a fixed external stimulus as the disinhibitor , the 

greater the inhibiticm of the CR, th more difficult it uould be to disin-

hibit it . 

1. At a later stage, Pavlov (1928 ) rejected the " inhibition of 
inhibition" explanation. He writes, for example, "if • •. dis- inhibition 
were ex lained as a possible inhibition of inhibition, this would make more 
involved the understanding of an already complicated nervous reaction" 
(Pavlov, 1928, p. 317) . 
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The answer to the question of what properties a response must have, 

in Pavlov ' s view, to be disinhibited, can be briefly summarized. First, 

any stimulus or ny stimulus complex that once elicited a conditioned 

response will eventually cease to do so when repeatedly presented vrlthout 

reinforcement.l Second, the suppressed state of the conditioned response that 

comes about through non-reinforcement is due to the development of internal 

inhibition. And finally, all cases of internal inhibition can be disinhibited 

by the presentation of an appropriate e ternal stimulus. 

Pavlov's 11 Neuronhysiological 11 Theory In recounting what Pavlov had to 

ay about disinhibition v.re have attempted to exclude his views on the 

"cortical dynamics" involved in the phenomenon, although this is almost 

impossible to do . 2 The reason for this attempt has been two-fold. First, 

many of Pavlov ' s detailed. comments on disinhibition were of an empirical 

nature, and second, it is not ahmys clear hov-r aspects of the theory which 

evolved at a later date apply to the disinhibition phenomenon. The picture 

1. In the case of delayed conditioning one could argue that the 
"stimulus" is always reinforced. Pavlov would counter this suggestion by 
pointing out that temporal intervals can act as CS ' s . Thus in the case of 
delayed conditioning there would be two stimulus complexes, loosely desig­
nated as the early action of the stimulus (which is never reinforced) and 
the later action of the stimulus (which is always reinforced). Exactly 
where the dividing lina falls is, of course, a moot question. 

2. It seems that when Pavlov referred to disinhibition as 
"inhibition of inhibition" he regarded this only s an empirical descrip­
tion of the phenomenon which did not "pretend • • • to explain the under­
lying mechanism of disinhibition" (Pavlov, 1927, p . 67 ). 
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cannot be complete, however, without some reference to Pavlov ' s neuro_hysio­

logical theory .1 Thus, ie shall give a brief outline of the Pavlovian 

theo~J and how it applies to the disinhibition henomenon, although t he 

predictive value of t e model is, to say t e least, somewhat questionable. 

We may take as the starting point for Pavlov's theory the postulate 

that two act ive processes - excitation and inhibition - exist in the cortex.2 

The formation of a conditioned reflex then comes about as follows. A "neutral11 

stimulus impinging on the organism gives rise to excitation in the cortical 

point representing the stimulus; all sensory receptor elements are assumed 

to be represented by particular points in a "cortical mosaic". In the case 

of an unconditioned stimulus there is a direct 11 built-in11 connection between 

the cortical representation and the motor centres controlling the unconditioned 

response . If one now presents the "neutral" stimulus (CS) in close temporal 

contiguity with the unconditioned stimulus (US ) , a bond is formed between the 

two cortical centres . 3 The CS becomes capable of activating the US centre and 

1. American behavioral psychologists have since the time of 
John B. Watson (1916) heartily endorsed what Pavlov would consider simply 
the descriptive aspects of his work. What Pavlov considered his far more 
important contribution, viz . , the theory of cortical activity, has been 
conspicuously ignored . 

2. The two molar constructs - excitation and inhibition - were not 
postulated by avlov a priori, but -vrere rather inferred from the results of 
extensive experimentation. The neurological or biochemical nature of these 
basic processes is not discussed by Pavlov. 

J. Exactly !hy the bond should be formed Pavlov never explained 
further than to suggest that: "every strongly excited centre in some manner 
attracts to itself every other weaker excitation reaching the system simul­
taneously" (Pavlov, 1941, p. Lf?). 
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thus producing the conditioned response. 

When the CS is presented there flow out from the corresponding 

cortical cells waves of excitation. The excitation first irradiates out 

from, and then concentrates back to, the point of origin . ~Then, however, 

the CS is consistently presented without the US, rather than excitation, 

inhibition occurs at the cortical site . This "i nternal inhibition" elicited 

by the now inhibitory or negative CS also irr adiates and concentr~tes. In 

the case both of excitation and inhibition, however, prior to irradiation, 

what Pavlov referred to as induction took place . In the inductive phase a 

process opposite in sign to that at the CS point d ' impact arises in the 

surrounding cortex . Thus an inhibitory stimulus would give rise to con-

centrated inhibition at its cor tical centre and diffuse excitation in the 

surrounding cortical cells . This would be an instance of positive induction. 

Exactly the reverse would occur in the case of negative induction, where an 

excitatory stimulus evoked inhibition in the cortical area surrounding the 

the excitatory centre . Induction was not an inevitable consequence of 

stimulation, however, but depended rather on the strength of the stimulus. 

Weak or very strong stimuli did not initially concentrate at their corti cal 

site , but rather irradiated immediately .1 Thus only stimuli betvreen these 

two extremes gave rise to induction . 

To this point the laws of the dynamics of cortical processes have 

already involved three bipolar variables: excitation and inhibition, 

irradiation and concentration, and positive and negative induction. To this 

Pavlov now added to functional properties of cortical cells, viz . , cell 

excitability and cell capability. With the exception noted below, the 

1. Pavlov, referring to this stated: "with a slight tension of 
either the excitatory or inhibitory process, under the action of the corres­
ponding excitation, irradiation carries the processes f rom the original point; 
with a moderate tension it is concentrated in the original point; and with 
marked tension , there is again irradiation" (Pavlov, 1941 , p . 87). 
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greater the excitability of the cell, the stronger the reaction to the 

stimulus. This was described by '.:>avlov as "the lm-1 of the relationship 

betw·een the magnitude of the effect and the strength of stimulation . " The 

"law of strength", as it became known, postulated that increasing the inten­

sity of the CS increased the magnitude of the CR. A complication arises, 

ho~ever . ach cell has an upper limit of reactivity, a "top capability" . 

When this limit is exceeded, inhibition rather than excitation occurs . 

Thus the lmv of strength now predicts an inverted U, rather than a mono­

tonic, relationship betw·een CS intensity and conditioning. 

With regard to both cell excitability and capability there may be 

either temporary or chronic changes . The excitability of cortical cells of 

the feeding centre would, for example, increase with hunger and decrease 

with satiation. A cell ' s capability would decrease temporarily with fatigue, 

and chronically with old age . Undoubtedly the most important distinction 

that Pavlov made in regard to cell capability was between animals with 

innately 11w·eak11 or 11 strong 11 nervous systems . Animals with weak nervous 

systems had cortical cells that ere in eneral of low capability, while 

a strong nervous system meant that the cells were of high capability. Thus 

the law of strength is not only curvilinear but it applies differentially 

to different "types" of animals . 

Where now does disinhibition fit into this neurophysiological 

theory? First it should e pointed out that Pavlov eventually came to 

regard all external inhibitors as exerting their inhibitory effect through 

the process of negative induction. Thus a moderate strength extr aneous 

stimulus which evoked the investigatory reflex would give rise to concen­

trated excitation at its cortical point d 1 impact, and surrounding inhibition 

that would suppress any simultaneously acting conditioned reflex. The 
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excitatory traces left after the cessation of the extraneous stimulus, now 

having the intensity characteristics of a weak stimulus, would irradiate . 

This irradiation of excitation wuld cancel out the inhibition of an extin­

guished CS, thereby temporarily eliciting the conditioned reflex - in other 

words, producing disinhibition. Wendt, in an article highly critical of 

Pavlovian theory, has poetically described experimental extinction as the 

"spreading of the waters of inhibition to extinguish the fires of neural 

excitation" (Wendt, 1936, p. 259) . In like fashion we could describe disin­

hibition as the spreading of the burning oil of excitation on the waters of 

inhibition. 

But as Konarski (1948) has pointed out such a formulation of the 

disinhibition phenomenon presents problems . The extra stimuli which are 

"mild external inhibitors'~ and which Pavlov states are also the most effec­

tive disinhibitors, in the first case concentrate excitation and thereby 

produce inhibition by negative induction. In the second case they irradi­

ate, and thereby produce disinhibition. Thus Pavlov ends up in the contra­

dictory position of suggesting that the same external stimulus sometimes 

produces irradiation and sometimes concentration of excitation. 

In order to resolve this contradiction Pavlov later proposed that 

the extraneous stimulus always irradiates . Thus external inhibition was 

said to be caused by the summating of excitation from the extraneous and 

conditioned stimuli. This summated excitation conveniently exceded the 

cell ' s capability and thus gave rise to top ("protective") inhibition. But 

this also must be incorrect, for such an interpretation would. suggest that 

external in ibition occurred more readily in trong than in weak conditioned 

reflexes, r1hereas just the opposite is the case. 

A further inconsistency in regard to the Pavlovian theory has been 

pointed out by Komorski (1948, pp. 44-45 ). Disinhibition is assumed to be 
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caused by irradiating excitation, as is the familiar phenomenon of stimulus 

generalization. In one case, stimuli of entirely different sensory modali-

ties from the inhibited CS produce disinhibition; in the case of generaliza-

tion, dissimilar stimuli even of the same modality may fail to elicit the CR. 

Thus one must ask why in the generalization case the irradiation of excitation 

of the conditioned stimulus drops off so sharply as one moves away from the 

cortical point of origin, while apparently the reverse occurs in the case of 

disinhibition~ Within the Pavlov framework there can be no reply. Stimulus 

generalization and disinhibition are simply not the same phenomenon, and to 

attribute a common underlying mechanism to them seems to draw an analogy 

where none exists. 

Whatever seductive features the Pavlovian neurophysiological model 

might contain, it tended to become overweighted with unobservables. In the 

end all that Pavlov could observe was the stimulus presented and the organism' s 

reaction .1 But in the unobserved cortical area hypothetical excitation or 

inhibition might be irradiating or concentrating, dependent on the induced or 

conditioned properti es of the cells and their constitutional or transient 

level of capability and excitability. If animals r eacted differently to the 

same eA~erimental program this could be attributed to their different types 

of nervous systems . Cortical dynamics became multi -determined, and not always 

internally consistent . Post-diction was nearly perfect, but prediction be-

came difficult if not impossible . 

It would be possible to point out further inconsistencies in the 

Pavlovian neurophysiolo ical model, but for our purposes it i s unnecessary. 

1 . With the advent of modern electro-physiological recording tech­
niques, cortical activity may now be studi ed directly. Many Rus sian physio­
logical psychologists are engaged in this type of lrork, but they still tend 
to conceptualize the problem in Pavlovian terms (see, e . g. , Kline, 1961; 
Delafresnaye , 1954, 1961). 
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The important fact is that "knowledge" of the cortical dynamics involved 

in disinhibition is of little help in predicting what stimuli will act as 

effective disinhibitors under what circumstances. Pavlov, indeed, worked 

in a diametrically opposite direction. He was little concerned with such 

behavioral phenomena as disinhibition, except in so far as they demonstrated 

hypothetical underlying cortical events. 

The Pavlovian model still dominates contemporary Russian research. 

Thus, though Russian investi a tors continue to 'tfork with disinhibition, 

little if any additional information concerning the phenomenon has been 

reported by them. The parameters of disinhibition do not concern contem­

porary Russian workers. They take disinhibition to be an obvious and 

established fact, and use a procedure which produces it only in order to 

make inferences about the basic nature of cortical dynamics. Thus, e.g., 

a recent Russian study (Bosyi, 1958) reports the use of "different extraneous 

stimuli" as disinhibitors, in order to study whether cortical inhibition is 

present at various stages of conditioned inhibition training. The nature 

or duration of the extraneous stimuli is simply not reported. 

The current Russian studies, committed as they are to the Pavlovian 

inferential nervous processes, fail to descri be experimental procedures, and 

are lacking in such elementary experimental controls as counterbalancing the 

order of presentation of stimuli. "Specimen protocols" are presented, and 

most studies make no use whatever of statistical analysis . There is thus 

little to be gained by attempting to review the Russian research available 

in translation. We turn instead to North American research on the problem 

of disinhibition. 
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American Research on Disinhibition 

The Pavlovian conditioned reflex came like a gift from heaven to 

the American behaviorist school of psychology that was marshalling recruits 

in the second decade of this century. Here was a way of explaining associa.­

tive learning without reference to consciousness. John B. Watson, the 

behaviorists ' chief propagandist, enthusiastically clasped the conditioned 

reflex to his bosom (1916) , eventually making it his central theoretical 

concept (1925). The general enthusiasm for Pavlov ' s conditioned reflex, 

ho:Vever, was matched by a disaffection for Pavlov ' s speculative "cortical 

physiology" , and in particular for his idea of inhibition. The American 

scene was geared to the Thorndikian (1898) excitatory stimulus-response 

bond type of conceptualization. As one group of authors (Diamond,et. al., 

1963) has put it, American psychology was extraverted. There was no place 

for a concept such as inhibition. Thus the concept of inhibition was 

speedily dismissed, though avlov 1 s experimental procedures were eagerly 

adopted. 

Wendt (1936) , a representative spokesman for his time, proposed 

that the events Pavlov subsumed under the heading of inhibition might more 

accurately and parsimoniously be vie ed simply as instances of incompatible 

responses. Taking Sherrington 1s (1906) "Principle of Reciprocal Innervation" 

as his guide, Wendt concluded that "the results of both Pavlov ' s experiments 

and our e eriments are instances of com titian between reaction systems" 

(Wendt, 1936, p . 275 ). 

B. F. Skinner, writing at an early date in his career, (1936) also 

took the concept of inhibition to task . He pointed out that inhibition sub­

sumes a number of diverse operations ( such as lowering drive level, elici­

ting incompatible responses, fatigue, etc. ) under a single term, the only 



common property of Which is a negative effect on a specified response. But 

Skinner suggested that 11 the use of the single property of the negativity of 

the change does not lead to the establishment of a significant class of data 

[an~ it must not be assumed that other properties possessed by one 

case are common to the class" (Skinner, 1936, p. 128). Further, according 

to Skinner there logically should exist the converse to the inhibition con­

cept, covering all instances of an increment in response; but this type of 

formulation is rarely suggested. 

\ihile attacking the concept of inhibition, Skinner acknowledged 

that the purported phenomenon of disinhibition represented a powerful support 

for the concept. This is in contrast to endt, who largely ignored disin­

hibition. To w·endt, for whom inhibition did not exist, it seems to have 

been obvious that there could be no such thing as disinhibition. Skinner, 

however, did attempt to e perimentally disprove disinhibition, or at least 

to reinterpret it in terms of stimulus facilitation of a response. We shall 

describe this experiment later. The striking fact is that both Skinner and 

Wendt failed to deal with the most important fact to which Pavlov drew 

attention. The same stimulus will both inhibit and disinhibit (produce a 

decrement or increment in the CR ) , dependent on the stage of training . 

Thus, both inhibition~ disinhibition simply cannot be explained in terms 

of competing responses elicited by the extraneous stimulus, which either 

facilitate or impede a particular conditioned response . 

ile the concept of disinhibition played no important part in 

American behavior theory, a number of investigators - particularly during 

the first flush of enthusiasm for Pavlovian experimental procedures - did 

perform studies attem ting to demonstrate the reality of the empirical 

phenomenon. The American experiments fall naturally into two categories -

those which employ a classical Pavlovian ( respondent) conditioning pro-
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cedure, and those in which an instrumental (operant ) response is involved. 

The first type of conditioning is derived from Pavlov (1927), the second, 

from Thorndike ( 1898, 1911). We shall ignore the argument as to v1hether 

two fundamentally different types of conditioning exist . ·Te may simply 

make the division i n terms of the operational paradigm involved in the two 

procedures . The classical conditioning procedure involves pairing CS and 

US so that the signal (CS) comes to elicit a response previously associated 

with the reinfo rcer (US). The instrumental technique involves following 

some arbritrary response >vith a reinforcer . The response then comes to be 

emitted more frequently. For our purposes this division , crude as it may be, 

is adequate. vJe shall first review the classical and then the instrumental 

studies of disinhi bition. 

Classical Conditionin and Disinhibition Winsor (1929 ), in a review 

article concerning " inhibition and learning", makes one of the earliest 

references in the American literature to disinhibition. The formulation of 

the problem and the experimental technique closely follow Pavlov. The ex­

perimental procedure consisted of measuring the salivary secretion of an adult 

male subject who "had been eating his luncheon under the conditions of the 

experiment for a protracted period". When food was re eatedly placed on 

the t able before the subject, but not eaten, the magnitude of the salivary 

response progressively decreased until eventually it reached a level com­

parable to that observed in the absence of ood (control interval ). The 

author stresses the fact that the response decrement observed with such an 

"extinction" procedure should be vie ed in terms of learned or acquired 

inhibition . To support his interpretation Winsor reported data to show 

that, during extinction, if a metronome is sounded, then an increase in the 
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salivary response occurs. The salivary response did not occur during the 

action of the metronome, but only after its termination. 

A more thorough investigation nas carried out by SHitzer (1933), 

ho employed human subjects and the conditioned galvanic skin response (GSR). 

Switzer first conditioned the GSR by pairing a faint light (CS) with 

"tetanizing" faradic shock (US) to the subject ' s finger. en a conditioned 

response had been Ully developed to the light, extinction training began. 

The extinction training as continued until the CS failed to elicit the 

conditione GSR on two or three consecutive tr·als . At this stage, a 

"raucous" buzzer as sounded for .3 seconds, and )8 .5 seconds later the 

subject was tested with the light CS. There was a marked GSR (about 2/3 

of the magnitude of the ori inal conditioned response) elicited oy the 

extinguished CS . The author completely ignores, holrever, the fact that the 

GSR reaction to the "extraneous" buzzer was in every case arger han the 

later "disinhibition" reaction . Further,if one computes (from the raw data 

that the author presents ) the correlation between the magnitude of the 

responses elicited by the buzzer and by the CS a significant relationship 

is found ( rho= . 85, E<.Ol ) . I n Pavlov ' s experiments, the disinhibiting 

stimuli were neutral with respect to salivation, the response to be disin­

hibited .1 There was in any event some reinstatement of a conditioned response 

in Switzer ' s experiment, as a control group iven previous shock and light 

presentations, but not in temporal contiguity, showed essentially no response 

to the light presented after the buzzer. Thus Switzer concluded that his 

1 . Presumably, the long time interv 1 bet een resentation of 
the extraneous stimulus and the test for disinhibition was necessitated 
in part by the need to ait for the response to the extra stimulus to 
subside, before the test . 
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genuine phenomenon" (Switzer , 1933 , p . 97). 
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Wenger (1936) reported an eA~eriment also involving GSR condition­

i ng in human subjects . Here the same stimulus (a tactile vibrator) was said 

to produce both external inhibition~ disinhibition, depending on the stage 

of development of the CR. 

The initial t raining consisted of paired presentations of a red 

light (CS) and an unavoidable shock (US) to the subject's foot . The CS-US 

interval was .94 seconds. After 25 reinf or ced acquisition trials, testing 

for external inhibition was carried out . The procedure simply consisted of 

activating the tactile vibrator, which was at tached to the subject ' s hand 

t hroughout all phases of the experiment , 20 seconds prior t o presentation of 

the CS. The reaction to the CS on this "externally inhibited" trial vJas then 

compared to the immediately preceding and following "undisturbed" tests with 

the CS . The CR was of smaller magnitude on the t est t rial preceded by the 

vibrator . 

Following this phase of the experiment , massed unreinforced presen­

tations of the CS uere given until 11 the response approached its primary 

amplitude" . Then, once again, the vibrator was presented, and its effect on 

the now extinguished CR noted . The external stimulus now resulted in an 

increase in the magnitude of the GSR over that displayed on the previous 

trial. 

The vJenger study included an attempt to assess the effect of inten­

sity of the disinhibiting stimulus . There were two groups treated alike in 

all respects except that in one case the action of the vibrator was more 

intense . The author summarized his results by stating that "external inhi­

bition and disinhibition were produced by duplicate stimuli" and that there 
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was "some indication that the greater of the two intensities of tactile 

vibration used produced a greater mean amount of external inhibition and 

disinhibition" (Wenger, 1936, p . 456).1 The Wenger data indicate that all 

sign of external inhibition had disappeared in both experimental groups by the 

second test, although this was not true for the second disinhibition test. 

The vibr ator, activated 20 seconds before the CS, presumably elicited a 

GSR itself . 

Ho¥land (1937), in one of a series of experiments studying the 

generalization of conditioned galvanic skin responses, reported an instance 

of "disinhibition" . The procedure involved half the subjects being trained 

with a low intensity CS (40 db. tone), and the other half, with a high 

intensity CS (80 db . ) . The US was electric shock . After 16 paired CS-US 

acquisition trials each subject was given four unreinforced test trials with 

each of the two tones . The magnitude of the CR declined during the test 

trials, with the decr ease for the generalized response being far more marked 

than for the conditioned response . Hovland suggested that the conspicuous 

decrement in the generalized response was due to its rapid extinction. Thus 

he argued that an extraneous stimulus introduced at this time should, as a 

Pavlovian disinhibitor, result in a reinstatement of the generalized response . 

To demonstrate this, following the fourth test trial the lights in the experi-

mental room were suddenly extinguished, and shortly thereafter a further test 

1 . It is possible to calculate from the raw data given byWenger 
the statistical significance of the different comparisons . On the first 
test for external inhibition both levels of vibrator intensity can be shovJn 
independently to suppress the CR, but this is not true for either condition 
on the second test . The difference between the two groups is not significant . 
The less intense vibrator does not produce a significant increment in OR on 
either the first or second disinhibition test. The more intense vibrator 
produces significant disinhibition on both trials . 
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with both tones was carried out. According to the author the results were 

"completely in accord with the theoretical prediction. At the end of the 

testing before disinhibition the ratio of the conditioned to the generalized 

responses were 1 .35, but after disinhibition it declined to 1 .01, indicating 

marked increase in the amount of generalization" (Hovland, 1937, p. 56). 

This so-called "disinhibition" demonstration, however, may simply be attri­

butable to an after-effect of the unconditioned GSR reaction to light change. 

The last classical conditioning experiment on disinhibition that 

appears in the American literature is by Razran (1939), who studied the 

salivary conditioned response in human subjects under the guise of investi­

gating "the effects of eye-fatigue upon digestion" . The CS was a 2- minute 

flashing light, the US was the presentation of food in the form of tea­

sandwiches, pretzels, lollipops, etc . The procedure was as follows . 

Initially all subjects were given 40 conditioning trials consisting of the 

flashing light presented during each 2'-minute eating period. The salivary 

response was measured by weighing dental cotton rolls which had been placed 

under the subject 's tongue. Since as the author points out: "cotton-in-the­

mouth is by no means a totally inactive stimulus" (Razran, 1939, p. 648) 

control samples of salivation were alternated with experimental samples. 

Thus conditioned salivation was always indexed as a net difference between 

experimental and control measurements . 

Following the 40 acquisition trials extinction was begun . The 

conditioned light was f ashed during 24 one-minute periods without reinforce­

ment . A buzzer was sounded during even-numbered trials to test for the effects 

of extraneous stimulation on the extinguishing conditioned response. An 

individual subject, however , was tested at only 2 points in the extinction 

program. Thus for each of the 12 test trials there were four subjects, one 

or two of which would have had a previous exposure to the extraneous stimulus . 
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Razran summarizes his results as follows: "The buzzer was shown 

to exert a double effect: hile it suppressed the existing conditioned 

salivation, it restored the loss of conditioned salivation resulting from 

extinction" (Razran, 1939, p. 651) . This conclusion derived from a proced­

ure whereby Razran measured the distraction trial CR as a percentage of the 

preceding "control" trial CR, and the control trial in turn as a percentage 

of the final acquisition trial CR. The correlation between the degree of 

e tinction ( indexed by the comparison of the control and final acquisition 

trials ) and the incremental effect of distraction was .91. That is, disin­

hibition was a direct function of the degree of extinction ("inhibition" ) . 

The data certainly suggest such a relationship, but we have to point out 

that the correlation coefficient ~ich Razran employed is seriously bloated 

in view of the fact that a common factor (the control CR) entered into both 

variables being correlated. The subjects were not experimentally naive and 

the basic procedure pooled between- and 'tdthin- subject variability. 

The Razran measurement procedure raises an even more fundamental 

problem. Razran chose to calculate the effect of the disinhibitin stimu­

lus as a percentage of the magnitude of the conditioned salivation on the 

preceding trial . With such a measure the decrement in the CR at the start 

of testing (i.e . , the external inhibition) is relatively small (5L%), while 

the increment after 23 extinction trials (i.e . , the disinhibition) looms 

ver y large (320%). But for the same two stages of training the absolute 

changes in the CR are minus 95 and plus 158. Since the basic response 

tendency is inevitably of smaller magnitude as extinction progresses, even 

a small absolute increment will be large, in percentage terms . However, 

although the relative magnitudes of the measured changes vary considerably 
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with measure employed, the conclusions as to the basic inhibition-disinhibition 

effects of the stimulus are not, of course, altered. This measurement prob-

lem will not seriously affect parametric studies of disinhibition in hich 

the baseline level of response is fairly constant ov r time, but it will 

obviously be of some concern in studies where (as in Razran 1 s) this is 

deliberately not the case . 

The classical conditioning studies of isinhibition that we have 

reviewed present a number of problems . The American studies have all employed 

human subjects, and all but one utilized the GSR as the response . The grave 

problem that this involves is that almost any "extraneous" stimulus will, in 

and of itself, produce a GSR . In Switzer ' s experiment, the extra stimulus 

(a "raucous buzzer ") actually produced a response greater in all subjects 

than was the 11 disinhibited11 CR. Thus, when the extinguished CS is presented 

at some time interval after the extraneous stimuJu~ it is not at all clear 

whether a response elicited by the CS is to be attributed to a persisting 

response sensitization, or to "disinhibition" . Though Wenger did demon-

strate that his extra stimulus decreased GSR amplitude during acquisition, 

the GSR in these early studies was measured as a simple deviation from a 

changing basal resistance level . 1 It may well be that, during acquisition, 

the baseline r esistance is already at an extreme value, so that a significant 

change produced by the extra stimulus would make it difficult to show a GS 

in the immediately following period. The early experiments also tended to 

1 . For a variety of statistical and physiological rea ons such an 
index has since been demonstrated to be inappro riate (see, e . g. , Haggard, 
1945; Lacey, 1956; Dykman, Reese, Galbrecht, and Thomasson, 1959) . 
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lack necessary control groups. Particularly, before attributing a change 

in response magnitude over time to the use of an extraneous stimulus, it is 

necessary to show that subjects given the same sequence of experiences, but 

without the extraneous stimulus, do~ show such a change. This control is 

absent in the early studies. Thus it is conceivable that many of the obser­

vations of disinhibition reported in these studies ~ay simply be instances of 

response sensitization, spontaneous recovery, or still other factors. 

We can conclude that although the evidence suggests that the disin­

hibition phenomenon is genuine, the classical conditioning procedure as used 

in America, and GSR conditioning in particular, did not lend themselves 

readily to detailed quantitative investigation of the phenomenon. But then, 

the experiments were not so much concerned with this as with merely demon­

strating that the strange empirical phenomenon described by Pavlov did occur . 

Operant Conditioning and Disinhibition The earliest American study 

o isinhibition employing an operant conditioning technique was reported by 

Hunter (1935). The subjects, laboratory rats, were trained to make a move­

ment avoidance response. 1'1-vo stimuli ere employed, a "brilliant" light 

produce by two 100 watt bulbs , and a buzzer . Tro experiments counter­

balanced the use of the two stimuli as CS and disinhibitor respectively. The 

t r aining consisted of presenting the CS, followed t o seconds later by the US, 

which was an electric shock delivered to the rat via a grid floor . A mini­

mum movement of one body length in the CS-US interval avoided the shock on 

that trial . After training to a criterion of 10 consecutive avoidance 

responses, the CS was resented ithout the US until the subject failed to 

respond for 10 consecutive trials . At this point of extinction trainin the 

disinhibitor was briefly presented, and one minute later the first of three 
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test trials with the CS was carried out. 

~Then the light s rved as the CS and the buzzer as the disinhibitor, 

the four rats in the ex erimental group gave a total of five responses in 

hr 1 ve test trials. .fh n the stimuli were r versed in function, the three 

experimental subjects mad six respon es in their nine test trials. There 

were no control subjects that -vmuld allow estimates of the spontaneous 

recovery of the avoidance response that might have occurred in the absence 

of eytraneous stimulation, but this was presumably a minor factor. Hunter 

viewed the importance of his experiments in terms of an attempt 11 to verify 

Pavlov ' s findin with the salivary reflex, by experiments on such a laboratory 

animal as the white rat using overt bodily activity of the locomotor type" 

(Hunter, 1935, p . 77). Presuming that the probability of a response without 

prior presentation of the extraneous stimulus was close to zero, Hunter ' s 

study can e viewed as the first demonstration of disinhibition in an 

oper nt r s on e setting. 1 However, there is no report of the effect of 

the extraneous stimulus during acquisition. 

In a later re ort of avoidance conditioning with human subjects, 

Hunter (1938) stressed the fact that voluntary responses were disir~ibited . 2 

1 . At the time that Hunter was writing the operant-respondent 
dichotomy had not yet been seriously proposed . ~Jhile the avoidance response 
may be viewed as an operant, curr ent interpretations still emphasize the 
importance of classical conditioning in the avoidance training procedure . 
Thus the demonstr ation is far from the perfect example of disinhibition of 
an operant response . It does represent, however, an early example of such 
a possibility. 

2. Howrer (1947) and others have at times suggested that the 
voluntary- involuntary division roughly parallels the operant- respondent 
categories . 
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Hunter sought to prove that what other people might refer to as "fiats of 

the will" were in fact instances of conditioning. 

The basic procedure in the experiment consisted of presenting a 

signal (CS) fol]owed approximately one second later by an electric shock 

(US) to the subject's finger. If the subject made a finger vnthdrroval 

response in the CS-US interval, then shock was avoided on that trial. 

After the response had been acquired to a criterion of five consecutive 

avoidances, reinforcement was discontinued. Extinction training continued 

until the s11bject failed to respond on three to five successive occasions. 

lihen a buzzer or tactile vibrator was now presented 7-15 seconds prior to 

the CS, the extinguish d finger flexion re-occurred. Disinhibition also 

ivas demonstrated hen the training program involved "conditioned inhibition" 

rather than experimental extinction. In the case of conditioned inhibition 

a discrimination had to be made, for example, between two lights which were 

never reinforcect ~hen presented together, and one light which was always 

reinforced in isolation . The single stim1llus eventually came to reliably 

elicit the finger withdrawal response, while the stimulus complex did not . 

When the disinhibitor (vibrator or buzzer) was now presented in conjunction 

with the non- reinforced stimulus complex, a conditioned response occurred . 

It is interesting to note, however, that both the buzzer and vibrator pro­

duced 2.£ themselves a "startle" finger flexion. Thus, as with the earlier 

GSR experiments, these demonstrations appear more suggestive than conclu­

sive. 

The maze, and its limiting case, the straight runway, have also 

been used to study the disinhibition phenomenon. The first such studies 

vmre by Reynolds (1936, 1939), who employed the concept of disinhibition 

in an attempt to explain a sudden behavioral shift earlier ooserved by 



Higginson (1924) and Valentine (1928). The experimental problem to which 

Higginson and Valentine drew attention Nas the following . Rats could be 

trained to first run past the food compartment of a maze, and chen to 

return to it to eat . This was accomplished by having the food compartment 

door locked when the rat first encountered it, and then open on the return 

run . When this "long-route" maze running pattern was firmly established, 

the door to the food compartment was left ~ before the initial test 

trial . With the introduction of the open door, animals quickly shifted 

from the longer to the shorter goal path . This behavior may seem only 

obviously sensible, but it posed real problems to a theory vThich took uite 

literally the notion that reinforcement "stamps in" habits . Reynolds, 

following Hull ' s (1934) suggestion, interpreted the shift as due to disin­

hibition of the preferred short route hich, although initially higher in 

the "habit family hierarchy" , had presumably been inhibited during acqui­

sition training. Reynolds sought to substantiate such an interpretation 

by employin an electric shock rather than the open door as an "extraneous 

disinhibiting stimulus" . 

Eight animals were t r ained to take the lon maze path to a 

criterion of 25 consecutive correct runs, and then disinhibition testing 

was introduced. Eight disinhibition test sequences, each followed by 

retr aining to the long route, were administered. Reynolds felt that the 

correctness of the disinhibition interpretation was substantiated by the 

fact that in 51 cases out of a possible 6 the short route was taken after 

the first application of the shock. The results are, however, ambiguous. 

Reynolds reports that after the initial application of the shock a maximum 

of two additional test t r ials l-Tere given if subjects did not take the 

shorter route. Then subjects 11 ere given five more of the usual ~. e . , lon!J 
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runs after which they would be shocked on the next following run, and so on, 

until disinhibition~ ~11 (underlining mine) (Reynolds, 1936, p. 192). 

Thus disinhibition had to be demonstrated eventually. 

~•o follow-up experiments (Reynolds, 1939) attempted to improve the 

experimental procedure. The rats were either shocked outside the maze, or 

a black curtain over the goal-box door as employed as the disinhibitor. 

These changes n rocedure did reduce the mean number of retraining trials 

necessary for eight disinhibition tests, but the modifications also appar­

ently increased the nu ber of test trials necessary to "demonstrate" disin­

hibition. Reynolds points out that some animals did not 11disinhibit" on 

the initial test trial, but rather on a subsequent t r ial . The lack of 

appropriate control compar isons does not justify treating these post-test 

reinstatements of the inhibited CR as anything other than random occur­

rences, or even spontaneous recovery . 

The Reynold ' s "disinhibition demonstrations" must be vie ed as 

little more than impressive testimonial to an investigator ' s adherence to 

conditioning hypotheses, The oal of the experiments was not to investi­

gate the disinhibition phenomenon, but to interpret a behavioral fact in 

terms of the concept of disinhibition . 

Ga ne (19 1 ) on the other hand sought to ·study the disinhibition 

phenomenon itself, investigating the effects of extraneous stimulation 

during both the acquisition and extinction of an operant response . The 

procedure involved training rats to traverse a 3-foot elevated runway 

for a food retvard . Two extraneous stimuli were employed - a "loud buzzer" 

and "a light scratching at the starting box of the apparatus ". Each 

buzzer resentation was of four seconds duration and terminated two 
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seconds prior to the start of the trial . The scratch was continued until 

the rat turned around and looked ("orienting reflex") toward the rear of 

the box, where the scratching experimenter stood . To the degree that it 

was possible, t he duration of the scratch approYimated that of the buzzer . 

The subjects were given 15 reinforced acquisition trials followed 

by 8 non- reinforced extinction trials . There were four experimental groups 

of subjects, two of which were tested with each of the t1o stimuli. The 

stimuli were presented once in acquisition, prior to either the first or 

fourth trial, and in extinction, always prior to t he fifth t rial . A 

control group received acquisition and extinction training ~nthout any 

exposure to the extraneous stimuli . The measure of the response t-ms the 

time the subject too to pass a mar{ four inches in front of the start- box 

door after it had been opened to start the trial . This presumably is 

largely a measure of response latency. 
/ 

Gagne found that there were no differences in acquisition lat-

encies bet een the controls and the two groups of subjects that received 

the extraneous stimuli prior to the first acquisition trial . The author 

interpreted this as a demonstration of the fact that neither stimulus had 

an inherent facilitating or inhibiting effect on the running response. The 

first trial latency in a runway, however, is so variable that it would be 

difficult to demonstrate any effect . On the other hand, both the buzzer 

and the scratch presented prior to the fourth acquisition trial signifi-

cantly increased the response latency (i. e . , "inhibited") of the experi-

mental subjects in compar ison to the controls . The groups were not 

different from the controls on the next trial - in other words the inhi-

bitory effect was specific to the trial on which the extra stimulus was 

presented. 
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In extinction the presentation of the scratch prior to the fifth 

trial result ed in a significant decrease in latency (disinhibition) on 

that trial only. The buzzer, on the other hand, produced a significant 

increase in latency of the fifth extinction trial, and a significant 

decrease on the follonng sixth trial . All comparisons were made to the 

control subjects ' behavior on the corresponding trial. 

The effect of the scratch on the operant running r esponse appear s 

to parallel Pavlov ' s observations with salivary conditioning . During 

acquisition, when response latency was decr easing, this stimulus acted as 

an external inhibitor . 

During extinction, when response lat ency was increasing, the 

scratch had just the opposite effect . That is, it decreased the latency or 

in other words acted as a disinhibitor . Any possibility of interpreting 

both these facts as due to the scratch being either inhibiting or facili­

tating, in and of itself, seems to be ruled out . At different stages of 

training exactly opposite effects were observed. 

The interpretation of the results with the buzzer is not so 

straightfon ard . I n both acquisition and e tinction the buzzer inhibited 

running on the first test trial. Thus Gagne suggested that the buzzer may 

be alled 11 an 1 emot ' on- producing ' stimulus" , in the Skinnerian (193 8) sense 

that it depresses the rate of respondin • There appears to be some plausi­

bility to this interpretation in view of the fact that the buzzer was 

"attached to the under side of the starting p1atform in such a manner that 

the clapper struck the platform" Gagne, l9Ll, p. 106 • Peculiarly, how·­

ever, during extinction there was a mar ked decrease in latency on the 

second trial following presentation of the buzzer. To interpret this 

unexpected finding as evidence of the buzzer pr oduc i ng disinhi bition would 
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not confl i ct 1vith Pavlov's repeated assertion that the disinhibitory effect 

may occur only after presentation of the extraneous stimulus; but such an 

interpretation would smack too much of capitalizing on a chance fluctuation 

in the data. 

The important point of the Gagn study is that both inhibition and 

disinhibition could be demonstrated in the operant setting. In view of the 

different effects of the buzzer and scratch one might suggest that the 

decremental- incremental effects of an extraneous stimulus are more reliable 

when, as was the case with the scratch, an "orienting reflexn was consist-

ently elicited. 

Winnick and Hunt (1951), interested in the possible dynamogenic 

effects of extraneous stimuli during acquisition and extinction, essentially 

replicated the Gagne study. These investigators felt that the same extra 

stimulus (buzzer) might produce different effects at different stages of 

both acquisition and extinction. 

Employing the buzzer as the extraneous stimulus, the Winnick and 
/ 

Hunt investigation duplicated the Gagne experiment in almost all technical 

and procedural details . The point of difference between the two experiments 

was the stage of trainin at which the buzzer was presented. There were 

four experimental groups for each of which one acquisition and one extinction 

t rial was preceded by presentation of the extraneous stimulus. The acquisi-
I 

tion (A) and extinction (E) t rials on which the buzzer was presented ~ere, 

for the four groups: A-4, E-2; A-8, E-4; A-12, E-5; and A-14, E-6. The 

fifth group was comprised of control subjects which never experienced the 

buzzer on any trial . 

During acquisition, all four experimental groups showed an increase 

in latency on the acquisition trial before which the buzzer was 
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1 
presented. - The magnitude of the response decrement (amount of inhibition ) 

produced by t he buzzer decreased with conti nued acquisiti on t raining . This 

was so r egardless of whether t he decr ement was measured i n absolute or in 

proportional t erms, and whether i t was viewed 1rlth respec t t o the behavior 

of the subject on its own preceding acquisition t rial, or the behavior of 

control subjects on the ~ acquisition trial. Thus the buzzer inhibited 

responding more radically earl y in acquisition, the effect decreasing as 

the running response became stronger with successive reinforcements . 

The results of extinction testing with the buzzer, like Gagn/ s 

findings, were somewhat ambiguous . For subjects tested on the second 

extinction trial, the buzzer significantly decreased the latency of response . 

However, as the authors comment, 11\Vhen the buzzer was introduced before the 

fourth, fifth, or sixth extinction trial, the effect was small and equi-

vocal in direction" (Winnick and Hunt, 1951, p . 214). Thus the buzzer in 

this experiment acted as a disinhibitor only early in extinction. This 

findin might be inter preted in many ways . For example, the temporal inter-

val between the first presentation of the buzzer (during acquisition) and 

its subsequent presentations during extinction happened to be longest for 

that exper imental group tested on the second extinction trial . Possibly a 

per sistin emotional after- effect of the first buzzer presentati on con-

taminates these data . 

We may summarize the Winnick and Hunt experiment by first pointing 

out that the same stimulus did inhibit responding during acquisition and 

l. It should be pointed out that both the acquisition and extinc ­
tion curves for the control subjects in the Winnick and Hunt study were 
very similar to t he corresponding control data of Gagne . 
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disinhioit it during at least one point of extinction. Thus the study is 
/ 

in basic agreement with Gagne ' s earlier demonstration. 

These experiments seem to have demonstrated existence of the 

Pavlovian phenomenon in an operant setting . In any event, interest in 

the problem seems to have subsided for some ten years until the most 

recent American uork on disinhibition by Yamaguchi and Ladioray (1962 ). 

They reported two studies investigatin ~ the effects of extraneous stim-

ulation during the acquisition and extinction of a runway response . In 

the first experiment rats were trained to traverse an enclosed 18- inch 

1- shaped runway for a food reward . The response measure as the time from 

opening of the start box until the rat traversed the first 15 inches of the 

run ay . On test trials a 500 cps tone (approximately 100 db . ) was pre-

sented during the measured run . That is, the tone commenced with the 

opening of the start box door and terminated when the animal passed the 

fifteen inch run~ay mark . There were three experimental groups, each 

group tested with the tone only once . All subjects were given 60 acqui-

sition training trials . On one of the three final trials (58 , 59, or 60 

the "acquisition group" was presented with the extraneous stimulus . 

After the 6o acquisition trials, only the two "extinction groups" were 

given massed extinction trials . One group was tested after the tenth, and 

the other after the twentieth extinction trial . With no further presen-

tation of the tone, running speed as observed for the three trials 

following tone pr esentation . 

The findings were that the tone significantly dec r ease runnin 

speed in acquisition, and incr ased running speed in extinction. The 

groups given ifferential degrees of extinction training did not differ in 
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terms of the magnitude of the r spouse increment. 1 Finally, the increment 

during extinction on the trial ollouing the test presentation was sig-

nificantly greater than the incr ment on the test trial itself . In other 

"trords, although animals ran faster on th trial uith the tone resent, 

they ran faster still on the subsequent trial . On the second post-test 

trial, scores were similar to the test trial, and on the third post-test 

trial similar to the pre- test trial . 

In the second study Yamaguchi and Ladioray studied the effect of 

different intensities of the 500 cps tone on acquisition and extinction. 

In an attempt to equalize the acoustical characteristics of the stimulus 

at different apparatus locations, a cir cular maze was employed, with the 

loud- speaker suspended in the centre . There were three tone intensities 

employed, measuring respectively; 45, 58, and 85 db . Three experimental 

groups of subjects were tested after 115 acquisition trials, one group 

with each tone intensity. A fourth group which did not receive the tone 

acted as controls . Following 120 acquisition trials all groups received 

40 extinction trials . Three of the groups were tested (each with its 

acquisition tone intensity) on the 36th extinction trial . The fourth 

group was the control . 

The results may be briefly summarized as follows . Only the 85 db. 

noise produced significant external inhibition (decrease in running speed) 

during acquisition, and only the 45 db . noise produced significant disin-

1 . Because no appropriate control groups were run, all the fore­
going conclusions were based on the comparison of the response on the test 
trial and on succeeding trials to the response on the trial immediately 
preceding the test. This suggests that the magnitude of the changes which 
tv-ere reported was likely underestimated. In acquisition one would expect 
response time to be decreas ng, and in extinction, increasin over trials . 
This is just the opposite of the c anges observed in response to the 
test stimulus . 



hibition (increase in runnin an ed) during extinction.l There re no 

consistent post- t st trial changes in running s d, such as had be n 

/ 

observed in th first study, and in the ex_ eriments by Gagne and qy 

Winnick and Hunt. The results of th secon study by Yamaguchi nc 

Ladioray are not really consistent th those of the first. The e::tra-

polation of the intensity function uggested for isinhi itin~ stimuli 

in the second study would predict that a 100 db. tone would be an 

ineffective disinhibitor. But in fact, in the first study, which 

differed in procedur details, 100 db. , as foun to be an ffectiv 

disinhibitor. Commenting on the two studi s, Ya, guchi and Ladioray 

suggest: "that the disinhibition effect is a fact but not an easily 

reproducible one" (Yamaguchi nd Ladior , 1962, p. 576) . 

Lookin at all three run ay investigations (Gagne, ~innick and 

Hunt, Yamaguchi anr Ladioray) , wh t ar to conclude? irst, they 

provide evidence that phenomena similar to P vlovian eA~ern 1 inhibition 

and disinhibition may demonstrated ith an operant respons • Th 

runway setting, ho; ver, has some inher nt problems, and these !X'SSibly 

contributed to the lack of consistency in the findings . 

1. All these com arisons could, in distinction to the first 
study, be made by comparing the response speeds for experimental 
and control subjects at the ~ stage of training . 

.4 
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First, runway speed itself tends to be a somewhat variable measure, 

easily influenced by uncontrolled events in the experimental environment. 

Thus, for example, in the se onn study by Ya~a n~hi and Ladioray the mean 

running speed for the control subjects was considerably lower on the 38th 

and considerably higher on the 39th extinction trial tr~n it ivas on the 

35th trial. This kind of trial-to-trial fluctuation, in the absence of 

any experimental treatment, makes it especially hazardous to attribute si -

nif'icance to a difference observed betueen behavior on a test trial and be­

havior on some subsequent trial, not speci£ied in advance. The necessity 

of discrete trials in runway condition ng poses another problem, for it 

means that animals must be moved from the goal box to the start box on each 

trial. This disruption undoubtedly ·roul influence to some extent t.he effect 

of the experimentally controlled extraneous stimulation. Thus it ap ars 

that runways are far from the ideal settin in which to study the inhibiting 

and disinhibiting properties of extraneous stimuli. 

The ar- pressin operant procedur developed by Skinner, on the 

other hand, does not suffer from these disadvanta es. fe shall finally 

review the three studies that have investigated disinhibition employing this 

type of operant response. 

Skinn r in 1936 reported what he considered to be a 11failuro to 

obtain disinhibiti n". The situation involved rats bar pressing for food in 

vrhat has commonly ?ecome knetm as a "Skinner bo,x". The d pendent variable 

in such an experiment is the ~ of freely emitted bar presses . Initially 

the animals were trained to bar press under a periodic food reinforcement 

schedule, and then extinction was carried out by discontinuing all further 

reinforcements. During extinction, a "disinhibiting" stimulus was introduced, 

and its effect on the response rate noted . Ther l'tere 18 rats in the experi-
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ment, with two records taken from six of the subjects, so that a total of 

24 observations were available. The different "disinhibiting•t stimuli 

employed by Skinner, with th number of occurrences of each given in 

br ackets, er : onset of a 3- c .p. light (7), th click of the empty food 

deliverJ me haniom (2), pricking the tail of the subject with a needle (3), 

and removing the subject froM the tJpparatus an tossin it ''into the air in 

such a w y th t vi orous righting r flexes were voke " (12). 

There 11er no numerical analy es chan. . in re ponse rate, but 

Skinner reported that, with the exception of the light, there as no sub-

stantial evidenc for any increase in r spon r ate follo ing pr ant tion 

of th extraneous (?) stimulation . Fo ever , all instances of any increase 

in r spending were interprete by Skinner as temporarJ facilitations of an 

othorHis "out- of- step" extinction urve . :the ar nt takes th following 

form . T en e:;ct nction behavior is raph a1_ly depict d in a "cumulative 

r ecor 11 , as cumu.lato res ones plotted a ainst elapsed time, one observes, 

according to Skinner, a smooth ne atively accelerated curve . This extinc-

tion cur-ve describes an "envelope". In 1 instanc s h re the xtraneous 

st muU resulted · n a temporary incr ease in respons rate (e . g. , for four 

out of the event sts with the light) , Skinn r pointed out that the xtinc-

t on curve " as for some reason belo ts env lope and the effect of the 

facilitati n [. e . , th xtraneous stimulu~ was simply to brin it to it 

nroper position" (underlining mine ) (Skinner, 1936, • 133) , This int r -

pretation is infallible, because if ther ~ e t mporary incr ase in 

response rat , then for Skinner the curv preceding this incr ase will 

always be belo the hypothetical envelope . T e envelope is drmm simply 

by joining the point of maximum response rate late in extinction to the 

early por tion of the cumulative curve ! The precise shape of the 11 envelope 11 
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differs for indivi ual rats, and thus no empiric 1 control is possible. 

0 kinner sugg sted th t the response incr m nts which h did observe, 

as well as those r ported by Pavlov, may simply be du to a facilitativ effect 

of the extraneous stimulus on respondin . t Pavlov stressed the f ct that 

the .. ame stimulus '11 hav op;e>si te effects at different at ges of trainj.ng. 

Thus, to support his contention, Skinner should have demonstr t d that the 

light had a facilit tiv ff ct during cquisition of the bar- pres ing 

response . This he conspicuously failed to do. 

The v ry loose experimental control involveo in th delivery of such 

1 stimuli" as tossing the animal in the ir and prickin its tail ith a in, 

m ke the stimuli se m inappropri te for critical "disproof" of disinhibition. 

From the vantage point of 27 ye rs , it is amusin to s e the sycholo lst who, 

mar than any other , has ma e it po sibl to maintain trict and automated 

nvironm nt 1 control over th experimental s ce, e ploy such "impure 

stimuli". Further the time of testin~ in extinctio ( nd thus the d gr of 

extinction attained) was unspecifi d. Possibly disinhibition only occurs 

when rat of o r t responding has been reduced to a v ry low level.1 

In sumraary, we object to Skinner ' s 11failur to show disinhibition" 

both on the ground that inapproprtat etimuli were emplo ed, and that no 

criterion for extinction as adopted. ven then, ho ver, ther occurr d 

increases in respons rat in some animals . Skinner' s int rpret tion of 

these incre ses as due to facilitation o:f an "accid nt lly" d pr ss d 

1. In the thr e sa.mpl extinction curves that Skinner pr sent , 
th t fo disinhibition took place after L5-6o inut~s of extinction. 
The reat st incre se in rate occurred in th 6o minute am.le, hen 
baselin response rate was lo r than in the cth r ~ro curves. 
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extinction curve is untena :lle. There is c rt inly , o dis roof o tho 

ph nomenon simpJ by re-n minEr it. In any cv nt, thG next c~. riment to .,_)e 

d scribe (Horns and Heron, 19LO) as sically a replica ion of kinner's 

attempt, rut emplo n a mor rigo us extinction criterion ~d ore appro­

priate disinhibiting stimuli. The r sults in tr~a case clearly indicat d 

th occurrenc of the ' ainhibition ph nom non. 

Horns and Heron (19h0) first trained rats to bar pr ss for food on 

a four minute fix d int rval reinforcem nt sch dule. This trainin~ was con~ 

tinued for ten 1- hour ily s ssions. Ther lf re then five day of extinc­

tion ( her no reinforcem nt as given), and finally five days f disinhi­

bition t stin (with th e·tinction schedul remainin in effect.) 

disinhibition test~ ere administered urin each 1-hour testin sess:on. 

The thr disinhihitin timuli employed Wt:re: a buzzer, a light, and 

presumably very ·Tea shock (milliamperae uns ci.fied). Each 

buzzer and light pr sentation was of 30 so onds duration . The firct 

shock presentation was 30 conds, the secon~ s 150 seconds. 

The authors com ared th total num r of r spons s on a disinhibi­

tion test day to the total num r of responses on the i th (i • . , pre-test) 

extinction day. They found that the el ctric ahock ro uced ne rly 96, 

increment in responding. The other tvro stimuli ( uzz r an light) caus d 

only negligible chan es in response rate when tho ''hole day' s session as 

considered. Thi re resents, howev r, n exce dingly :::tringent criterion 

for disinhibition. As an e':tinction rogram a maintained throug out th 

test sessions, th robability of reaponding woul b erpect d to contin­

ually declin • Thus, a temporary increment in rat brou ht about by the 

r latively short duration extraneous stimuli might ;ell fail t.o bring the 

day' s tot 1 responses up to th number that occurred on the fifth e tine-

tion d This was apparently the case , for the authors r port that on 
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th first pr s n ation of the buzzer 11 the r sponse rat [!a~ rai d from 

1 .12 imme ~ tel.y efor , to 22.08 i .ediat ly after, an incr se of 10.96 

[i,ut thai] ••• th tot l m an r spons or the tri l E.e., for the l-hour 

sessio~ s 28 • .52, actually sli htl low r than th cor obtain d in the 

final e inct · n rial" (Horns and Heron, l9L , • 99). to the 

li ht stimulus, th uthors sin ly port that the ~varag cor for 1x 

animal (nr SUPJ.ably th est " isinh.: itors11 ) increaaed from 6.64 to h$.32 

with the first int ctuction of th light stimulu , which w s presented on 

the fifth te t ay. 

The uthors minimiz the effect of the e tran ous stimuli on 

re ponse r t by ( ) consid ring the whole day ' s session rather than just 

that portion t mporally conti ous with the stimuli, and (2) by co,p in 

this r spon e r te to a r te in existenc one to ~ive ays arli r in 

extinction. This .. ·tr mely cons rvati ve proc dure may well 

infl.u nc d by kinn r ' s arli r yrotechnics, when the 11 env lo II s u d 

to e lain a ay t mpor chan s in r sponse rat • Temporary chang s c n 

val. at d for significanc by contr sting the e avior of an 

A~ rimental groun to that of a control broup not r sented ith the disin-

hibi tin stimulus, but Horns and Heron emo oy d no :ruch up. Furth r, 

the order in wh ch th various disinhibiting stimuli w r te ted w s not 

counterbal nc d. 

This riment thus does not allow cl ar-cut conclusions r garding 

all the sti uli mploy d. It appears f m th individu 1 nd mean cumulativ 

r cords that re given, how v r, that all three stimuli produced at 1 ast a 

transient increm nt in response rate. ecauoe th effect of the Qhock 

apparently rsist d ong aft.or its termination, this w s th only xtran ous 

stimulUl!l tha unequivoc lly incr as the ol d 1 s rospons o tput. 
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Te must t le st re with the present authors' conclusion that 

11 disinhibi tion . be ro ~ d in the lever- push · ng situation if the rop r 

otimulus is iven" ( 1orns and Heron, 191~0, • 102). The analo to the 

vlovi n nheno non ul of course have een strcn th ned had th authors 

de ~n trated an iru1ibiti ef act f th sam stimuli durin ac uisition of 

bnr presoin • 

The last stud to r ported as y rim r nd K min (1963) r o, 

in a a ries of three , ·periments inv sti ated the ~facts of prior exper­

ience · th 11 unsignalle 11 electric shoe 1· on later acquisition o a condi t1.oned 

emotional r spons (CER) . The study ha een asian d as attempt to 

investig te "a ptat1.on11 of e otional reactivity to sh ck, ut th authors 

r port d an instance of accel rated respondi 1.n the pres-nee of a sti .ulu, 

which they int rpr tc 

~ts, after chievin 

s disinhibition. The asic roc :iura as as i'ollolvS. 

stabl level of bar- pr ssing behavior for perio ic 

food reinfor em nt, were e·~s d urin ach daily ex eri~ntal s ssion to 

four i second el ctric shocl~s. In the first '~ ri nt, t shock intensities 

mplo d ran~ed from .25 ma. to L.O rna . , the day-to- day intensity pattern 

varying for th thr di rent o erim ntal groups. y the end of t n 

"fr e shock" day , h ever, ach xp rimental animal had ha· n equal num 1 r 

o ey:peri nc s th each of tho shock int nsiti o em loy d . A fourth roup 

of control animals sim ly given undisturb ressing e~ r nee 

for ten da s. Fo lo ,ring the t n "shoe adaotation" , all subjects uer 

giv ~n standa. C • trainin • The CER procedure consist d of re .... ntation of 

a 3-minute hit noise (CS), t rminati th a ~ s cond 1.0 ma. sho~ (U3) . 

our such · r d C~-US presentations ~ere ,iven uring each aily tlro-hour 

bar ressin session. Th thr~e e rimental roups, in ontr st to the 

control subjects, dis.layod on the first CER day a significant tenrency to 
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incre se respondin in the presence of the wh te noise. Th's tendency, 

of course, as the e:ract opposite of th characteristi 1ecrease in res nse 

rate proauced by the c~ in the control group. mhe e erimenta groups ha , 

however, e t red CER tr .inin 'trlth lmr l;asclin response rate..,, 'u to th ir 

"free shoe::" experience. Th d r c to 1hich baseline re:::;pons rat had n 

11 inhibited11 by fr "" shock correlated significant,ly 'th th aoount of res ns 

"s e n- up11 (rho= • 3, E < .001) - the m re .~.h.., bas line rat, had crop ' , t e 

great .r s the t nr' ncy to ace .lera e respon ing. 

The authors summarize their results JY stating that 11 thcr is 

apparent tend nr.y or SU)j cts with very lo•-1 aselinl')s to increase t air 

r spon e r tcs in the pres nc of the CS'' . ('rimer n Kamin, 19 'J, p. 510) .l 

Tvro follow-up e~oriments denonstrat that the acceleration in 

respondint; that ha een oboerved in the first e~:.-pcriment w s no·t a imple 

consequence of the prior experience with fre shock, but do.ended upon a 

lo baseline rate of operant responding. · fuen s uere given free 

shock e· er nee, ut 1-1 r then a at ~ to re- develo a normal rate of bar-

pressing, the 'rhtte noise di no produce any acce er tion in response ra ·e. 

e autho s int rpret the cc eration tendenr.y in t rms of 

Pav avian r isinhibition, sugg sting thac the ma contri ution of th 

stuc ieo mi r;ht "the d v loproont _,f a simple anrl st bl pr paration for 

t 1 stu y o.L inhi i tory an is nhi itory nheno cna" ( .rimer and arJ.~n, 

1963, p . 5 5). T ey fu.rth~r pointe(l out, houev r, that to .firmly stablioh 

l. T ""'rim r and Kamin study reporJ.,cd a n bcr of control.., ~ hich 
mad clear th t th ace er a• res n"' rate s not statis"-ical arti­
fact, but di d p nn on 'r sentation of the 
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the disinhibition int rpr tat.ion, t h ul .e -. 4rim ntal.ly determin d 

"wh ther the accelerati n tendency an e re ro uc d when pcrant 

havior is inhibit~d by other eans (e • • , -~rim ntal extinction), 

an hen e ·t.raneous stimuli in other s nso mod lit es ar m. loy " 

(Brim ran Kamin, 963, p. 515) . 

* * 

The review of previous invest,igations concerned with disinhi­

bition leads to the conc _usion that , lil the phenomenon has en demon­

strated in several situations, little is in fact mo~ about it . The 

ph nomenon has n are_ "fragile", d rel"lB.rl{a ly refractory to arame-

tric investi ation. This, however, may lar ely attributable to the 

n tu:re of the te ting situat.ions em. loy d. it in rnan;r classic 1 

con itioniP~ procedures , and pre-eminently uith the GSR, an c7traneous 

stimulus is not 11ne tral" ith resp ct to the CR. ith discrete-

tri 1 op rant r sponoe, auJh as in the rum y st.u ie , t.h h n in of 

th subjc t bet en trials, and the distraction o the e~~erimenter ' s 

presence during tri ls, does not augur ~ 1 for a scnsitiv t st o~ the 

ef cts of extraneous stimuli . 'I'he operant bar pre Doing procedur 

appears to e i eal in this respect, for the subj ct may b isolated 1n 

a light- proof, sound- proof chamber , and all eA. ~rimental pro r amming nd 

recor din done by automatic equipment . Further a "fr 11 operant such s 

bar- pr essin has the added advantage o mak ng availabl a ~ontinuous 

r cord of response rate th.roughotrt the testing session, 

Thus, dopting the bar- pre sing o rant as the conditioned r sponoe 

may make fe sible sensitiv arametric st dies of th disinhibition pheno­

menon . This as certainly suggest d by the r at reliability across sub­

jects of the effect r ported by Brimer an Kamin (1963) . Th go 1 of this 
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thesis was to carry out such investigations. Two major variables are involved 

in the disinhibition henomenon, viz., the extraneous stimulus and the inhi­

bition of the conditioned response. Thus the experimental work w s directed 

toward these two areas . In total six exp riments ere carried out. Disinhi­

bition was investigated with extraneous timuli of differ nt sensory modalities, 

different durations , and different intensities . The ~ffects of different 

types of inhibitory operations were examined, although for most of the studies 

a standardized experimental extinction procedure was eventually employed. 

Finally, a s ries of e eriments sought to determine hether response 

suppression, or only a low level of respondin , was the sufficient condition 

for the disinhibition phenomenon. 



CHAPTER THREE 

EXPERH1ENT 1 

The work to be reported consisted of six separate, but closely 

interrelated, experiments . The most coherent form of presentation will 

be to present each experiment in a separate chapter, ~vith its own method, 

results, and brief discussion sections . The final chapter will review 

the findings of all six experiments in a concluding discussion. 

METHOD 

The type of subjects, the basic apparatus, and many procedural 

details were the same in all six experiments . Thus, an extended 

description of the method will be presented only in connection with 

Experiment l . 

Subjects and Apparatus 

The subjects in all experiments were experimentally naive male 

hooded rats , supplied by Canadian Research Animal Farms, ranging in weight 

from approximately 250 to 300 grams . There were 64 subjects in 

Experiment l, randomly assigned to eight experimental groups . 

The apparatus consisted of eight standard Grason-Stadler operant 

conditioning units, ("Skinner boxes"), individually housed in sand-filled 

11ice- chest11 type sound- attenuating wooden boxes . One wall of the Skinner 

box contained a food receptacle, a response lever, a loud speaker , and a 
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The design was a 2x2x2 factorial, with the three factors being: 

(1) type of inhibitory operation 

(2) modality of extraneous stimulus, and 

(3) duration of extraneous stimulus. 

The inhibitory operation was either experimental extinction of the bar 

pressing response, or food satiation. (The exact procedures employed in 

these two inhibitory conditions are described later.) The extraneous 

stimulus was either white noise at an 80 db . intensity level or house 

illumination of approximately 2 foot candles. The stimulus duration was 

either 1~ seconds or 3 minutes, although the test measure always con-

sisted of the number of responses in the 3-minute interval following 

stimulus onset . 

Combining each level of each factor with each level of the other 

factors gives rise to eight possible experimental conditions, in a simple 

2x2x2 factorial design , Eight subjects were trained under each of the eight 

conditions . 1 

Preliminary Training 

The animals were first put on a 24- hour feeding rhythm which 

reduced them to approximately 75% of their ad lib body weight. The sub-

jects were maintained at this weight throughout the preliminary phase of 

the experiment, being fed once daily, approximately one hour after each 

experimental session. 

1 . The experimental treatments were counter-balanced for both 
the time of day of running and the particular Skinner box employed. 
Thus, each experimental condition appeared equally often at each time of 
day and equally often in each Skinner box. 
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The subjects were initially trained to bar press for food and then 

given eight, 1-hour daily bar pressing sessions with a 2t minute variable 

interval (VI) food reinforcement schedule. The reinforcement was standard 

Noyes food pellets . 'ltlith the exception of the first VI day, when the house 

light was on throughout the hour, all training for all animals was carried 

out in complete darkness. This preliminary traini~g procedure resulted in 

a stable rate of bar pressing, maintained throughout the experimental hour . 

On the last two VI days (Days P-1 and P- 2) the appropriate extraneous stimulus 

(noise or light, of l~ seconds or 3 minutes duration) was presented twice 

during each session as a pretest . This was to determine the effect of the 

stimulus on the "intact" (i.e . , non-inhibited) operant response . On each 

pretest trial the number of responses occurring in the 3-minute interval 

preceding stimulus presentation, and in the 3-minute interval commencing 

with stimulus onset, was recorded . The effect of the stimulus could thus 

be quantified by an inflection ratio identical to the suppression ratio 

employed by Kamin (1961) . This ratio is B , where 11B11 r presents the 
'A'+'n 

number of responses during the 3-minute stimulus , and "A" represents the 

number of responses made in an identical interval immediately preceding 

stimulus onset. The ratio has limits of . 00 and 1 . 00; where . 00 represents 

complete response inhibition; . 50, no effect of the stimulus on response 

rate; and 1 .00, the case where no responses are made prior to the stimulus 

interval, but some are made during it . 

Inhibition Trainin 

Following the second pretest day, three inhibition training days 

were given . There were , as previously mentioned, two types of inhibitory 

operation employed; experimental extinction of the bar pressing response, 
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and food satiation. In the extinction procedure animals were maintained at 

75% of their ad lib weight but, during each experimental session, no food 

reinforcement was programmed. Thus, bar pressing was no longer reinforced . 

In the food satiation condition animals were allowed free access to food in 

the home cage for one hour prior to their introduction to the Skinner box; 

during each 1-hour experimental session the VI food reinforcement schedule 

remained in effect . Half of the 64 animals were run under each of the 

inhibitory operations . This division, of course, was orthogonal to the 

divisions into two stimulus modalities and two stimulus durations . The 

inhibition training was continued for three days. 

Test for Disinhibition 

Following the third inhibition training day, testing for disinhi­

bition began. During the test phase of the experiment,the inhibitory 

operation of extinction remained in effect for the extinction animals as it 

had during the three prior inhibition days; that is, no food reinforcement 

was given for bar pressing . Satiation animals, however, were switched from 

a 1-hour to a 23-hour ad lib feeding schedule in the home cage . This change 

was necessitated by the fact that for some animals the 1- hour free feeding 

prior to Skinner box experience had not suppressed bar pressing to the 

requisite low level . Throughout the test, satiation animals continued to 

receive food reinforcement for bar pressing on the 2i minute VI schedule. 

To assure that baseline response rate was equally inhibited in all 

animals at the time of testing, the presentation of the extraneous stimulus 

was made contingent on a criterion of thr ee minutes with no response. 
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That is, the test stimulus was presented only when an animal had gone three 

minutes without a response.l The number of responses that occurred in the 

3-minute interval follovnng stimulus onset was then recorded. However, 

the probability of responding, after a momentary 3-minute interval without 

a response, is very likely greater than zero. This would be the case 

regardless of whether an extraneous stimulus was presented following the 

3-minute interval without a response. To provide for this, each animal 

acted as its own control. This was accomplished as follows . On each test 

day, each animal received one "dummy" and one stimulus presentation, the 

order of the two being counterbalanced between subjects in each experimental 

group, and within each subject, from day to day. 2 The dummy presentation 

simply consisted of counting the number of responses that occurred in the 

3- minute interval following the 3-minute no response criterion. Thus, 

disinhibition could be calculated by comparing an animal ' s response rate 

during the 3-minute stimulus interval with its rate during the comparable 

3- minute dummy of the same test day. A disinhibition test trial thus 

refers to both the stimulus and dummy presentations occurring on the same 

test day. 

1 . This was accomplished through use of a recycling timer, which 
was reset by each bar press . When the timer timed out three minutes, the 
stimulus was automatically presented. 

2. This means that on each test day, following the initial 
3- minute no r esponse criterion, half the animals in each exper imental group 
received a dummy presentation, and the other half, a stimulus presentation. 
For the second presentation on that day, the conditions would, of course, 
be reversed . The order of test presentation fo r each animal alternated from 
day to day so that animals who had a stimulus first on test day 1 , received 
a dummy first on test day 2. Thus, for any two consecutive t est days the 
order of presentation of stimulus and dummy was counterbalanced both 
between and within subjects . 



The programming of test presentations was, as mentioned, contingent 

on the subject's behavior, but the contingency did not come into effect until 

nine minutes after the beginning of the daily session. The timer controlling 

presentations began to operate at that time . When the subject first 

achieved a 3-minute period without any bar presses, the first test pre­

sentation (stimulus or dummy) automatically began. The contingency was again 

suspended for a 6-minute interval beginning with onset of this presen­

tation. Then, when subject next achieved a 3-minute period with no bar 

presses, the second test presentation began. There were never more than 

two test presentations (one stimulus, one dummy) for any subject on any 

test day. The experimental plan necessitated that the two presentations 

be given within a 1-hour session, as the boxes had to be utilized by 

other subjects . 

The original test schedule called for one stimulus and one dummy 

presentation to be administered to each animal on each of four consecutive 

test days. This program was successfully carried out with all extinction 

subjects . However, the scheduled total of four stimulus and four dummy 

presentations was not obtainable with some of the satiation subjects, 

due to their relatively high baseline response rates . Complete data was 

available, however, for at least two test days for all satiation subjects. 

RESULTS 

Pretest Ratios 

Figure l presents the median inflection ratios for each of the 

four stimulus conditions on each of the four pretest trials . Table 1 

gives means, medians, and ranges for the first trial, and for mean ratios 

computed for individual subjects for all four pretest trials. 
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TABLE 1 

PRETEST INFLECTION RATIOS FOR DIFFERENT DURATION 
AND DIFFERENT MODALITY STIMULI (EXPERIMENT 1) 

TRIAL 1 

NOISE LIGHT 

1! SECOND 3 MINUTE 1~ SECOND 3 MINUTE 

. 43 . 43 . 49 . 30 

. 42 . 44 . 50 . 30 

. 32 - .54 .25 - . 59 . 39 - . 61 . 20 - . 47 

TRIALS 1 - 4 

NOISE LI GHT 

l! SECO ND 3 HINUTE l~ SECOND 3 MINUTE 

. 47 .50 .47 . 37 

. 47 . 50 . 49 . 38 

. 42 - . 53 . 43 - . 60 . 44 - .58 . 23 - . 47 

61 



62 

On the first pretest trial a significant proportion of animals in 

the 12 second noise (14/16, p < .Ol, binomial test)l and 3 minute light 

(16/16, g<.Ol) groups have ratios below .50j while the proportion of sub­

jects in the 3 minute noise condition falls just short of significance 

(12/16, .07<p <. 08) . 2 Thus, on initial presentation, all stimuli but the l! 

second light tend to produce response suppression. It is clear from 

Figure 1, however, that the 3 minute light produces a markedly greater 

response decrement than the other stimuli . Testing the mean ratios for 

trials l to 4 by the Kruskal-Wallis ranked analysis of variance demonstrates 

that the overall differences between groups are statistically significant 

(H=32, E < .OOl) . A series of Mann4J.hitney U tests reveal that the 3 minute 

light animals have lower ratios than the subjects in any of the three other 

stimulus conditions (E <. OOl in each case) but that none of the other 

groups differ significantly. It is also clear from Figure 1 that the 

suppressant effect of stimulus presentation dissipates with repeated trials. 

For each of the three groups initially showing response inhibition the 

inflection ratios are significantly higher on pre ·est trial 4 than on 

pretest trial l (,E <. Ol in each case, Wilcoxon ' s test for paired replicates). 

Baseline Response Rates 

Figure 2 presents the daily median response rates for the subjects 

run under the two different inhibitory operations . These r ates were based 

on total responses emitted by each animal during the daily 1-hour experi-

mental session. 

1 . The null hypothesis for the binomial test is, of course, that 
P=Q=~ . In other words the assumption is t hat half the animals will increase 
and the other half decrease response rate . 

2. An additional five subjects were later run with 3 minute noise 
for comparison with groups in the next experiment . When these subjects 
are added to the present 16, the proportion of animals with ratios below 
~0 is significant (16/21, .E <. 03 ) . 
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On pre est (Days P-1 and P-2) the two roups do not differ in 

response rate. With the introduction of inhibition training all animals 

decrease their response rates from the previous day ' s level (E < .OOOl, 

binomial test), with the satiation subjects dropping to a significantly 

lower rate than the extinction animals (U=l37, E<.OOl) . By the third 

inhibition day, however, this situation has been reversed, so that the 

response rate of the extinction group is now significantly lower than that 

of the satiation subjects (U=l50, £ <. 001) . This relationship is maintained 

over the four test days (E<.Ol on each day). Thus, although the satiation 

procedure initially produces a dramatic drop in r sponse rate, with con­

tinued training, extinction proves to be a more effective response 

inhibitor than food satiation. Both techniques, however, were successful 

in achieving inhibition of responding . 

Test for Disinhibition 

As previously mentioned complete test data was available for at 

least two test trials (i.e., two stimulus and two dummy presentations) 

for all animals . To analyze this data the responses emitted during the 

first two stimulus and first t o dummy presentations ere cumulated 

separately for each subject . These data are summarized in Figure 3, which 

presents median number of responses for each type of presentation for the 

eight experimental conditions . The overall rate of responding is clearly 

higher with the satiation than with the extinction procedure . This ts 

true both for the stimulus (U=254, E <. OOl) and for the dummy 

(U=315, E <. Ol ) intervals. These differences simply reflect the fact 

that food satiation was not so effective an inhibitory operation as was 

extinction. The more important finding, however, is that disinhibition 
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clearly occurred. This is shown by the consistent tendency for more 

responses to occur in the stimulus, than in the dummy interval. 

Temporarily disregarding experimental condition, the response 

rate is higher during the stimulus than during the dummy interval for a 

significant proportion of the subjects (.51..5/64, _£<.001 ) .1 Looking at 

the individual experimental groups , all but the satiated 1! second light 

animals, have, by Wilcoxon ' s test, a significantly higher response rate 

dur ing the stimulus than during the dummy presentation. Thus , even with 

only eight subjects per group, it is found that seven out of the eight 

experimental conditions independently produce significant disinhibition. 

To examine differences between groups in the magnitude of the 

disinhibition effect, each animal was assigned a difference score for 

trials 1 and 2, cumulated . This measure was calculated simply by sub-

tracting the number of responses emitted during the first two dummy pre-

sentations from the number of responses that occurred on the first two 

stimulus presentations . 2 Thus, a positive difference score indicates 

1. In all the analyses involving difference scores, or changes 
in response rates, ties were split between the two categories (increase 
and decrease) following the procedure recommended by Edwards (19.54). 

2. It would, of course, be possible to index the differ ence in 
stimulus and dummy response rates by an inflection ratio similar to that 
employed on pretest. The problem that this creates is that the ratio 
measure fails to discriminate between animals that do not respond during 
the dummy but have differential rates of r esponding during the stimulus. 
Thus an animal with 0 and 5 responses during the dummy and stimulus 
periods, respectively, would receive the same ratio score as a subject 
with 0 and 50 responses in the two corresponding intervals . The 
difference score appears to give a more sensitive picture of the 
magnitude of the disinhibition. 
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disinhibition. Table 2 presents the means, medians, and ranges for the 

difference scores for the eight experimental groups . Table 3 summarizes 

the analysis of variance of these difference scores . 

Looking at the analysis of variance we find two significant main 

effects. First, in terms of inhibitory operation, greater disinhibition 

is produced by the satiation procedure than by ext~nction . This may we l 

be attributable, however, to the fact that overall level of responding 

was higher under the satiation procedure . That is, the magnitude of the 

disinhibition effect may depend upon the amount of inhibition of the 

operant response. 

The other significant main effect is that of stimulus duration . i t 

is found that 1! second stimuli are less effective disinhibitors than 

3 minute stimuli, when response rate is measured for the three minutes 

following stimulus onset . There are no significant interactions. 

There is an interesting parallel between the pretest (inhibition) 

and test (disinhibition) results . It will be remembered that, on pretest, 

the 3 minute light produced the most response i nhibition and the 1! second 

light the least . On test these two stimuli tend to produce, respectively, 

the most and the least disinhibition. If one rank order s the eight 

experimental gr oups in terms of the median inflection ratio on the first 

pretest trial and the median difference score on the first disinhibition 

test day, then the correlation between the two measur es is significant 

(rho= - .67, E <. 05,n=8). The negative r elationship indicates that the 

lower the inflection ratio was on pretest , then the higher the differ ence 

score tended to be on test . Thus , those stimuli which, befor e application 

of an inhibitory operation, ar e the more effective response inhibitors are, 

afterwards, also the more potent disinhibitors . 
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TABLE 2 

STI MULUS- DUMMY DIFFERENCE SCORES, TRIALS 1 - 2 , FOR 
DIFFERENT STIMULI AND DIFFERENT INHIBITORY OPERATIONS 
(EXPERI MENT 1 ) 

EXTINCTION 

NOISE LIGHT 

11% SECOND 3 MINUTE 1~ SECOND 3 MINUTE 

3 . 4 2. 8 1.8 7. 9 

3 . 5 1.5 1.5 7 . 5 

- 2 . 0 - 8.0 -4.0 - 14. 0 - 6 . 0 - 9 . 0 1.0 - 16. 0 

SATIATI ON 

NOISE LI GHT 

1~ SECOND 3 HINUTE 1~ SECOND 3 MINUTE 

6 . 6 12. 8 2. 4 14. 4 

3 . 5 10 . 5 1.5 18. 5 

0 - 17 .o 0 - 37 . 0 - 9 - 13 . 0 -20 . 0 - 36. 0 



TABLE 3 

SUMMARY OF ANALYSIS OF VARIANCE OF DIFFERENCE 
SCORES, TRIALS 1 - 2. (EXPERIMENT 1) 

SOURCE d. f . 1'-1EAN SQUARE F 

I NHI BITORY OPERATION (A) 1 415 .2 4. 85 

STH1ULUS IDDALITY (B) 1 .8 

STIMULUS DURATION (C) 1 558 . 2 6. 52 

A xB 1 37 . 4 

A X c 1 159.3 1.86 

B X C 1 159 .3 1.86 

A X B X c 1 . 8 

ERROR 56 85 . 6 
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p 

< .05 

<.02 
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The preceding analyses have concerned the data for the first two 

stimulus and dummy presentations only, since some animals in the satiation 

groups received only two trials. We now turn to the question of the mag-

nitude of the disinhibition effect as a function of test trial. For this 

purpose, we have complete data for 4 trials for the extinction subjects, 

and for 2 trials for the satiation subjects. 

Figure 4 presents the median number of responses made on each 

stimulus and dummy presentation, separately for extinction and satiation 

subjects. Within each of these conditions, the four stimulus groups have 

been pooled. 1 For the extinction procedure, it seems clear that the 

disinhib.tion effect, calculated as the difference between stimulus and 

dummy, decreases with continued testing. There is a significant drop in 

difference score occurring from trial l to 4 (T= 150, E <. 05) . The 

significance of this finding is ambiguous, however. For, while consecu-

tive trials involve increasing familiarity with the stimulus, they also 

appear to involve an increasingly lower overall response rate . When 

dummy presentations alone are considered there is also a. significant 

difference in the number of responses on test days land 4 (T=ll8, E<.Ol) . 

Thus, it is unclear whether decreasing disinhibition is attributable to 

increasing familiarity with the stimulus or to decreasing baseline response 

rate. 

For the satiation ·animal , there are no significant changes in 

response rates from test day l to test day 2. For the 13 animals which 

l . The raw data for the subjects in the different groups appears 
in the Appendix. Unfortunately the small size of the groups does not 
allow individual statistical treatment of the different stimulus conditions . 
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received four test trials there was again no significant change either 

in baseline rates or responses to the stimulus from days l to 4. These 

13 animals, however, constitute a selected sample - those rats with base­

line rates sufficiently low to allow 2 test presentations on each test day. 

Following completion of the main portion of Experiment l, a final 

group of 8 rats was subjected to a different inhibitory operation, as an 

attempted~~ force . The question raised was whether, if bar pressing 

were inhibited by punishment (electric shock for each bar press ) , the 

disinhibitory effect would still be exhibited - even though shock punish­

ment for bar pressing remained in effect throughout the test for disinhi­

bition. The basic procedure was the same as that previously outlined, 

except that there were no inhibition t r aining days separate from the 

testing days. The punishment contingency suppressed bar pressing so 

rapidly that each subject could receive both stimulus and dummy presen­

tations on the first day of punishment, as well as on all subsequent days . 

The shock employed to inhibit bar pressing was delivered to the feet of 

the animal from the grid floor of the Skinner box . The shock intensity was 

individually adjusted for different animals to a level that effectively 

inhibited responding . The intensities employed varied from .25 ma to 

.50 ma calibrated on a Grason-Stadler Model El064GS shock generator . Four 

test days were given immediately following pretest day, each animal 

receiving one dummy and one stimulus presentation on each day . The pre­

sentations, as in the earlier experiment, were contingent on a 3-minute 

no response criterion. Throughout the test phase of the experiment , the 

VI food reinforcement schedule remained in effect . The di sinhibiting 

stimulus employed consisted of both the light and noise, presented con­

currently. In all other respects the procedure was identical to that of 

Experiment l . 
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Figure 5 presents the median number of stimulus and dummy responses, 

summed for the four test days. All eight animals have a higher response 

rate during the stimulus than during the dummy interval (T=O, E =.01). 

DISCUSSION 

The major conclusion to be drawn from Experiment 1 is, simply, that 

the disinhibition effect has a considerable generality. The observed 

differences in the amount of disinhibition produced in various experimental 

groups are of relatively less theoretical significance. The important 

point is that, considered independently, all but one of the eight experi­

mental treatments produced clear disinhibition. Thus, the acceleration 

in response to an extraneous stimulus which we first observed in associ­

ation with "free shock" as an inhibitor (Brimer and Kamin, 1963) clearly is 

not specific to the use of shock as an inhibitor, nor to the use of white 

noise as a disinhibitor. We have now demonstrated that the response 

acceleration effect occurs under four types of inhibitory operation 

(unsignalled shock, extinction, f ood satiation, and punishment), two types 

of stimulus (light and noise), and two stimulus durations (1! second and 

3 minute ) . The facts that the effect appears when operant responding is 

inhibited by experimental extinction, and that it is produced by extraneous 

stimuli in at least two sensory modalities, appear to justify identification 

of the phenomenon with Pavlovian disinhibition. The phenomenon, indeed, 

appears even more general than Pavlov reported; for we observed it when 

operant responding was diminished by satiating the animals with food, 

without any experimental extinction (this, in Pavlovian language, amounts 

to reducing the excitability of the centre of the unconditioned reflex) . 
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The fact that response acceleration occurs with the presentation of an 

extraneous stimulus even when each bar press is punished with shock, 

dramatically demonstrates the strength of the tendency to disinhibit. 
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We found, as Pavlov and others have reported, that the stimuli 

which disinhibit the suppressed response, inhibit the non-suppressed 

response . The relationship between the inhibitory and disinhibitory 

capacity of stimuli appeared to be linear, rather than curvilinear as 

Pavlov had suggested. The better inhibitors were the better disinhibitors . 

Possibly, however, had we employed stimuli which more radically inhibited 

pretest responding, the disirlhibition that occurred on testing with these 

stimuli might have been attenuated. The important point seems to be that 

the same stimulus which reduces the probability of responding when the 

animal is in one state, increases the probability of responding when the 

animal is in another state . The effects of an extraneous stimulus on bar 

pressing rate cannot, therefore, be attributed to any simple relation 

between the stimulus and responses directly elicited by it which interfere 

with or facilitate bar pressing . The state of the animal at the time of 

presentation of the stimulus is crucial . 

The fact that the disinhibition effect diminishes with repeated 

trials (at least when the inhibitory operation is experimental extinction) 

raises the question of whether this diminution is to be attributed to 

increasing familiarity with (adaptation to) the stimulus, or to the pro­

gressive weakening of the basic tendency to perform the bar pressing response . 

The second experiment was designed to investigate the effeot of differential 

degrees of familiarity with the stimulus on the disinhibition effect. 



CHAPTER FOUR 

EXPERIMENT 2 

This study was designed to examine the effects of previous 

familiarity with the stimulus on its subsequent efficacy as a disinhi­

bitor . Within Experiment 1, all groups had had four experiences (pretest 

trials ) with the stimulus before it was employed as a disinhibitor. 

Within Experiment 2, new groups are added, providing different amounts of 

previous experience with the stimulus. 

Those new groups in the present study which receive ~ pretest 

trials control for the possibility of an order-effect artifact in the 

inhibition- disinhibition phenomenon. It is logically possible that the 

reaction to an extraneous stimulus changes sign vnth repeated exposure to 

the stimulus . Inhibition might occur when the stimulus is presented for 

the first time, and disinhibiti on occur after the subject is familiar with 

the stimulus . Thus, it might be that the opposed outcomes of inhibition 

and disinhibition could be accounted for merely in terms of experience 

with the test stimulus.l 

1 . Lending some credence to this possibility is the fact that 
typically investigators have pretested animals with the extraneous stimulus 
prior to inhibition training and the later test for disinhibition. Thus 
familiarity uith the stimulus and the animal ' s baseline response rate are 
usually confounded. 
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METHOD 

Within Experiment 2, and in all subsequent experiments, the 

inhibiting operation was extinction, and the disinhibiting stimulus was 

of three minutes ' duration. The procedural details of Experiment 2 were 

in most respects identical to those of Experiment 1. 

Three new groups of rats (32 subjects) were trained for 

Experiment 2. Two of these groups were trained exactly as were the 

3 minute noise and light (extinction) groups in Experiment 1, except that 

~ stimulus was presented on the pretest days . The third new group was 

pretested with noise for eight days (i . e . , 16 pretest trials) prior to the 

introduction of the inhibitory operation. The training procedure for this 

group was otherwise identical to that of the others . It should be noted 

that the extra pretests meant, however, that this one group received six 

extra days of VI training before extinction was begun. 

Finally, both to increase the size of a group in Experiment 2, and 

for use in a subsequent experiment, five additional rats were trained with 

four noise pretest trials (two pretest days) . These subjects were added 

to the eight already so trained in Experiment 1. The total number of 

animals in each of the five groups considered in Experiment 2 is given in 

the table below: 

Group N 

Noise, 0 pretest trials 12 
Noise, 4 pretest trials 13 
Noise, 16 pretest trials 8 

Light, 0 pretest trials 12 
Light, 4 pretest trials 8 

Thus, with the noise condition, 3 degrees of familiarity with the stimulus 
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can be compared. 

were studie • 

ithin the l ight condition, two degrees of familiarity 

RESULTS 

Pretest 

The pretest data for groups given four pretest trials has already 

been analyzed in Experiment l (cf . Figure 1, Table 1) . Figure 6 presents 

the median inflection ratios for the subjects given 16 pretest stimulus 

presentations . It is clear that, as in Experiment 1, the noise signifi­

cantly suppresses responding only on the first trial. Thereafter, inflec­

tion ratios tend to hover about the indifference value of .50. On the 

initial pretest stimulus presentation, the drop in response rate from the 

pre- stimulus level was significant (T=l.O, .£ <'. 02 ) . Seven of the eight 

animals had inflection ratios below .50 . By the sixteenth trial the 

stimulus produces no consistent response change (T=l3 . 0, .£> . 05). There 

is a significant increase in the magnitude of the inflection ratio between 

trials l and 16. (T=O . O, .E <. 01) . 

Test for Disinhibition 

Figure 7 presents the median number of responses during the stimulus 

and dummy intervals for all groups . The scores in all cases are based on 

disinhibition test days l to 4. 

The amount of disinhibition was, as in Experiment 1, measured for 

each subject by a difference score contr asting its responses during the 

stimulus to its responses during the dummy. The figure makes it obvious 

that there is no difference between the light subjects that did and did not 

undergo pretest (U=4J . O, E>. 05). Pooling both light groups, however, a 
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significant proportion of the animals (19.5/20, .E <.01) have higher 

response rates during the stimulus than during the dummy intervals. Thus, 

independent of pretest experience, 3 minute light produces significant 

disinhibition on testing. 

Within the three noise groups there was again no significant effect 

of number of pretest trials on amount of disinhibition (H=3 . 2, .£>.05). 

The non- significant differences actually indicate more disinhibition with 

repeated pretesting . Again, as with light, a significant proportion of 

the noise subjects (27 .5/33, E <. 01) did show the disinhibition effect . 

DISCUSSION 

The results of Experiment 2 seem clear. The amount of previous 

experience with the stimulus did not differ entially affect the magnitude 

of disinhibition - at least not within the limits tested. Thus, it seems 

safe to conclude that familiarity with the stimulus is not a very important 

variable in the disinhibition phenomenon. Therefore, the diminishing 

amount of disinhibition observed (cf . Figure 4) with repeated test trials 

cannot be attributed to the stimulus familiarity variable alone . This in 

turn encourages the speculation that the lessening amount of disinhibition 

ith repeated trials is attributable to the progressive weakening of the 

basic tendency to bar- press . Possibly, then, disinhibition can only be 

demonstrated when the basic tendency to respond is not ~ inhibited . 

The conditions of our experiments to date have confounded repeated test 

trials with (in Pavlovian language) "extinction below zer o" of the bar 
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pressing response .l This is a problem to which we shall return in a 

later experiment. 

1 . There is, of course, at least one alternative interpretation . 
Poss ibly, each "exercise" of the disinhibition effect makes further such 
exercise less probable. This might occur quite independently of increasing 
familiarity with the stimulus, or of progressive changes in strength of the 
baseline response . \ve also should note that the "familiarity" with the 
stimulus in the present studies was acquired after the bar- pressing 
response was well established. 



CHAPTER FIVE 

EXPERD1ENT 3 

The preceding experiment examined the effect of familiarity with 

the stimulus on disinhibition. The following two experiments investigate 

other characteristics of the disinhibiting stimulus. 

Within Experiment 3, the characteristic of the stimulus investi­

gated was that of "onset" versus "offset" of a physical energy. The early 

Pavlovian literature seemed to imply that conditioning, at least, was a 

direct function of the total amount of physical energy impinging on the 

"cortical analyzers" (cf., e . g., Kupalov and Gantt, 1927). This notion 

is in many essential respects similar to Hull ' s concept of "stimulus 

intensity dynamism" (Hull, 1951) . 

Taken literally, this notion suggests that conditioning should be 

more effective when the conditioned stimulus consists of the onset of, 

for example, noise against a background of silence, than when it consists 

of the offset of an othenvise steady background ndise . There has, in fact, 

been relatively little work on the effects of onset versus offset on 

conditioning (cf., e . g. , Champion, 1962; Logan, 1954; Logan and Wagner, 

1962) . Recent unpublished work by Hilton and Kamin (1963), however, shows 

clearly that onset of a 3 minute 80 db. white noise is a far more effective 

CS in establishing a conditioned emotional response in the rat than is 

offset of an 80 db. noise . However, Kamin (1963) also reports that there 
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is no difference between light onset and light offset in establishing a 

CER in the same animal. 

There has been no previous study of the effects of this variable on 

disinhibition. Experiment 3 explores this variable, using the same baseline 

procedures (rats bar pressing on a 2~ minute VI schedule) used by Kamin in 

his CER conditioning studies. 

HETHOD 

For Experiment 3 two new experimental groups (20 subjects) were 

trained . These groups received exactly the same training given the 

3 minute noise and 3 minute light groups of Experiment 2, with one excep­

tion. From the second day of preliminary training, either the 80 db . noise 

or the light was continually on inside the Skinner box . For both pretest 

and disinhibition testing, the experimental stimulus consisted of a 

3 minute interruption in either the noise or the light . The inhibition 

training procedure was, as usual, experimental extinction . For comparison 

the appropriate noise-on and light- on groups from Experiment 1 were 

incorporated in the analysis . The numbers of animals in each of the four 

experimental groups were: noise-on, 13; noise-off, 12; light-on, 8; 

light-off, 8. 

RESULTS 

Pretest 

Figure 8 presents the median inflection ratios plotted over the 

four pretest trials . Table 4 presents the means, medians, and ranges for 
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TABLE 4 

PRETEST INFLECTION RATIOS FOR THE ONSET AND TERMINATION 
OF NOISE AND LIGHT (EXPERIMENT 3) 

TRIAL 1 

NOISE LIGHT 

ON OFF ON OFF 

.44 .47 . 32 . 27 

.43 . 47 . 29 . 28 

.28 -- .58 .36 -- .56 • 20 - • L~ 7 . 20 - • 34 

TRIALS 1 - 4 

NOISE LIGHT 

ON OFF ON OFF 

.48 .45 .37 .39 

.47 .46 .37 . 40 

.39 -- .56 .44 -- .50 . 23 -- .47 .35 -- . 41 
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pretest inflection ratios for the first trial and for mean scores based on 

trials 1 to 4. 

Considering the four groups individually, on the first pretest 

trial there is a significant tendency for all but the noise-off animals to 

suppress responding. Testing the differences in response rate between the 

three minute stimulus and three minute pre-stimulus periods (Wilcoxon' s test) 

yields the following results: noise-on (T=lO, E =.01), noise-off (T=lS, E>.OS), 

light- on (T=O, E =. 01), light-off (T=O, E =. 01). Within either the noise or 

light treatment the difference in ratios between the on and off groups is 

not significant . However, the light groups pooled, do show significantly 

more inhibition than the noise groups pooled. 

Test for Disinhibition 

Figure 9 presents the median number of responses emitted during the 

stimulus and dummy intervals for each of the four experimental groups on 

test days 1 to 4 . Employing difference scores for trials 1 to 4 as our 

usual measure of disinhibition, we find that the light- on and light- off 

groups do not differ (U=JO, E >. JO) . The light subjects overall show a 

significant disinhibition effect, 15 of the 16 subjects having higher 

stimulus than dummy response rates (E ~. 001 ). 

The difference between the noise- on and noise- off groups is on the 

borderline of statistical significance (U=44 . S, . o6<:E~. 07 ). Considered 

separately, the noise- on subjects do have significantly higher response 

rates during the stimulus than during the dummy periods (T=5. 5, E <. 01 ) , 

but the noise-off animals do not (T=l8 . 5, . lO~< . lS ). Thus, turning noise 

on as the stimulus did produce significant disinhibition, whereas, turning 

noise off, did not. 
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DISCUSSION 

The results of Experiment 3 warrant the following conclusions. 

Whether the extraneous stimulus is the turning-on or turning-off of light 

appears to make no difference. This is true both for the inhibition of 

non- suppressed responding (pretest) and for the disinhibition of inhibited 

responding . With noise, however, turning-off was not a sufficient stimulus 

to produce either significant inhibition or significant disinhibition; 

conversely, turning-on of noise was a sufficient stimulus to produce 

toth effects . 

These findings correspond closely with the results of Kamin (1963) 

and Hilton and Kamin (1963 ) who found in classical CER conditioning, that 

light-on and light- off were equally effective as conditioned stimuli, but 

noise- on was far superior to noise-off . Thus, to at least some degree, the 

dimensions of the stimulus which control amount of conditioning appear also 

to control amount of disinhibition. This correspondence, however, need not 

argue for any 11 central 11 similarity between processes involved in conditioning 

and disinhibition; since ooth phenomena depend upon stimulus reception by 

the subject, the common factor may lie in a relatively peripheral sensitivit y 

to stimulation. Put simply, the rat may not sense the change involved in 

turning noise off as well as it senses the change involved in turning noise 

on . Thus , noise- off would for any purpose be a relatively ineffective 

stimulus for the rat . Such a distinction between light and noise might in 

turn be attributable to a greater frequency of neural elements giving 

off- responses in the visual system than in the auditory system. 



CHAPTER SIX 

EXPERIMENT 4 

The preceding experiment indicated that at least one stimulus 

dimension affects both conditioning and disinhibition similarly. Within 

Experiment 4, another stimulus dimension - intensity - is examined • 

• Previous work (Kamin and Schaub, 1963; Kamin and Brimer, 1963) has already 

shown a direct monotonic function relating the conditioned emotional res-

ponse in the rat to intensity of a white noise conditioned stimulus over 

the range 45- 82 db. The present study explores the effects of varying the 

intensity of a white noise extraneous stimulus on amount of disinhibition. 

There appears to have been little, if any, rigorous experimental 

work on intensity of a disinhibiting stimulus . Pavlov at one time clearly 

suggested that stimuli of "moderate" intensity produced the most disinhi-

bition; "too weak", or "too strong" stimuli produced either less disinhi-

bition or none (Pavlov, 1928, pp . 138 , 211 ). This view cor responded to 

Pavlov' s views on the effects of conditi oned stimulus intensity , since he 

believed that conditioning was relatively i neffective when the CS was 

"too strong" . 

METHOD 

Three new exper imental gr oups (thirteen subjects per group) were 

trained for this experiment. The 13 subjects in Experiment 3, trained with 
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an 80 db. noise-on stimulus, were included in the design. The training 

procedure for new groups was identical to that used with the 80 db. noise­

on group of Experiment J. The new groups were trained with white noise 

stimuli of h5, 65, and 100 db., respectively. Thus, there w·ere four 

independent experimental groups with which to test the effect of the 

stimulus intensity parameter. 

RESULTS 

Pretest 

The median pretest inflection ratios for the four noise intensities 

are presented in Figure 10. Table 5 gives means, medians, and ranges for 

pretest ratios for the first pretest trial and for ratios based on the 

means of trials 1 to h. 

Although there may be a tendency for the 100 db . noise to produce 

the most suppression, due to the considerable variability that exists within 

each of the four groups, no significant differences are found between the 

different intensities for either trial 1 or for trials 1 to 4. Considering 

the noise intensity groups collectively, a significant proportion of the 

subjects on trial 1 have ratios below . 50 (41/52, .£<.01) . Thus, white 

noise consistently inhibits ongoing response rate, but the magnitude of the 

disruption is minimally affected even by extreme differences in noise 

intensity. 

Test for Disinhibition 

Figure 11 presents the median number of stimulus and dummy responses 

on test trials 1 to 4 for the four noise intensity groups . The means , 

medians, and ranges for the difference scores are given in Table 6. 
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TABLE 5 

PRETEST INFLECTION RATIOS AS A FUNCTION OF STir1ULUS 
I NTENSITY (EXPERIMENT 4) 

45 

.43 

.44 

.14 - .54 

45 

.42 

.45 

. 25 - .55 

TRIAL 1 

NOISE I NTENSITY (db.) 

65 80 

.46 .44 

. 45 .43 

.35 - . 63 .28 - .58 

TRIALS l - 4 

NOISE INTENSITY (db.) 

65 

.47 

.47 

. 37 - .55 

80 

.48 

.47 

.39 - .56 

100 

.32 

.33 

.09 -

100 

.42 

.45 

84 

.58 

.25 - .55 
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MEDIAN 

RANGE 

MEAN 

MEDIAN 

RANGE 

TABLE 6 

STIMULUS-DUMHY DIFFERENCE SCORES AS A FUNCTION OF 
STIMULUS I NTENSITY (EXPERI MENT L) 

TRIAL 1 

NOISE INTENSITY (db.) 

45 65 80 

1.0 2. 6 2.1 

1.0 2.0 1.0 

- 6.0 - 5.0 0 - 9.0 - 4. 0 - 19.0 

TRIALS 1 - 4 

NOISE I NTENSITY (db.) 

45 65 80 

4. 2 4. 8 5.0 

4.0 5.0 5.0 

- 6 - 19 . 0 - 4.0 - 10. 0 - 4.0 - 14. 0 

85 

100 

3.9 

4.0 

-5.0 - 19 . 0 

100 

7. 1 

5.0 

-5.0 - 38 . 0 
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The data may suggest some slight tendency for difference scores to 

increase with stimulus intensity, but the differences between groups for 

trials 1 to 4 do not approach significance.(H=l.5, .£>.50). The possible 

relationship between noise intensity and disinhibition seemed more pro-

nounced, however, on the first test trial than over the entire four test 

days . This is made clear in Figure 12, where the m~dian number of responses 

to the stimulus on the first test presentation is shown to increase pro-

gressively with stimulus intensity. The median animal does not respond at 

all during its first dummy interval. Figure 12 presents a very pretty 

picture . However, the difference scores between dummy and stimulus interval, 

are not significantly different between the four groups (H=2. 8, £ >.JO) . l 

The only way that one can demonstrate any significant difference is by 

separately analyzing the stimulus and dummy responses on trial l. No 

differences exist between the experimental groups for the dummy responses 

(H=2.5, . J0<.£<.50). However, if one-tailed pr obabilities are utilized 

with Ferguson ' s nonparametric trend t st (1962), the number of responses 

during the stimulus increases with noise intensity (8=219, E <.05). Thus, 

after an extensive series of statistical gymnastics some tenuous evidence 

emerges to suggest that differences in amount of disinhibition may be 

produced by differences in stimulus intensity. 

1 . Note that the median difference score is not identical to 
the difference between the median stimulus score and the median dummy 
score . 
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Of course, over trials l to 4 a significant proportion of animals 

respond more during the stimulus than during the dummy intervals 

(44 .5/52, E <.001) . If the four groups are considered individually, then 

a significant proportion of the subjects in each group, with the exception 

of the 45 db. intensity animals (10/13, E>.05), display disinhibition. 

This distinction of the 45 db . group again may suggest some small effect of 

stimulus intensity, since 45 db. was the weakest intensity studied. 

The obvious conclusion to be drawn from the fourth experiment is 

that both inhibition and disinhibition are relatively insensitive to stimulus 

intensity. There is some very slight suggestion that both inhibition on 

pretest and disinhibition on test may increase with noise intensity, but 

the striking fact is that over a range as vast as 45 db. to 100 db . the 

differences in the response rate changes are so minimal . The data also 

suggest that to the extent that any relationship exists between stimulus 

intensity and disinhibition the function is monotonic (cf . Figure 12) . 

There is certainly no indication of a U- shaped function relating stimulus 

intensity to disinhibition, as suggested at one time by Pavlov. 

The minimal differences which we have obtained by varying intensity 

are in marked contrast to CER conditioning, which is very sensitive to far 

smaller variations in CS intensity. For example, Kamin and Schaub (1963), 

employing a three minute white noise CS, obtained highly significantly 

different CER acquisition curves w1th intensity values of 49 , 62 .5, and 82 db . 

Conditioning was an increasing monotonic function of CS intensity. 
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This discrepancy between the effects of stimulus intensity on 

conditioning and on disinhibition encourages speculation that the stimulus 

plays very different roles in the two phenomena. Per haps, since conditioning 

requires that the subject associate the onset of the CS with a subsequent 

event in time (the US), the role of CS intensity in conditioning is to 

provide a long- lasting neural "stimulus trace" to b~ contiguous in time 

with the US . This is consonant with observations by Kamin and Schaub (1963) 

and by Kamin and Gray (1963) that CS intensity is an overwhelmingly impor­

tant variable in t r ace , as opposed to delayed , conditioning. This "time­

bridging" function , of course , is not present in disinhibition, where only 

a single stimulus is involved. This kind of speculation is r ather differ ent 

from Pavlov ' s theorizing about "spreading cortical waves" of excit ation 

related to stimulus intensity, and important in his view for both condition­

ing and disinhibition . 



CHAPTER SEVEN 

EXPERIMENT 5 

The experiments previously reported make one fact eminently clear . 

The extraneous stimulus, which decreases the substantial baseline r esponse 

rate prevalent on pretest days , i ncreases the response r ate at a later 

time , after baseline responding has been inhibited to a level close to 

zero . Therefore, the effect of the stimulus is obviously a function of the 

stage of training of the animal . Experiment 5 was designed to clarify the 

relationshi p between the amount of inhibition of the baseline response 

rate and the magnitude of the disinhibition effect . The aim of the experi­

rent was to "map" the reaction to 1-lhite noise at consecutive stages of 

extinction training, as the baseline r esponse became progressively more 

inhibited. This involved a considerably different experimental procedure 

than had been previously employed. 

METHOD 

Pr eliminary Training 

The preliminary training was basically the same as that in all the 

previous investiagations . After the initial training to bar press for food, 

there were six VI practice days . The last two of these days included , as 

before, four pretest stimulus presentations for all groups . The stimulus 

89 
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employed was white noise at an 80 db. intensity level. In this experiment, 

the house light in the Skinner box was on throughout all stages of training. 

Inhibition Training and Disinhibition Testing 

On the day following pretest, the inhibitory operation of extinc-

tion was introduced, and testing for disinhibition was carried out. The 

first response made by each animal on this day was reinforced by a food 

pellet, but no subsequent response was reinforced . All testing was done 

during the single experimental session which, on this day only, lasted 

two hours . l There were forty-eight new animals randomly assigned to five 

experimental groups . The experimental variable was the amount of extinction 

training received prior to testing. There were no inihibition training days 

prior to the testing day, and presentation of the test stimulus was not 

contingent on any response criterion. The test stimulus was presented 

instead at one of five fixed times; 3, 30, 6o, 90, or 120 minutes after 

the start of the experimental session. Each of the five different experi-

mental groups received the stimulus presentation at only one of these times . 

1 . All previous sessions in this experiment had, as in previous 
experiments, been of one hour duration . An attempt to control for the 
discrepancy in time of testing vis-a-vis the previous day ' s session, was 
made by starting the first squad of animals three hours earlier than usual 
and then, within the limits of the experimental design, running an equal 
number of the experimental treatments at each two- hour interval through­
out the day. Because of the fact that eight animals were run at a time, 
but there were only five experimental conditions,complete counterbal­
ancing was impossible. 
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Responses were recorded for all groups for the 3-minute interval 

preceding stimulus onset and for the 3-minute interval of stimulus presen-

tation. The measure of disinhibition in this study was an inflection 

ratio, which compared the response rate during the 3-minute stimulus to the 

immediately preceding rate.l However, response rate would presumably be 

steadily declining through a large part of the testing session, perhaps 

even in the course of a test trial . Therefore, inflection ratios computed 

for stimulus presentations had to be compared to dummy inflection ratios 

computed at the same stage of extinction for control animals which had not 

been presented with a stimulus . The 120 minute ex erimental group served 

as a control group for all other experimental subjects . Dummy ratios were 

computed for the 120 minute subjects at 3, 30, 6o, and 90 minutes after 

beginning of the session. There were, of course, no dummy ratios available 

at 120 minutes . Thus, the comparison between stimulus and dummy ratios in 

this study, unlike in earlier exper iments , is between, rather than within, 

subjects. 

There were ten subjects in each of the 3, 60, and 120 minute 

gr oups, and nine subjects in each of the 30 and 90 minute groups . 

RESULTS 

Pretest 

Table 7 presents means, medians, and r anges for the inflection 

ratios for each of the four pretest trials for the 48 subjects of the 

1. This ratio is identical in form to that previously used to 
index inhibition on pretest trials; only now, values above, rather than 
below, .50 are expected, 
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RANG , 

TABLE 7 

PRETEST INFL~CTION RATIOS AS A FUNCTIO} OF 
PRETEST TRIAL (EXPERIMENT 5) 

1 

.45 

.46 

. 20 - . 86 

PRETEST TRIAL 

2 

. 49 

.50 

. )1 - . 64 

3 

.52 

.52 

. ) 2 - . 81 

4 

.49 

.50 

92 

• 27 - • 73 
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experiment. The pattern observed with 80 db. noise in previous experiments 

is again evident. On the initial trial the stimulus produces a moderate 

suppression of response rate but this effect quickly "washes out11 with 

continued testing. On the initial stimulus presentation a significant 

proportion of subjects have ratios below .)0 (35/48, £<:. 01 ) but this is 

no longer true by the second trial ( 25.5/48, E >. 05). 

Test for Disinhibition 

We had originally intended to analyze the results of this study 

solely in terms of inflection ratios . This, as will be seen, may give a 

misleading picture . We shall begin by analyzing inflection ratios, even 

though the apparent outcome of the experiment will be considerably modified 

by a subsequent analysis . 

Figure 13 presents the median inflection ratio and the corres­

ponding baseline response rate for both experimental and control groups 

at the different stages of extinction training which were tested. The 

baseline rate is calculated on the basis of the number of responses that 

occurred in the three minute pre- stimulus period. The baseline at each 

plotted point is based only on those animals for which corresponding 

inflection ratios are given. The stimulus inflection ratios and the 

corresponding baseline response rates , are for different experimental 

groups. The dummy inflection ratios and control baseline response rates 

are for a single group of subjects (the 120 minute experimental group). 

Whenever an animal failed to respond during ~ the 3- minute intervals 

(pre- stimulus and "stimulus" ) of either a st:tmulus or a dummy trial, it 

had to be excluded from this analysis since no inflection r atio could be 
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computed. Table 8 presents the means, medians, ranges and ~'s for the 

experimental and control groups at the different stages of extinction 

training. 
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It is obvious from Figure 13 that the baseline response rates for 

both the experimental and control subjects progressively decline as 

extinction training is extended, reaching a close to zero level by 90 

minutes . 1 The inflection ratios for the experimental animals, on the 

other hand, show the opposite effect; viz . , an increase with progressive 

extinction training. Finally, the dummy ratios for the control subjects 

tend to be low after 60 minutes of extinction training but otherwise do not 

deviate markedly from the indifference value of .50. 

The point of major interest is the stage of training at which 

animals first show a reliable increase in responding during the presence 

of the noise . After 60 minutes of extinction experience (when the base-

line rate is about 2 responses per minute) the stimulus ratios are signifi-

cantly higher than are the dummy ratios (U=l0 .5, E<:. 02). It is at this 

stage of training, therefore, that disinhibition can first be demonstrated. 

With continued extinction t r aining the response acceleration tendency as 

l . Those animals that did not respond both prior to and during 
the test, are excluded from Figure 13 . There were t o control subjects 
excluded at 60 minutes, and three at 90 minutes of extinction training . 
Four experimental subjects were excluded at the 120 minute test . The 
inclusion of these non- responders would lower the control baseline rate 
slightly at the 60 and 90 minute test points . It would not affect the 
experimental curve, as the median response rate at 120 minutes for 
included subjects was already zero . It is clear that even without these 
possible corrections the extinction curves of baseline responding are 
quite comparable, whether based on comparisons of different roups at 
different stages of extinction, or plotted progressively for a single 
group. 
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TABLE 8 

STIMULUS AND DUMMY INFLECTION RATIOS AS A FUNCTION OF 
DEGREE OF EXTINC'riON TRAI NING (EXPERIMENT 5 ) 

STIMULUS RATI OS 

EXTI NCTI ON (IN MINUTES) 

3 30 60 90 

. 54 . 50 . 59 . 80 

.53 .50 . 60 . 94 

. 41 - . 66 . 40 -. 68 . 17 - . 86 . 47 1.00 

10 9 10 9 

DUMMY RATI OS 

EXTI NCTION (IN MINUTES ) 

3 30 60 90 

. 60 . 46 .3? .52 

.55 . 49 . 38 .50 

. 41 - . 81 .00 - . 66 .oo - . 52 .00 - 1.00 

10 10 8 7 

95 

120 

. 92 

1.00 

. 60 - 1.00 
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measured by the inflection ratio becomes more pronounced, while the base­

line response rate continues to drop. After 90 minutes, the stimulus 

ratios are not quite significantly greater than after 60 minutes 

(U=23.5, . 05;(,£<.10), but after 120 minutes, the stimulus ratios are 

significantly greater than after 60 minutes (U=5.0, 1:<. 02). 

It should be noted that for the 30 minute group the baseline 

response rate (about 6 per minute) has dropped markedly from the level 

that this ~ group displayed at the start of the experimental session 

(T=J . O, 1: <. 05 ) . In spite of this degree of r esponse inhibition, however, 

there is no suggestion of a tendency for the stimulus to produce an increase 

in response rate . Both the mean and median stimulus rati os are . 50, and 

the stimulus and dummy r atios do not differ s ignificantly (U=42. 5, ,£ > •05 ) . 

To this point we have omitted from the analysis those animals that 

did not r espond during both the pre- stimulus and st imulus per iods, because 

their inflection ratios were indeter minate . However, the omission of these 

subjects contributes to the impression given in Figur e 13 that disinhibition 

incr eases monot onically over the latter half of extinction training . If 

we now adopt the position that all animals which~~ respond dur ing the 

stimulus are to be consider ed as not showing disi nhibition, then a different 

picture emerges for the last two tested points . We can now plot the 

proportion of animals showing disinhibition at each tested point, where 

disinhibition is defined as making more responses in the stimulus than in 

the pre- stimulus period. This has been done in Figure 14 , which also 

depicts the proportion of centro l animals 11 disinhi bi ting 11 • The centro 1 

data is based, as before, on the 120 minute exper imental group . 
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The crucial measure is now the difference in the proportions of 

11 disinhibitors 11 between the experimental (stimulus) and control (dummy) 

groups. The proportions differ significantly at only two tested points -

6o and 90 minutes (£<:.0)). 1 There are unfortunately no dummy scores for 

120 minutes, so that no test can be made. The proportion of disinhibitors 

in the stimulus group at this time is, however, only 6/10, so it is 

unlikely that significant disinhibition could have been demonstrated.2 

DISCUSSION 

The attempt to 11 map11 amount of disinhibition at successive stages 

of extinction training leaves us with some ambiguities. This much is 

clear . The baseli ne rate drops very significantly (to about 6 responses 

per minute after 30 minutes ) without any measure giving any indication of 

disinhibition. Vlith both of the measures we employed, significant 

disinhibition first appears after 6o minutes, when baseline rate has 

dropped to about 2 responses per minute. The amount of disinhibition 

l . The tendency for both the experimental and control groups to 
accelerate responding at the start of the session (3 minutes) may be due 
to the motivating effects of non-reward as proposed by Amsel (1962). 
However , the effect is not statistically significant for the two groups 
considered either individually or collectively. Thus the relatively high 
proportions may simply be local irregularities . I n regard to our primary 
interest, viz., disinhibition, the important point remains that there are 
no differences between the experimental and control groups at this early 
stage of testing . 

2. In order to have demonstrated significant disinhibition at 
120 minutes it would have been necessary that none of the ten control 
subjects have a higher response rate during the test than during the 
pre- test interval . It seems highly improbable that this condition would 
have been met . 



shown at subsequent points depends upon whether or not we include subjects 

with indeterminate inflection ratios. The notion that amount of disinhi-

bition, as measured by the inflection ratio, increases throughout the 

extinction session could arise only by ignoring this class of subjects; 

and the proportion of animals falling into this class increases with stage 

of extinction. 

Thus, the fairest summary seems to be this. If an animal does 

show disinhibition late in extinction, when baseline rate is extremely 

low, the nature of the ratio measure is such that the magnitude of dis­

inhibition will loom very large.l However, the proportion of animals which 

show disinhibition at all seems to be at a maximum when the baseline rate 

is neither "too high" nor "too low". 

lve may, of course, be confronting a problem of "disinhibition 

below zero" . We can conceive of com eting tendencies, to bar press and 

not to bar press, summing algebraically within the animal to determine 

overt behavior . Then, when extinction training has driven the tendency 

~ to bar press to an extreme value, an extraneous stimulus might produce 

a large increment in the tendency to bar press without resulting in an 

overt response . This argument essentially follows Pavlov in assuming 

that during extinction training an inhibitory process gradually counter-

acts an excitatory process, and that the dominance of the inhibitory 

process can continue to grow long after overt res onding disappears. We 

might now assume that the increment in a tendency to respond produced by 

1 . That is, the value of the ratio will be large , when the base­
line is low, even if number of responses to the stimulus is a constant for 
all values of baseline. This suggests that the inflection ratio may not be 
a very suitable measure for comparing groups with different baseline rates; 
it appears perfectly suitable, however, for parametric studies in which 
baseline rates do not differ among groups . 
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an extraneous stimulus is a constant at all levels of extinction training. 

Put together, these assumptions provide for the failure of the 

disinhtbition effect to appear empirically when extinction is too far 

advanced. They lead us, hov.rever, to new embarrassments . Thus, when 

extinction has already substantially depressed response rate (as after 

30 minutes in the present study) the extraneous stimulus should increase 

the already dominant tendency to respond; detectable disinhibition should 

occur . This unhappily, does not in fact happen. Further, this theorizing 

has nothing to say about the suppressant effect of the same stimulus during 

pretest, before extinction. 

We could, of course, simply assume that the extraneous stimulus 

gives rise to a process which counteracts whichever process (excitation or 

inhibition) is currently "dominant" . This would force us to assert that, 

after 30 minutes of extinction, excitatory and inhibitory processes were 

close to an equal balance . This seems rather difficult, for it is not 

intuitively obvious that if both processes were balanced the animal would 

be bar pressing six times per minute. Perhaps , as Pavlov at times seems 

to imply, the effect of the extraneous stimulus depends upon the "relative 

dominance" of one process over the other . Since both processes are 

unobservable, and since "relative dominance" can continue to change after 

overt responding disappears, and since both the theoretical trrelative 

dominance" and the empirical dif erences in response rates might be 

expresse either in terms of absolute differences or of ratios, any 

serious attempt to relate empirical disinhibition effects quantitatively 

to relative dominance of underlying processes seems out of the question.l 

1. These same difficulties would apply to any theory which assumes 
underlying processes which are polar opposites . 
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The theoretical flight of fancy should not obscure the basic 

notion that baseline responding may sometimes be~ inhibited for maximal 

disinhibition to occur. There is considerable empirical support for this 

idea. ithin Experiment S there is an obvious suggestion that, when base­

line rate is literally zero, many animals do not show disinhibition. 

Within Experiment 1, the greater disinhibition produced by the satiation, 

as compared to the extinction, treatment might be interpreted in much the 

same way. While it is true that the momentary rate at the time of testing 

was deliberately set at zero for all subjects in that study, it was also 

obvious that the basic baseline rate was higher during the testing sessions 

for satiation subjects. This was indicated by the significantly higher 

rates of the satiation subjects during dummy periods . The repeated 

observation that amount of disinhibition declines with repeated test trials 

may provide further evidence for the notion. Within Experiment 2, it 

appeared that amount of disinhibition was ~ affected by mere previous 

experience with the stimulus; and consecutive disinhibition test trials are, 

of course completely confounded with a declining basic baseline r ate . 

Thus, we might now postulate that disinhibition occurs when, and 

only when, the baseline response rate lies within a critical range of 

values - not too high , but not too low. The notion that disinhibition 

depends upon a critical value of baseline rate is theoretically very simple. 

Put this baldly, indeed, it is essentially an atheoretical statement. The 

notion, however, has some interesting consequences, to which the next 

(and final) experiment was addressed. 
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CHAPTER EIGHT 

EXPERIMENT 6 

The experiments already discussed contain a fundamental consis-

tency. The same extraneous stimulus which, before inhibition training, 

produces a decrement in operant responding, later produces an increment 

in the same response . Thus, it seems perfectly valid to say that the 

stimulus has opposite effects upon non-inhibited and inhibited responses. 

The response, at the time of the final test, is known to be "inhibited" 

since we have deliberately applied some operation (experimental extinction, 

satiation,punishment, unsignalled shock) which we have observed to result 

in a diminished rate of operant responding . This type of finding, of course, 

produced the classical Pavlovian theory relating the effects of extraneous 

stimulation to excitatory and inhibitory cortical processes . 

The fact that the "disinhibition effect" can be observed when 

inhibitory operations other than experimental extinction are applied poses 

some theoretical problems . Within Pavlovian theory, quite independently 

of the disinhibition phenomenon, other experimental data had led Pavlov to 

postulate that experimental extinction involved the accumulation of 

cortical i nhibition.l We must now ask, what do our various "inhibitory 

operations", each of which produces disinhibition, have in common? 

l . Two such phenomena, it will be remembered, were the facts that 
extinguished CR ' s exhibited "spontaneous recovery", and that an extinguished 
CS exerted an inhibitory effect on other reflexes . 
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Without any reference to ''cortical dynamics", we can describe the 

outcomes of our own experiments in two very different ways. The first is 

to state that the disinhibition effect occurred when a response which 

once had a much higher probability of occurrence had been reduced to a 

much lower probability. Perhaps, then, disinhibition will be observed 

whenever any operation (excluding injury, death, et9.) accomplishes this 

kind of change in response probability over time .1 \fhether or not all 

such operations share with experimental extinction the production of 

"cortical inhibition" might be left for the Pavlovians to ponder . 

There is, however, another way of describing the outcome of our 

experiments . We can state simply that disinhibition occurred whenever 

probability of the baseline response was at a very~ level (but greater 

than zero) . 2 This statement makes no reference to the fact that the 

1. Valenstein (1959 ) studying the CER in guinea pigs found that 
with sufficiently heavy dosages of reserpine , baseline lever-pressing 
dropped virtually to zero . When this occurred the presentation of the 
three- minute "clicker" CS resulted in a burst of responding . In a similar 
vein we once observed (Brimer, 1962) a sick rat whose baseline response 
rate "spontaneously" dropped over VI training days from approximately 21 
responses per minute to approximately 1 response per minute . When the 
response rate was at this latter low level the presentation of a 3-minute 
white noise CS gave rise to an inflection ratio of . 75 , a three- fold 
increase in rate . 

2. Harr ison and Abelson (1959 ) , studying escape training in 
rats with noise termination as the reinforcer, found that the baseline 
rate of responding which developed even after extensive practice was 
low (apparently in the neighbourhood of one or two responses per minute) . 
The authors report (1959, p . 29-31) that for five of the six animals 
studied it was clear that the introduction of "mild novel stimuli" 
(opening the door of the experimental chamber, clapping the hands, etc .) 
was "invariably followed by a period of regular rapid responding at a 
rate higher than that given at otherttrbmes in the animal ' s history". 
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probability of response was once at a higher level, although, as was the 

case with Pavlov ' s demonstrations, this was true of our experiments. We 

can thus postulate that the disinhibition effect will occur 1r1henever the 

probability of baseline responding is at the requisite low level, even if 

it has never been at a higher level . Thus, in this view, the opposed 

effects of extraneous stimuli depend exclusively on the current probability 

of response: if the probability is high, the stimulus produces a decrement, 

but if the probability is low, an increment . This view leads to a para­

doxical conclusion, which suggests that the disinhibition phenomenon may 

be very misleadingly named . For the observable property shared by those 

operations defined as "inhibitory" is that they produce a decline in the 

probability of responding of an animal whose behavior is under continuous 

observation. Therefore, to say that the disinhibition effect depends only 

upon a given probabil · ty of response -without reference to the probability 

at an earlier time - is to say that disinhi ition can occur without there 

being any inhibition to disinhibi t ! He ought to be able, if the present 

view is correct, to produce a "disinhibition effect" without employing any 

inhibitory operation. 

The several studies described as Experiment 6 had as their focus the 

attempt to demonstrate a disinhibition effect in animals with the requisite 

l ow probability of response . The major effort as to obtain animals which 

met this cr iterion at the time of test, and which had never previously had 

a higher pro ability of response . The animals must not have been subjected 

to any inhibitory operation. This obviously suggested exploring the early 

acquisition of the bar- pr essing r esponse. We hoped to be able to "intercept" 

animals for testing at some point early in acquisition, when the probability 

of response had risen from operant level to the requisite "low level". 



104 

Put most simply the studies of Experiment 6 attempted to distin­

guish between two alternatives: whether the sufficient condition for a 

disinhibition effect is mer ely a critical low probability of response, or 

whether it is a probability of response which has declined to the same 

critical low level. 

The first problem we face, experimentally, is to estimate what, 

under our assumptions, is the requisite low level of response probability 

which produces disinhibition. The decision was made, in these studies, to 

employ an 80 db . , 3 minute white noise as the extraneous stimulus . Thus 

we must ask what was the baseline probability of bar- pressing in our 

earlier experiments with this stimulus hich produced disinhibition . 

Within Experiments 1 to 4, which shared the same basic experimental 

procedure, the baseline rates during disinhibition testing were~ low. 

These experiments, however, are not the best possible guide, since their 

design guaranteed that the baseline for the three minutes preceding the 

disinhibitory stimulus would be zero . The rate observed during the dummy 

intervals, it should be noted, was greater than zero . For the 41 animals 

in Experiments 1 to 4 which received the 3 minute 80 db. noise stimulus, 

the mean rate during the dummy interval on trial 1 (when significant 

disinhibition was observed) was 0 . 7 responses per minute; the median 

rate was zero . 

Experiment S, in which presentation of a disi~~ibiting stimulus 

was not made contingent on the animal ' s response rate, makes clear that 

disinhibition can occur when the response rates, over a 3-minute interval, 

are higher than the very low rates in Experiments 1 to 4. In Experiment S, 

with 3 minute 80 db . white noise, significant disinhibition was observed 

after 6o and 90 minutes of extinction training. The median response rates 
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for the control group at these two stages of training were 1.7 and 0.3; the 

mean rates, 2.1 and 0.7. 1 However, after 3 minutes and 30 minutes of extinc-

tion, with median rates of 10.7 and 8.7 (means of 12.6 and 7.8), there was no 

sign of the disinhibition effect. It thus seems clear that while 8 responses 

per minute represents a rate too high to demonstrate disinhibition, the effect 

can be shown with response rates up to at least 2 per minute . 

What was ideally desired, then, 1-.ras to "intercept" during early acqui-

sition a rate in the neighbourhood of 2, and test the effect of an extraneous 

stimulus at this point . Ne would not introduce any operation that might be 

termed "inhibitory"; rather, we would try to intercept a progressively 

increasing response rate at the requisite low level . 

Study A of Experiment 6 was designed simply to obtain information 

on how rate changes develop during early acquisition of the bar-pressing 

response . No extraneous stimulus was employed. 

1 . In our previous analyses of Exper iment 5 the datum employed was 
always a within-subject measurement assessing change of response rate . Thus, 
for example, the inflection ratio contrasted for each animal the number of 
responses in its 3-minute pre-stimulus interval to the number of responses in 
its 3-minute stimulus . This datum for experimental subjects was compared to 
the same datum for control subjects (whose "stimulus" was a dummy), to deter­
mine whether disinhibition occurred . In the present analysis the focus of 
attention is on the response rate, per se . Disinhibition can be demonstrated 
with this latter between- subject measurement by comparing the response rate 
of experimental animals during the 3-minute stimulus interval to the response 
rate of controls at exactly the same stage of training . The controls, of 
course, receive no stimUlus presentation. Viewed diagrammatically the within­
subject datum assesses disinhibition by comparing A' :B' to A11 :B", the between­

EXPERIMENTAL GROUP 1--~~-'7""r'r,-or--~~~~~~~T?nrl 
3 min. (A ') ~ min. stimulus (B ' 1 

CONTROL GROUP 
3 min. (A" ) 13 min. dummy (B" J 

TIME 

subject evaluation 
contrasts B" to B 1 • 

The same results 
are obtained in 
Experiment 5 
employing either 
the between- or 
within- subject 

datum. The comparisons in Experiment 6, however, must of necessity be based 
on between- subject measurements . Thus, all of the cited contr ol rate data 
from Experiment S is for the B" intervals. 
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RESULTS 

Figure 15 presents the median response rate for the 3-minute 

interval following either 1, 3, 6, or 10 prior reinforced responses . 

Table 9 gives the means, medians, and ranges for the same data. 

Of course, the effect of cumulative reinforcements is to pro­

gressively increase response rate (S=372, E< . OOl); the CR-1 animals 
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have significantly lower response rates than either the CR-6 (U=24, E<.o5) 

or the CR-10 (U=l3 . 5, E <.02) subjects . Further, Figure 15 indicates that 

with a continuous reinfor cement schedule, the response rate is asymptotic 

by the sixth bar press . 

DISCUSSION 

The critical question which Study A poses is whether, after one 

reinforcement, response rate is at the necessary low level for "disinhibition" 

testing. The rate is obviously higher than that in Experiments l to 4, and 

it is significantly higher (U=31 . 5, E < .05) than the 90 minute control group 

of Experiment 5, which showed maximal disinhibition. On the other hand, the 

rate is significantly lower (U=28 . 5, E<. 05) than the 30 minute group of 

Experiment 5 which did not show disinhibition. Even though the median 

CR-l rate is a little higher than that of the 6o minute subjects of the 

previous experiment (which~ show disinhibition), there is no significant 

difference between the two gr oups (U=48 . 5, .30~E<.40). 

Thus, although the response rate after one reinforcement is slightly 

higher than what would have been ideal, the level of responding is ve~ close 

to a value which did produce disinhibition in a between- subject comparison 

in Experiment 5. At the other end of the scale, the rate after 10 
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TABLE 9 

RESPONSE RATES (PER MINUTE) FOR THREE-MINUTE PERIOD 
FOLLOWING CRITERIONAL RESPONSE (EXPERIMENT 6, STUDY A) 

CRITERIONAL RESPONSE 

1 3 6 

6.0 7. 3 

5.7 8. 7 
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10 

9.0 

8.5 

3. 6 

3.0 

0 - 8. 7 2. 7 -- 12 .7 .3 -- 12 . 3 6.3 -- 13 .0 
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reinforcements is unquestionably outside the limits at which we have been 

able to produce disinhibition (the median is 8.5; the mean, 9.0 responses 

per minute). 

Therefore, in the next study, we added two experimental groups 

which received the 3 minute noise stimulus immediately on making the first 

or the tenth reinforced response . 

STUDY B 

?1ETHOD 

In the second study there were two experimental groups of subjects, 

tested after either 1 or 10 responses . The procedure was identical to 

that previously employed, except that the noise stimulus was present 

throughout the 3-minute post- criterion interval . As in Study A, animals 

were on a continuous reinforcement schedule during the test . There were, 

in the present study, 13 subjects in the CR-1 experimental group and 14 in 

the CR-10 experimental group. In addition the l-and 10-criterion groups 

of Study A were utilized as controls . 

RESULTS 

Figure 16 depicts the median response rate for the two experi­

mental groups of the present study and the two corresponding control groups 

of the previous study. Table 10 gives the means, medians, and ranges for 

the response rates in the 3-minute post- cr iterion intervals . 

It is clear,that after one reinforced response, there are no 

differences between the experimental and control groups (U=77, £ )v 05 ) . 

The subjects receiving the test stimulus after the tenth response , however, 
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TABLE 10 

EXPERIMENTAL AND CONTROL RESPONSE RATES ( ER MINUTE) 
FOR THREE-MINUTE PERIOD FOLLOWING CRITERIONAL 
RESPONSE (EXPERI}~NT 6, STUDY B) 

.XP RIMENTAL 

CRITERIONAL RESPONSE 

1 

3 .1 

3. 3 

0 - 7. 3 

CONTROL 

10 

6.8 

6.5 

l. 7 - 11.3 

CRITERIONAL RESPONSE 

1 

3. 6 

3.0 

0 - 8. 7 

10 

9.0 

8.5 

6.3 - 13 .0 
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display a significantly lower response rate than the corresponding control 

animals (U=36, _E<.o5). 

DISCUSSION 

We find in this study that the noise stimulus does not produce 

"disinhibition" when the response rate is low, but, as might be expected, 

does produce inhibition, when the response rate is high . Thus, either a 

low response rate i s not a sufficient condition for disinhibition, or 

possibly, the response rate after one reinforcement vTas not low enough . 

But , if the rate after one reinforcement is 11 too high", it is difficult to 

see how a lower rate could occur; obviously one reinforcement is the 

minimal condition for response acquisition. l 

With the possibility in mind that the control response rate in 

Study B was too high to produce disinhibition, the final study attempted 

to produce a response rate below that observed in Study B. This was done 

by discontinuing reinforcement after the occurrence of the first reinforced 

response . The problem which this extinction procedure introduces is that 

an operation is employed that might be defined as "inhibitory". Under the 

particular exper imental conditions adopted, however, the animal ' s response 

1 . A number of pilot studi es, which are not r epor ted, were carried 
out in a series of unsuccessful attempts to secure a lower r esponse rate 
during early acquisition. Two of the operations employed were; delaying 
the reinforcement of the first bar press , and satiating the animal prior to 
its bar- pressing session. Under these two conditions , the median response 
rates in the 3 minutes following the first reinforcement wer e 4. 3 and 3.3. 
Thus the rates were not significantly differ ent from the contr ol rates in 
Study A and indeed, tended even to be slightly higher. 
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rate would never previously have been at a level higher than that in effect 

during the test. Thus, by our earlier definition of "inhibitory operation", 

it could be said that none was employed. We did expect, however, that the 

extinction operation employed would result in a lower response rate than 

what would have been observed, had the operation not been introduced. This, 

under a new definition, might be referred to as an "inhibitory operation". 

STUDY C 

METHOD 

In Study C, all the subjects were tested after a response criterion 

of one, but only this first response was reinforced; subse uent bar presses 

produced neither the magazine click nor a food pellet . Thus; the subjects 

received extinction training during the 3- minute test interval. There 

were 18 subjects, divided into experimental and control groups of 9 sub­

jects each. The experimental animals, in contrast to the controls, had 

80 db . white noise presented throughout the test period. Response rates 

were recorded, as in the previous two studies, for the 3 minutes immediately 

follovnng the criterion response . 

RESULTS 

Figure 17 presents the median response rates for the experimental 

and control groups of the present experiment , which wer e tested under an 

extinction procedure . The two corresponding groups from Studies A and B, 

which were tested under a continuous reinforcement schedule after meeting 
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the same response criterion, are also represented in the figure. Table 11 

gives the means, medians, and ranges for the four groups. As is clear in 

Figure 17, within Study C, the extraneous stimulus had a marked inhibitory 

effect on response rate following one reinforcement (U=l2.), g<.02). 

Surprisingly, the control group of Study C did not differ from that of 

Study A (U=48, .E :> .0)). 

DISCUSSION 

We find that in Study C, discontinuing reinforcement did not 

accomplish what was hoped for, viz., a lowering of response rate below the 

control level observed in Study A. This finding suggests that even a 

single reinforcement generates a considerable "reserve" of responses which 

are emitted in the following 3 minutes, regardless of whether the response 

continues to be reinforced . It is obvious that long-continued extinction, 

contrasted to long- continued reinforcement, would result in a lower response 

rate under the extinction than under the reinforcement condition; but such 

a difference cannot be demonstrated in the 3 minutes following the first 

reinforcement . l 

We might argue that the response rate in Study C is still too high 

to provide a critical test. The extinction control animals of the present 

1. Skinner (1938) long ago suggested that the first reinforcement 
might produce immediately the maximum response rate . 011r data of Study A 
seems to contradict this, but the present study certainly supports the 
relative importa.nce of the initial reinforcement, as it generates an 
impressively high level of responding, even in the absence of any further 
reward. The data of Study A might be interpreted, however, by assuming 
that a reinforcement either "works" or "doesn ' t -work". If it works, it 
may produce the maximal rate immediately; and the more reinforcements 
that have been given to a particular animal, the more probable it is that 
one of them has 11 worked11 • 
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TABLE 11 

EXPERIMENTAL AND CONTROL RESPONSE RATES (PER HINUTE ) FOR 
THREE-l'liNUTE PERIOD FOLLOWING CRITERIONAL RESPONSE, UNDER 
EXTINCTION AND UNDER CONTINUOUS REINFORCEMENT 
(EXPERIMENT 6, STUDY C) 

EXTINCTION 

EXP RIMENTAL 

. 6 

. 7 

0 - 1.7 

CONTROL 

3. 8 

2.3 

. 3 - 10 . 7 

CONTI NUOUS REI NFORCEMENT 

EXPERIMENTAL 

) . 1 

3.3 

0 - 7. 3 

CONTROL 

) . 6 

) . 0 

0 - 8. 7 



study do not have a significantly lower rate than the 30 minute control 

group of Experiment 5, which failed to show disinhibition. But, on the 

ll) 

other hand, the control group of the present study also does not differ 

significantly in rate from the 6o minute group of Experiment 5, which~ 

show disinhibition. The most impressive fact, however, is that an 

extraneous stimulus presented under the CR-1 extinction procedure, when 

the response rate was at least relatively low, actually led to significant 

inhibition. Thus there is certainly no evidence to support the notion 

that a "low rate" is the sufficient condition to produce disinhibition. 

Perhaps, it is necessary that the response rate have been at one time at 

a higher level in order for the disinhibition phenomenon to occur. 

The outcome of Study C presents us with a new problem. The response 

rates after one reinforced response are essentially the same whether or not 

extinction is int roduced. In both instances the rates are relatively low. 

Why, we must now ask, does the stim~lus have an inhibitory effect only 

under the extinction procedure? One possible answer would draw attention 

to the potency of the reinforcement variable . Continuing reinforcement 

during the test might well offset any basic inhibitory effect of the stimulus . l 

1 . Pretest trial inhibition in Experiments 1 to 5 was demonstrated 
while the rats worked under a 2·~ minute variable interval schedule. Thus, 
inhibition involved virtually no "cost" in terms of lost reinforcements . 
We must note, however, that in Study B rats working under a continuous 
reinforcement schedule did show inhibition after meeting a criterion of 
10 reinforced responses . The control rate after 10 reinforcements, however, 
was very high; the statistically significant inhibition shown by the experi­
mental subjects involved "giving up" only a small percentage of the rein­
forcements which would otherwise have been obtained. For continuously 
reinforced subjects tested for inhibition after meeting a 1 response cri­
terion, any lowering of response rate would have involved giving up a very 
large proportion of the reinforcements which would otherwise have been 
earned. 
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Perhaps the basic effect of an extraneous stimulus is always inhibitory, 

regardless of the baseline probability of response . The only exception 

to this possible rule in any of our data is the case where response 

probability is low, having once been at a higher level. This exception, 

of course, constitutes the phenomenon of disinhibition . The weight of the 

evidence seems to support the view that a 11 lovJ rate" alone is not suffi-

cient to produce disinhibition. 

We have failed thus far to produce disinhibition when the response 

rate in acquisition is relatively low, without its once having been higher. 

The argument can always be made, however, that the rates actually obtained 

in Experiment 6 were not low enough. To guarantee obtaining a !!!!:1_ low 

response rate we could utilize the "operant level" . l Thus, in a final 

gesture, 7 rats were simply placed into the Skinner box, (with no prior 

magazine training) and after the first response, noise was presented for 

three minutes . No response was ever reinforced , The mean and median 

response rates during the 3-minute test interval were .4 and 0 . This 

rate in a gr oup of seven subjects, is not significantly greater than zero, 

and is in fact~ (though not significantly) than that of a control 

group of nine subjects which were similarly treated, but which received 

no noise presentation. Thus, once again, a very low probability of 

response does not in itself seem to be a sufficient condition to produce 

disinhibition. 

1 . The operant rate is simply the number of responses that occur 
in the absence of any known reinforcement contingency. It would naturally 
be expected that such a rate would be very low. The response probability 
must be something greater than zero, or acquisition could never occur; the 
response must first be emitted in order to be reinforced . 
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inhibitory and disinhibitory ef ects. The relationship hich we observed, 

ho1ever, was a simple one, rather than the curvilinear function suggested 

by Pavlov. The stimuli i1hich Jere the more effective response inhibitors 

tended also to be the more potent disinhibitors. 

The first experiment also made clear, since a 12 second stimulus 

produced disinhibition, that the disinhibitory eff ct could manifest itself 

after termination of the extraneous stimulus . 

We next examined in more detail some char cteristics both of the 

"extraneous stimulus" and of the "inhibited response" that are involved 

in the disinhibition phenomenon. 

The results of Experiment 2 revealed that varying the number of 

exposures to the extraneous stimulus prior to testing had substantially 

no effect on the disinhibition displayed . Thus e concluded that 

familiarity with the stimulus is relatively unimportant in the disinhi­

bition phenomenon. This conclusion in turn suggests that the decrement 

in the disinhibition effect that ~ras observed 'tvith repeated disinhibition 

testing in all of the first four experiments may be due to the growing 

level of inhibition of the response, rather than to increasing familiarity 

with, or adaptation to, the testing stimulus. 

The inhibitory effect observed on pretest day, however, diminished 

rapidly with repeated testing, without any correlated change in the 

baseline response rate . With noise, for example, reliable response sup­

pression uas ~ observed in any of the experiments after the second 

pretest trial. Thus, if we identify the inhibitory effect with Pavlov ' s 

"orienting reflex", lJ'e must conclude that the orienting reflex adapts 
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ra idly with repe ted presentations of the stimulus.l iithin periment 2, 

animals were tested for disinhibition uith and without prior exposure to 

the extraneous stimulus. The fact that the variou roups di.d not differ 

in amount of disinhibition displayed suggests that the disinhibitory 

effect c n occur even hen, as w s presumably the ca e, the completely 

novel stimulus emplo d on the first disinhibition test trial elicits a 

concurrent orientin reflex. 

Experiment 3 indicat d that the relative effectiveness of turning 

a stimulus on or off varied with the stimulus modality. There t~as no 

difference b tween a light turned on and one turned off, in terms of 

amount of either inhibition or disinhibition. On the oth r hand noise-off, 

in distinction to noise-on, tended to be relatively ineffective both as 

an inhibitor and as a disinhibitor . These results closely paralleled 

_indin~s by Kamin in CER conditioning. This need not, ho1ever, argue 

for any 11 central 11 similarity etween conditionin and disinhibition, but 

may simply reflect the rat ' s 11 eripheral" sensitivity to different 

sen so in uts. 

Although there was some slight suggestion in eriment 4 that 

both inhibition and disinhibition increased with noise intensity, the 

most striking aspect of the data as the fact that the two effects were 

so relatively insensitive to the substantial differences in stimulus 

1 . We could not directly observe the behavior of our rats, 
hich were trained in a completely dark box. The problem of direct 

observation in experiments of this sort is in any event difficult . 
The mere presence of the observer provides a confounding source of 
11extran ous timulation", 
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intensity that were employed . This finding was in marked contrast to 

CER conditioning, where far smaller differences in intensity of a noise CS 

give rise to conspicuous differences in conditioning . Thus, in distinc­

tion to Experiment ), a lack of parallelism bet een disinhibition and 

conditioning uas revealed in Experiment L. The results of Experiment 4 
seem to suggest, unlike Pavlov, that conditioning and disinhibition are 

not identical in terms of their underlying processes . The noise intensity 

function in conditioning may derive from the fact that in that case 

stimulus events must be 11 bridged11 in time. The more intense stimulus may 

thus facilitate conditioning through providing a longer- lasting "trace" 

of the CS, to be associated 'tvith the US . Disinhibition, on the other hand, 

seems more nearly an all-or-none phenomenon, with respect to intensity of 

the disinhibiting stimulus. Providing the extraneous stimulus is above 

some critical threshold, disinhibition appears to occur at about its 

maximal level . 

The first four experiments demonstrated that an extraneous stimulus 

vrould increase response rate when response probability was at a very low 

level. When 11 inhibition11 is defined simply as referring to an observed 

decrease in response rate, this amounts to saying that the first four 

experiments all involved a substantial degree of inhibition prior to the 

test for disinhibition. Thus, in Experiment 5, v1e asked how degree of 

disinhibition varied with the amount of inhibition of the response . 

This meant, empirically, holding constant the degree of previous acqui­

sition of bar pressing, while varying the degree of extinction training 

(and thus the baseline response probability) prior to disinhibition 

testing. The results suggested that disinhibition only occurred when 

responding had been reduced to some critically low value . On the one 
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hand, response rate could be substantially reduced 1nthout any accompany­

ing tendency for the rate to increase in the presence of the extraneous 

stimulus . On the other hand, with the continuation of extinction 

"below zeron, the evidence suggested that animals would also fail to re­

spond to the stimulus. It was only at a particular low response rate 

(under the conditions of Experiment 5, a rate of about two responses per 

minute ) that the response acceleration tendency was clearly evident. 

This notion of a "critical" response probability can be utilized to 

explain both the decreasing amount of disinhibition with repeated testing 

during extinction, and the large amount of disinhibition shown by food­

satiation subjects in Experiment l . 

The final series of experiments sought to determine whether or not 

the critically low r esponse probability previously referred to was the 

sufficient condition for the disinhibition effect . The experimental 

evidence, viewe in total, offered no support rhatever to the idea that a 

low response probability was the sufficient condition for disinhibition; 

it suggested instead that the response rate must be reduced to the 

requisite lou level from a previously high r value . Thus, without 

endowing the term "inhibition" with the quasi- neurophysiological pro­

perties assigned to it ~J Pavlov, we finally seem to agree with him that 

the acceleration in r esponding pr oduced by e"·traneous stimuli during 

extinction is a case of "dis - inhibition". Whenever we presented the 

extraneous stimulus to animals with the requisite low response rate -

which had never been at a higher level - we observed either no effect, or 

actually a decrement in rate of responding . 

The only ser ious attempt to develop a theory accounting for the 

opposed effects of an extraneous stimulus during acquisition and extinc-
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tion has been Pavlov ' s . ~ e have already seen how his effort to incor­

porate the facts of conditioning, of extinction, and of extraneous 

stimulation within a ingle system failed. The theory of "cortical 

functioning" elaborated into a web of polar ve:r: ables, capable of post­

dieting any empirical outcome . The Pavlovian theory at the same time 

generated mutually contradictory conclusions. We must ask, however, whether 

any other available sychological theory~ incorporate the facts . We 

state at the outset our conviction that no resent theory can do this, but 

we shall examine briefly the deficiencies of available formulations. 

1ve can describe as "single factor" theories those >-vhich attempt 

to explain some part of the relevant phenomena by attributing only ~ 

function to the extraneous stimulus . The crudest form of single factor 

theory can be speedily dismissed. Thus , Wendt, momentarily ignoring the 

empirical phenomenon of disinhibition, attributed the empirical pheno­

menon of inhibition to elicitation by the stimulus of a response incom­

patible with the CR; while Skinner , momentan.ly ignoring inhibition, 

attributed disinhibi tion to a "facilitating" effect of the stimulus ! 

This particular game comes to an ignominious end 1-vhen the t"~·TO theorists 

meet head-on; neither has attempted to deal with all the facts , and each 

postulates a mechanism which contr adicts the ignored facts. 

There may, however, be some hope for a single factor theory hich 

postulates an interaction between a constant effect of the stimulus on the 

or ganism, and the organism' s momentary state, in determining the behavioral 

outcome . That is, such a thea ry would assert that, though the effect on a 

specified behavior may vary with the animal ' s state, at some more "central" 

level the stimulus has an invariant effect. The most obvious candidate for 

such a theory is the "level of arousal" or "level of activation" formulation 
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(Duffy, 1957; Malmo, 1959) .1 The essence of this notion is that there is 

an "optimum" level of arousal or activation for any particular task; 

" · ·· the relation between activation and behavioral efficiency ••• is 

described by an inverted U curve" (Halmo, 1959, p. 368) . The theory 

asserts further that" · · · activation level is in large part a function of 

environmental stimulating conditions" (Malmo, 1959, p. 37 ) . 

Thu~we might assert that an extraneous stimulus always increases 

the animal ' s "level of arousal", but that the effect of this increase on 

behavior would depend on the animal ' s level of arousal at the moment the 

stimulus is delivered. Perhaps, e.g . , the animal is already optimally 

aroused on pretest day, and a.t a very low level of arousal during extinc-

tion; in this way bar pressing might be appropriately impeded, or facili-

tated . The most obvious difficulty with invoking arousal theory in the 

present context is the absence of any independent measurement of the ani-

mal ' s arousal level . Further, some of the behavioral facts seem embar-

rassing . Why should not the stimulus "over- arouse" on pretest trials 

following the first presentation? Why, early in extinction, hen the 

arousal level has presumably dropped sufficiently to produce a sub-

stanti al lowering of response rate, does the stimulus have no detectable 

effect? We should have finally to make the implausible assumption that, 

when the animal has received either free or response-contingent shock, 

he is so under- aroused that the stimulus will have facilitating effects! 

1 . The concept of arousal or activation is roughly comparable to 
that of general "drive" in learning theory . It is usually assumed, 
however, that arousal may be directly measured by some physiological 
index . Malmo has suggested that the central mechanism of activation is 
the ascending reticular system. 
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The kinds of physiological reactions characteristically used to index 

arousal (e.g . , increased heart rate) are kno1m to be elicited by electric 

shock. 

e could, of course, invent a single convenient 11function 11 for the 

extraneous stimulus - that of facilitating whichever is the weaker of tuo 

opposing "tendencies" . Whether we name the tendencies "competing responses", 

or "intentions" , or "excitation vs. inhi ition", we should have to assume 

that tHo competing tendencies are operative~ during acquisition and 

during extinction, rlth a different one predominant at each stage . This 

is not wholly implausible; the animal may be ttin conflict" al::x:mt whether 

to press the bar, or whether ~ to press the bar, both during acquisi-

tion and extinction. The problem again lies in the lack of any indepen-

ent measure of the opposed tendencies . We see only their resultant - the 

rate at which the animal in fact presses the bar. lve should note also 

that the convenient function of facilitating the reaker of bro tendencies 

appears to be in irect o position to the most fully developed of rele­

vant psychological theories (Hull, 1951). Within Hull ian theory, the 

extraneous stimulus in such a situation might presumably act like 

"irrelevant drive" , contributing toward the total of "generalized drive". 

The generalized drive in turn multiplies the "habit strengths" of all 

existing response tendencies in determining behavior . The response 

most facilitated muld thus be that 1vith the higher strength before 

introduction of the extr aneous stimulus ! 

\-lith so little comfort derived from single factor theories, we 

can now examine a class of "two factor" theories . While no such theory 

has in fact been proposed, any such theorJ 1rould assign ~ separable 

functions to an extraneous stimulus; a "distracting" function to account 



125 

for the effect during acquisition, and some other function to account for 

the opposite effect during e:dinction. To any such theory there must be 

appended some explanation of 1-1hy one of these functions predominates during 

acquisition, and the other during extinction. 

We can deal first with the "distracting" function . This can reason­

ably be identified with Pavlov ' s "orienting refleJ:11 , or, much the same 

thing, with Bindra ' s (1959) "novelty reactions" . These notions involve 

the simple proposition, which has substantial empirical support, that a 

novel or unexpected stimulus elicits "orienting" or investigatory" 

reactions . These in turn might well be incompatible with the conditioned 

response . 1rJ'e shoul note that such orienting reactions are knom to 

extinguish rapidly, and this is consistent lvith the fact that with the 

noise stimulus, we detected observable interference with the response 

only on the first pretest t r ial . 

But vlhat nmv of the second, facilitating function? 1ve might JGry 

to place the burden on an associative, or "cueing" function of the stim­

ulus . The stimulus, in most of our experiments, -vms temporally associ­

ated (on pretest days ) rlith food reinforcement for bar pressing . Perhaps 

this associat:on between stimulus and food-for-bar~pressing is responsible 

for the resumption of bar pressing when the stimulus is now presented 

during extinction. This, however , cannot explain tvhy the s timulus had a 

facilitatiP~ effect on animals which had never previously exper ienced it . 

Per haps, on the other hand, the important fact is that every other aspect 

of the e2~erimental situation but the stimulus has been associated with 

non- reinforcement . Thus , adding a nmv element to the extinction situation 

might produce a "generalization decrement" of extinction, permitting bar 

pr essing to occur . The pr oblem here i s the facilitating effect of the 
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stimulus on f ood-satiate animals, fo r 1 hom bar pressing has not been 

associated with non- reinforcement . Thus, an associative interpretation of 

the effects of the stimulus during extinction seems 11holly inadequate. 

1 e are left, finally, 1~th an attem t to combine some variant of 

a Hullian "generalize drive" facilitating effect 1..rith the distracting 

effect, in a two-factor theory. e might argue that there is only one 

relevant response tendency - the tendency to bar press. fe now ignore 

the possibility of a competing tendency~ to bar press (or of "inhi­

bitory processes" in general ) , and focus solely on the existing tendenc 

to bar press, as indexed by the observed rate of bar pressing. .Je can 

assert that, in addition to exerting a distracting effect i~hich will 

impede bar pressing, any extraneous stimulus also "energizes" bar pressing. 

·fuy, houever, shoul sometimes one and sometimes t e other effect pre­

dominate? 

The fact that a decremental effect was observed only on the first 

pre- test trial can be attr ibuted to the rapid diminution of t e 

"distracting" propert of the stimulus . 1ve might also argue that no 

incremental effect 1vas observe on subse _uent pretest trials because 

the response was already at asymptotic strength . e should note that 

the failure to detect a decromental effect in animals which were pre­

sente with the novel stimulus for the first time during eJ~Ginction is 

not a telling blow a ainst this formulation . There is no logical reason 

why ~ a distracting effect (orienting reflex ) ~ a substantial 

energizing effect could not occur consecut~vely 1Vithin the three-minute 

time span uring ~hich e measured bar ressing . The repeated obser­

vation in early stu ies of isinhibition that a facilitative effect 

often occurs some considerable time after termination of the stimulus 

in fact encourages speculation that the first reaction to the stimulus 




























































