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ABSTRACT

For-many years there has been a debate between proponents of
cqmpefing Tearning theories over the role of expectancy in condit-
1onihg and extinctidn. Although this debate has been the subject
of an intensive experimental literature, it has not been satisfact-
ori]yvresolved. Many research designs are intrinsically incapable
of dissociating the influence of expectancy'from other factors held
to be important by competing theories. Howéver, the informed
unpairing design (Brewer, 1974), in which subjects are informed of
changed contingencies at the onset of extinction, is argued to
provide a powerful test of expectancy, two factor, and conditioning
theories. It is also argued that the bidirectional vasomotor
response provides a solution to the related problems of expectancy
manipulétion and értifact control that confound previous research

using this design.

A programme of research based on the informed unpairing design,
and using the vasomotor response, was undertaken. Responding ih
exfin@fion following several expectancy manipulation procedures was
compared in subjects given 25 continuously reinforced acquisition
frials (CRF25); 100 continuously refnforced trials (CRF100); and
100 partially reinforced trials (PRF). It was found that responding
in CRF25 and PRF groups in extinction was abolished by unpairing
instructions coupled with removal of the thermal stimulator used
for UCS presentation. A significant reduction in responding in
CRF25 and PRF groups was also obtained following unpairing
instruction alone as compared with groups given no instruction. The

CRF25 gkoup instructed at the onset of extinction that they would
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be reinforced on a PRF schedule showed a non significant trend for
gfeéter resistance to extinction than those given no instruction.
These results provide strong support for an expectancy based, rather
than two factor or conditioning based, exp1ahation of responding

in these groups.

However, no effects of expectancy manipulation on responding in
extinction were obtained in CRF100 groups, and attempts to generate
responding in two groups by instruction alone proved unsuccessful.
These resd]ts are consistent with the hypothesis that there may be
two conditioning processes; one exbectancy dependent and the other
expectancy independent. Existing learning theories based on two
conditioning processes are unable to account fbr all of the results
of the bresent research. However, it is argued that the results of
the present study are consistent with a number of studies in the
skill learning literature. Models proposed to account for skill
1eérning which distinguish between processes jnvo]ved in acquisition
and early performance, and those involved in much practised respond-
ing, pfdvide a possible explanation for the obtained results.
Consequences of the research for thé behaviour therapies are

discussed.



INTRODUCT ION
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1.1 GENERAL INTRODUCTION

In the early decades of this century there wés a major contro-
versy over the role of cognition in determining behaviour. This
controversy abpeared to be resolved in favour of the behaviourist
movement which dominated psychological argument in the 1940's. For
a time it appeared that the behaviourist movement represented a
clearly defined and universally accepted body.of data, on which a set
of strictly empirical principles were based. Even until recently it
was commonly believed that this was so (e.g., Maher, 1972). What
is not so commonly recognised is the controversial and speculative
nature of many of the non trivial behaviour principles, including
those relevant to the role of cognitfon. In the past few years there
- has been evidence in the psychological literature of a growing aware-
ness that many of these old controversies were never satisfactorily |
resolved. Even the most basic principles of major learning theories
are again the subject of intense,scrutﬂny (e.g., Bolles, 1972;

Brewer, 1974).

Tﬁe'firstsectidns of this thesis.(1.1 and 1.2) outline a range
of tradftiond and modern views on the role of cognition in the acquis-
ition.ahd extinction of behaviour. Seétion 1.3 reviews the evidence
concerning these views. In sections 1.3.1 and 1.3.2 the role of contin-
gency learning in conditioning and extinction is examined. Section
1.3.3 considers wpether expectancy is sufficient to account for con-
ditionfng and'exti;ction by examining the evidence for learning wifhout

conditioning trials; extinction without extinction trials; the issue

of whether extinction is complete following expectancy manipulation



by unpairing instructions; alternative explanations for expectancy
manipulation effects such as changes in anxiety or arousal; and the
possibility that certain acquisition procedures may lead to responding

that is less susceptible to instructional manipulation than others.

In this section it is argued that responding at the onset of
extinction provides an unusually clear opportunity for testing major
predictions of competing theories, and that the informed unpairing
procedure in which subjects are informed of the onset of extinction,
provides‘a powerful means for testing between these predictions.
Section 1.4 considers the difficulties of expectancy manipulation and
artifact control associated with this.procedure'and section 1.5 pro-
poses solutions to these difficulties which will be employed in the

experiments outlined in subsequent sections.



1.2 A BRIEF SURVEY OF THEORETICAL POSITIONS

1.2.1 Historical views on the role of cognition in acquisition

and extinction

Although a great many theories of 1earnihg have been proposed,
most have customarily been categorised as 'conditioning; theories,
'expectancy' theories, and 'two factor' or ‘two process‘ theories.

1.2.1(a) Conditioning theory

Like other theories, those traditionally labelled as ‘condition-
ing theories' (e.g., Hull, 1952; Skinner, 1969; Spence, 1948; Guthrie,
1952) attempt to explain incomp]etely understood phenomena by propos-
ingta series of hypofheses, some explicitly stated and othérs implicit
in the theory. The basic assumption shared.by conditioning theories
is that Tearning is due to the operation of predictab1e aufomatic
processés; and that therefore a consideration of coghitive events is
unnecessary in explaining behaviour.. Some theorists, such as Hull
(1952), pointedly avoid the use of terms related to cognition. Hull's
concepis of drive, habit strength, inhibition and ekcitation are
conceptually tie& to hypothetical physiological mechanisms; and are
intended to provide a complete explanation of conditioning processes.
Although such coﬁcepts have been argued to be descriptive intervening
variables rather than hypothetical constructs (Hi]gard, 1948), the
systeh as é whole takes the theoreticél position that behaviour is
the result of automatic physio]ogicai activity, and may be explained
solely interms of these concepts. Hull did consider the issue of
anticipation,‘or expectation of reward. However, it was in a character-
istically mathematical way, and referred only to the change in moti-.
vation brought about by reward and nonreward of a p;eviously consist-

ently rewarded response.

- Others, such as Amsel (1962) and Spence (1966), have developed



concepts such as anticipatory frustration further within a Hullian
context, but still deal with these potentially cognitive concepts in
a strictly non cognitive manner: Anticipatory frustration, like
other fractional anticipatory responses, is'simply the result of
higher order conditioning and genéra]isatioh'of_secondary nonreward .
“As'such it follows behavioura]_]aws.in a mahner that is entirely
explaineb1e without consideration of'coghition.(Amse1, 1962; Spence,
- 1966).  According to Hull, stimuli become bonded to an associated
response when reinforcement in the presence of that stimulus follows
the response. Whenever the animal 55 motivated by that drive, it_is
Tikely to give the éppropriate response 1h the presence(ffthezstimuluég
However, inhibition resulting from non feinfqrcemehf wgliv1ead to
 the eyentual extincfien'of the respoﬁsé’(Hd]I;v]952)._'

Some coniemporarieé_of'Huli;felﬁ"thafethe sySfemlwoefd:needlto
be extended to account for mere Complex Behaviouf.jSpence (]948), for
exemple; argued fhat “.;. in deéling with'the more complex types of
enima] and human behaviour, implicit emotionai_responses;TCOvert'
verbal kespenses, and not eési]y observable feceptor—exposure and
postural adjuétﬁents Wi]] have to be postulated..." These difficulties:
were recognised.by early experimenters. In the absence;of an under-
vstandfng of these more eomplex procééses, a number of Strategies
wére-desfgned to reduce the inf]uence'offcognition'in‘conditioning
experiments (e.g., Grant, 1939; Hi]gard, Campbe11.& Sears, 1938).

The utility of this approach must therefore be determined in terms
of'ifs ab11ity to deal with behaviour in Eelatively simple tradition-
» al experimenta]-cbnditiOning paradigms, from which the theory was

» deriVed, and also in terms of the generality of the Taws obtained.
In contrast to Hullian theorists,.Skinner (1969)ehas’dea]t

directly with the ro]evof cognition. -He argueS’fheﬁ,toghition,is



simply one possible component of learning, and that internal cognitive
‘events do not in themselves determine behaviour. Skinner proposes that
awareness of contingencies is not a necessary precondition for learning,
that such awareness is learned, and that awarenéss results both from an
analysis of our own contingency apprbpriate behaviour, and from environQ
mental reinforcement for discriminating and verbalising certain_sorts of
contingencies (Skinner, 1969). Thus, awareness of contingencies is one
possible result of learning to respond appropriately, rather than a
mediator or determinant of learning. Although Skinner does consider the
possibility of instructional effects on behaviour and the possibility
that cognitive expectancies may influence behaviour (e.g., Skinner, 1969),
these issues have not been dealt with forma]]y, and remain outside h1s

behaV1our system

Both Hu111an and Skinnerian approaches have in common the attempt
to account for behaviour w1thout resort to cogn1t1ve med1at1on While
this avo1dance of 1nterna1 processes 1eads to the appearance that these
"théories are somehow‘mofé empirica]]y basedvtﬁan'théoriés that do-refer
to cogn1t1ve med1at1on, 1t should be recogn1sed that this very avoidance
of cognition is der1ved from the theoret1ca1 propos1t1on that behaviour
» may‘be explained w1thogt recourse to 1nterna1 cqng1t1ve events. The
.attrattive simp]isity and objective nature of the conditioning theories
vis'due to the initiaj intention to account fbkvbehaViour without resort
to medfatfng meChanisms. Whether behaviour 1stadequate]y explained by
these theories is‘an éhpirica] question that will be dealt with in

later sections.

1.2. ] (b) Expectancy Theory
Learning theor1es which have emphas1sed cogn1t1on have typically
focused on expectancy,of reinforcement or awareness of environmental

contingencies as the outcome of the_présumed cognitive processes



rather than upon the processes themselves. Tolman, traditionally the
most influential of expectancy theorists, argues for a highly cognitive
ana]ysjs of behaviour. Instead of conceiving of animals as pre-program-
med 'black boxes', Tolman argues that "behaviour reeks of purpose and
'cognition“ (Tolman, 1959). For Tolman, the basis of learning is the ac-
quisition of 'expectancies' rather than the attachment of'responses to
stimuli. These expectancies relate events in the environment to one another,
and are']earned.by experience . While Tolman agrees with other theorists
thaf 1eérning is influenced by factdrs such as frequency, magnitude and
delay of reinforcement, he specifically denies that learning consists

in the stamping of S-R habits by reinforcement (Tolman, 1949). For
Tolman, the animal in a conditioning experiment is learning about the
environment, and acts purposefully to solve environmental problems.
Accordingly, S-R and S-S scheduling parameter effects are due to differ-
encés in the iﬁformationa] value of stimu]i to the organism, rather

than to differences in the acquired reinforcing value of the stimulus.

Tolman's theory has been described as 'ah.explicit statement of
"ordinary common.sense“'(White, 1943), and has frequently been criti-
cised as_imprecise, a point eventually acknowledged by Tolman himself
(1959). For most of his career, Tolman attempted to define his constructs
in terms of behaviour, and did so in such a way as to leave unclear
just how cognitive he intended them to be (e.gf, Tolman & Kalish, 1946).
However, he later described his constructs as "...mere1y~an aid to
thinking...", "...common sense notions ... seem fbr the most part to
suffice and to allow for adequate objectivity and communication" (Tolman,
1949). However, his theory should not be thought of as a woolly and
ill1-defined version of conditioning theory._ Tolman's admittedly vague
approach is importantly and testably different to conditioning theory

approaches, and has led to a number of important experimental contro-



'versies. For Tolman, contingency learning (leading to the acquisition
of expéctancies), in conjunction with motivation, is necessary and
sufficient to account for behaviour, while for ;onditioning theorists
contingency learning in this cognitive sense is irrelevant to
behaviour. Although Tolman makes similar predictions to conditioning
theorists in some circumstances (though perhaps with less precision
than some others), in others Tolman's theory leads to markedly

different predictions.

This is especially so if Tolman is interpreted according to the
common Tanguage meaning of his terms, as he advocated in 1959. Although
Tolman argued at various times that he was strictly a behaviourist,
and suggested that Hullian concepts may be useful in explaining
certain forms of learning (Tolman, 1949), it is the strictly cognitive
version of Tolman that has been most inf]uentia], and it is in this
way that most modern expectancy theorists interpret Tolman (e.g.,
Atkinson & Wickens, 1971; Estes, 1971; Bindra, 1972, 1974; Boiles,
1972; Brewer, 1974; Smith, 1974). ACéordingiy, 'expectancy theory' in
this thesis will refer to the strictly cognitive interpretations of

Tolman proposed by White (1943) and by Tolman himself (1959).

The basic contention of this approach is that experience with
the environment 1ead$ to behaviour change thrqugh the formation of
- expectancies concerning'environmentai contingencies, rather than
through the formation of S-S and S-R bdnds; Further, since animals
benave in accord with the expeciancies they hold concerning contin-
genéiés, rather than in accord with actual contingencies, those pro-
cedures which influence expectancy will infiuence beha?iour, while
those which have no inf]uence on expectancy will have no influence
on béhavidur; Thus, expectancy theory explicitly argues that it

is information concerning contingencies, rather than previously



experienced contiguity or reinforcement (though the latter freguent-
ly leads to the former) that is the determinant of behaviour and

behaviour change.

1.2.1(c) Two factor or two process theories

A number of theorists have tried to infegrate the more success-
ful aspects of conditioning and expectancy theories into two factor
or two process theories. The most influential of these was Mowrer
(1950). Mowrer argues that there are two. factors important in con-
ditioning. Stimuli acquire reinforcing vélue through classical
associationism, while responses are not conditioned in this way;
~they are simply a means of solving environmenta1 problems. Although
he uses apparently cognitive terms such as 'expectancy', he argues
that these represent conditioned emotional or arousal states. A
A ratlfhat 'expects' shock following a tone is éimp]y one that has
acduired autonomic responses to the tone fd]]owing pairing of the
tone and shock. Mowrer (1950) shows considerable symbathy for the
view of Humphreys (1939), that "conditioned responses are a conse-
quence of anticipated reinforcement, extinction a consequence of
anticipated non feinforcemént, and that tne role of frequency in
the .repetition of reinforcement and non reinforcement is by way of
its influence on the subjects' expectation of the stimuli which
 afe to appear”., However, he preferred his own restatement of this,
whigh avoids the (to him) questionable terms 'anticipated' and

'expectation';‘ "if during acquisitjon, a response (conceived as a
moré or less isolated movement) occurs frequently but is rewarded
only‘now and then, the transition.from acquisition to extinction
will hpt be discriminated as sharply as if acquisition has involved
reward for each and every response. With "faith" thus estab]ishedv

that failure will ultimately be followed by success, "discouragement"



is slower to set in... While "faith" and "discouragement" are
not defined, they are intended to refer to emotions that have the
direct effect of energising or inhibiting behaviour, rather than

to cognition concerning contingencies (Mowrer, 1950).

The second conditioning factor of 'problem solving', which
determines the response made by the animal in response to external
events and consequent internal emotional sfétes, is less clearly
argued. It-wbu]d appear that Mowrer intended this factor to be
based on Thorndikian reward learning (Mowrer, 1956), with no addi-
‘tional cognitive concepts. Thus, déspite his use of terms relating
in‘everyday language to cognition, Mowrer was proposing an inte-
gration of Pav]ovian contiguity learning (tb account for the acqui-
sition of emotional responses) and Thorndikian reward learning (to

account for modifications in behaviour).
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1.2.2 | Current views on the role of cognition in acquisition
and extinction ‘ '

N Grand behaviour systems in the Hullian tradition are now less
fashionable than they were, and modern theorists have tended to
'feﬁtrict themselves to a consideration of more limited areas of
ihterest, without attempting to account.for the whole of the behaviour-
al spectrum. The models and theories outlined'below represent a range
of recent views on the role of expectancy in learning and perfprmance.
Only those theorfes that deal with the role of expectancy, eithér by
explicitly including it as an irreducible process or by attempting
to account for it by postulating hypothetical mechanisms, have been
reviewed. Recent models dealing with ofher aspects of the condition-
ing prbcess (e.g., Rescorla & Wagher,-]972; Frey & Sears, -1978) are

not included in this review.
1.2.2(a) Bolles.

Bolles (1972) proposed a cognitfve expectancy based theory of‘
learning. Although similar in many ways to that of Tolman (1959),
Bo]]es'itheory is rather more clearly stated, and deals with some
phenomena not considered by Tolman. According to Bolles, animals ac- -
quire expeCtahcies conéerning relationships both between stimuli in
~the environment, and between responses and stimuli. These two forms
of expectqncy combine to produce behavfour in the presence of certain
stimuli. Some expectancies may be 1nnate, and may lead to species
spec1f1c responses that may be so potent as to prevent incompatible
re§ponses_from be1ng shaped by env1ronmenta1 cont1ngenc1es, or may
Tead to intruding behavioﬁr (freezing, face washing, etc.) in the
presence of a st1mulus that signals an expectancy of delayed reinforce-

ment (Seligman, 1970). Other expectanc1es are learned, though the

processes involved in this learning are not described. However,
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Bolles does say that "I would deny that a direct associative 1inkage
between a stimulus and a response is an 1mportant or interesting part
of what is 1earned in most learning exper1ments" He goes on to
suggest that such a process does occur, but only to a significant
extent with innate, or much repeated behaviour: "But perhaps sheer
repetition of a response as a consequence of the'law of performance
suffices to connect it with prevailing'stimuli. Certainly there is -
little a priori reason to expect such behaviour to be governed by the
same 1aws or to depend on the same neural mechan1sms as those involved
in the Iaws of 1earn1ng, performance and mot1vat1on that have Just

been proposed "

However, quite What'Bo11es is proposing for ekpectancy Tearning
processes, and the re]at1onsh1p between expectancy and behaviour is
unclear. It would appear that Bol]es 1nterpretat1on and usage of
the term "expectancy" is rather similar to that of Tolman, as he a]so-
uses the term in its common 1anguage.meaningf'”“The 1inguist1c rules
_hfor using 'expectancy' are essentially those of the everyday language.
Thus, it seems'proper to refer.to the animal in a particular situ-

ation as 'expecting' a particular outcome."

" The re]ationship between expectancy and behaviour implied by
Bolles is also reminiscent of Tonan: "The present account of learning
maintains that if an anima] is placed in a situation where there are
cuesvpredicting food and food is made contingent upon some response,
the animal will learn, first,vthat these cues predict food, and second,
that its behav10ur produces food. If it is hungry, then the anima]
is ]1ke1y to make that response“ (1972). This is an explicit state-
ment that contingency learning is a necessary precondition,for condi-
tioning, and it is implied that contingency'1earning is also a suffi-

cient condition for conditioning and extinction: "The rat has a
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learned S-S* expectancy, cues predict shock, and an innate R-S*
expectancy, running away predicts safety. The animal therefore runs

- away."

Like Tolman, Bolles may be interpreted as saying that an animal
will act in accordance with its perception of enVironmenta] contin-
gencies in order to obtainrewardsand avoid punishments. Conditioning
| procedures have their effect by informing the subject of contingencies:
"If the R-S* expectancy is learned, then the reinforcement contingency
will provide effective control over the behaviour, but not otherwise."
Bolles admits theiincomplete nature of the theory, attributing this
to the complexity of the sUbject.matter. As.ft stands, we are forced
to make predicticns from the theory on the basis of an "everyday

language " interpretation of the nature of expectancy.

Several other theorists (e.g., Smith, 1974; Gray, 1975; Bindra,

1974) have proposed expectancy based theories to retain the general .

o usefulness of the expectancy approach but have t1ed the concept of .

expectancy down very closely, giving it a more exact and mechanistic
meaning than that used by Tolman and Bolles, in an attempt to avoid
the usua] d1ff1cu1t1es of imprecision and 1naccess1b111ty of concepts

common to trad1t1ona1 expectancy theories.
1.2.2(b) Bindra

Bindra (1974) proposes a model in which onganismic state factors
and certain environmental stimuli interact to produce a central moti-
vationet state, which in turn directs behaviour toward (or away from,
in the case of averstve motivation) the goa! object. The process in-
volved in this directing pf behaviour ts somewhat complex. Both
organismic state factors (e.g.,'nungen) and distal representationS'

of the goal object interact to excﬁte'a central representation of the
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"goal object, which in turn activates the sensory motor co-Ord%nations
developed through maturation and learning thatllead to approach and
consumption. This-épproach and consummatory behaviour is not a pre-
programmed set of motor acts, bnt insfead a chain of responses given
to environmental stimuli that are potent: "according to the present
model, the central motive state is generated directly by organismic-
state and incentive variables, and, once generated, 'feeds forward'
to make certain particular environmental stimuli so potent that the
animal mnst act in relation to them rather than in relation to any

~ other stimuli."

. This pbtency of environméntal stimuli is learned by observation
oflcontingent events in the environment,'and.what is Tearned is the
natufe of that contingency; the organism learns that a particular
stimulus (SI) is fo]]owed, for a period, by an increased-ok decreased
probability of g second stimulus (S2). This contingency learning
leadslto the development of central representations of the environ-
mental contingencies. These central representations act by exciting
or inhibiting central representations of_SZ when in the presence nf
S1-when the contingency is positive or negative respective]y.. The
'dégreelof excitation involved neflects what Bindra refers to as
exnectancy: "the greater the contingent increase in the probability
vof 52 predicted by S1, the greater will be thé (positive) expecténcy
or the condiéioned excitation of the central representation of S2;
the greater the contingent decrease in the probability of S2 predicted
by S1, the greater wiT] be ’the (negative) e*pectancy or the condition-

ed inhibition of the central representation of S2."

Contingency learning takes place by observation rather than by
reinforcement, and learning is only concerned with relationships

between stimuli, not‘between.stimuli and responses. Accordingly, a
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rat Tearning to run for food in a runway learns a chain of environ-

mental stimuli, each associated via central representations with

the next and eventually to the food itself. The instrumental response

of apbkoach giQeQ to each stimulus is a generél class of re;ponse

'gi?en to all appetitive stimuli, and in each case approach toward

the intermediate environmental stimuli is replaced by approach to-

.wafdAthe next. in sequence, whiCh is more potent. Furthér, since each

’i.Stimulus leads to a central represenfétion of the next, and since the
| céntral representation itself may excite central representations of

subsequent stimuli, the animal may learn to short circuit intermediaté

steps and approach the goal box directly.

Bindra specifica]]y denies the possibility of response 1earningf
More complex motér acts can only be learned by central representations
of résbonse produced stimuli (presumably including kinesthetf; |
: stimuli) becbming associated with other.stimuli.in central representa-
tions of'environmental contingenciés: stimuli produced by a set of
circumétances (including previous activity) lead to a central'reﬁre- .
sentatidn of 6thér stimuli which are then "approachéd”. When faéed
with a situation in which this chain of stimuli is broken, the animal
must resort to exploratory behavior, but only after a period of
extinction: "The response integration should eventually break down
if the épatial layout of the critical conditioned and unconditioned
stimuli were to be altered; for example, if the food were to be made

available at another part of the runway."

This theory is markedly more mechanistic than those of Tolman
or Bolles, and' the concept of "expectancy" is given a very different'
meaning. It has the advantage of reléting coghitive events more
direét]y to behaviour than is the case in either of these other

theories, but at the same time suggests a simpler cognitive model.
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Although Bindra suggests that stimuli have their effect on behaviour
owing to their informational, rather than reinforcing value, it is
suggested that stimuli are nevertheless tied directiy to other

stimuli and directly influence behaviour.
1.2.2(c) Razran

Razran (1955) proposed a theery involving two alternative condi-
tioning processes: conditioning and relational 1earning. Condition-»
ing refers to association by contiguity alone, and takes.place in
lower animals that Tack the mental apparatus necessary for relational
learning, and in all animals when perception'of contingencies is |
prevented or not yet present. Relational 1eanning applies to oii
other circumstances, and involves both conditioning and perception
of contingencies, with the latter being dominant. However, “condition-
‘ing with perceived relationships is neither mere conditioning nor
conditioning plus - but something else: it is relational or per-
ceptual learning" (Razran, 1955).V,Re1ationai learning operates
whereven possible because of itsvgreater'efficiency, and, when it'
operates, it totally dominates the subordinate.conditioning process.
However, conditioning can take place without perception of confin-
geneieé, and confingency Tearning is not sufficient to account for
conditioning: "Human subjects. when they 'catch on' to the S-R
relations in a C R experiment greatly modify thereby their condition-

ing, but do not as a rule wholly nullify it..." (Razran, 1955).

"In_deve]oping his evolutionary view thdt certain forms of learn-
ing are possibie on]y in animals of“a given complexity, Razran set
out five different levels of non cognitive learning (habituation,
sensitisation, inhibitory conditioning, classical conditioning and

reinforcement conditioning) and six different levels of cognitive
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_]eakning (sensory-sensory learning, configuring, eductive learning,
~symbosemic thinking, sememic thinking, and logicemic thinking).
‘Razran suggests that each of these levels is dominant-over preced -
ing 1evels, and that each requi?es specific capabiTities (Razran,
1971). However, he has not devéloped hypotheses concerning the role
of cognition in aﬁquisition and extinction of conditioned respondiﬁg

that superséde the above statements of his earlier position.
1.2.2.(d) Gray

Gray (1975) proposed a two,pfocess fhedry»in which stimuli serve
both as information sourées, and as claésica]]y conditioned reinforc-
ers. He argues that-reinforcements have their effect through a
positive feedback mechanism (in which consummatory responses such as
eating, drinking, sex, etc. serve initia]ly_to increase the strehgth
of the command to continue eating) rather than through drive reduction.
Reinforcers also, through a classical conditioning process, serve to
imbue preceding stimuli with reinforcing va]ﬁe; properties of the
unconditioned stimulus may pass to the conditioned stimulus. Although
the informational value of stimuli is stressed, this issue is dealt
with as a meanspof accoun?ing for the fact that onjy some stimuli
become conditioned: "Classical conditioning of an initially neutral
stimulus which is bredictive of the oécurrénce of an SR+, then,
confers both reinfqrcing and motfvationa] properties on the stimu1u§"

(Gray, 1975).

Gray refers to the concept of expectancy as an important
element of his feedback.theory, postulating comparator systems that
‘evaluate environmental effects in terms of expected effects. This
concept is used to account for the fact that omissjon of an expected

stimulus may lead to an OR, and for the inhibiting effects of
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. reduced reward or nonreward on behaviour: "“If fhe received level
of reWard is less than the expected levei, there is (1) an iﬁput |
to that part of the system which is responsible for evaluating
aversive UCSs (whether punishiﬁg or nonrewarding) and (2) in conse-
quence an 1ncfement to the conditioned frustration properties of

stimuli in the animal's environment ...." (Gray, 1975).

This version of expectancy is rather similar to that of Bindra,
in that it provides a means of dealing with the effects of organism's
past experience on present behaviOQr, but in a rigid connectionist
manner, such that S1 leads to a representatién of S2 (which in this
case is compafed with envirohmehtat stimuli, rather than lTeading
direct]y to action). It is also 1ike Bindra's theory in its stress
on motivation of behaviour; both easily account for approach and
‘avoidance behaviour, but are mdre_cumbersome in their attempts to
deal with more complex operant behaviour. Gray also uses thé_term'
"expectancy" in a closely defined, mechanistic manner. Unlike
Bindra, Gray argues that stimuli, {n_addition to their informational
value, acquire true reinforcing vafue through'contingént association
with other stimuli. This would suggest that information alone should

be insufficient to lead to the abolition of conditioned responding.
1.2.2(e) Smith

Smith (1974) based his theory on operant rather than classical
conditioning principles, unlike BinQra and Gray. Like Skinner
(1969), Smith argues that cognition constitutes a set of covert
fesponses, which are shaped by environmental contingencies. Cognitive
-responses are strengthened when they lead to reinforcement: ...
if the environment or the organism'é own thought processes imposed

upon the organism a pairing of cognitive responses, and if that

il
i
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pairihg were of a sort which had been useful in the past, there would
arise a secondary reinforcement effect and a corresponding strength-

ening of the tendency for the one cognitive event subsequently to

- evoke the other."

Having 1eérn¢d these 'cognitive habits', the organism, when placed
in a givén situation, will emit a series.of cognitive responses that
ftypica]]y_outline’a course of action. 1If this series ends with re-
infofcement, then_thé sequence is likely to be acted out, but if it
ends with punishﬁent it will be avoidéd. Accordfng]y, responses may
be reinforced both by reinforcement following an overt act, and
imagined reinforcement following an imagined act. As Smith points out,
cognition gives rise to behaviour in a completely deterministic way,
"...in accordance with ordinary princip]es_of learning. The notion

" that there might be some sort of free decision, on the part of the

organism, to use its cognitive experience would be,in this framework,
compietely.1nappropf1ate." Expectancies are only learned when they

| are reinforced (observed contiguity of stimuli-is insufficient in

itself to lead td-an expectancy). However, modelling effects could
potentially be aécounted for in terms of gereralisation of previoﬁs]y
reinfbrced modé]]ed responses, and instructional control of behaviour

could be dealt with in the same way. At Teast in the case of instruct-
ional control, this would require a considérab]e complexity of cogni-
tive events (since a specific, novel set of instructions must somehow

lead to a novel arrangement of overt responses).

It is not clear whether Smith meant his model to be mechanistic
and simple, in which case it wode not predict instructional control
of behaviour; or whether he intended it to be sophistiéated and flexible,

in which case it needs to be considerably more closely defined. In
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fairness to Smith, the model is proposed as a possible starting

point for development rather than a complete theory.

-1.2.2(f) Dawson and Furedy

Dawson and Furedy (1976) propose a model-in which contingency
awareness is said to be either present or absent. A minimal level
of awareness is a necessary precondition for human autonomic classi-
cal conditioning and extinction. Subjects without this 'threshold’
level of awareness of conditioning or extinction contingencies will
fail to show acqﬁisition or extinction of behaviour respectively.
HoweVer, it is explicitly argued that awareness of contingencies is
not a sufficient condition for acquisition and extinction, and incre-
" ments. in awareness beyond the threshold are argued to be irrelevént'

to responding.

> Coghition is therefore treated as an essehtia]]y passive-
activity, re]eyant only in that it allows, when present, conditioning
procesées to take place in a presumably mechanistic manner. Cognition
allows conditioning and extinction to take p1ace; it does not direct
behavidur (cognifion has a "gaté“ rather than an "analogue" effect
on behaviour){
-1.2.2'.(9) Bridger and Mandel -

Bridger and Mandel (1964, 1965; Mandel and'Brfdger, 1964; 1967,
1973; Bridger, 1964) have also argued for a two process theory of
learning, but oﬁe'in which neither learning process is dominant over
‘the other. Instead of distinguishingvbetween'learhing with and without
percéptiOn of stimulus relationships, they base their two conditioning
processes on Pav]ovks first and second signa]ling systems (Pavlov,
1955). This distinqtion is rather similar to that of Razran, since

the second signé11ihg system relating to speech is available Only’tb
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humans, and is said to be located in the neocortex. According to
Bridger (1964), direct experience with conditioned and unconditioned
stimuli activates both first and second signalling systems, while
verbal instructions activates only the second signalling system.
Since the first signalling system has a dffferent.neural base and
‘different effects to the second signalling sysfem, responding estab-
lished by 1nstruttion will have different prcperties to responding
established through direct experience with CS-UCS pairings. Further,
responding established by instruction alone may be extinguished by
instruction along (since the first signalling éystém was never
involved), while responding estab]ished by conventional conditioning
trials will not be comp]eté]y abolished byinsthction (since
instructions will have no effect dn that'componeht of responding

established through the first signalling system).

_importanfly, since the firsf signa]]ing~systém invoives limbic
actiQity to a major extent, the strength of assdciations formed wifhin
this sytém will depend on the affective value of the UCS. The more
emotionally charged the UCS the greater the limbic system activity
and therefore the greater relative 1nvolvement of first over the '
second s1gna111ng system, According to th1s hypothe$1s, the more
emotionally charged the UCS, the}]ess SUSEeptib1e conditioned respond-

“ing shpuld be to instructional con;roi.

This model leads to clearly téstab]e hypotheses, most of which
have beeh extensi?e]y researched. Evidence relating to their hypotheses
concerhing the effects of expectancy manipulation and contingency

awareness on responding will be reviewed in the following sections.
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1.2.3.  Summary of theoretical positions

It will be evident that there is still considerable controversy
over the role of cognition in conditioning and extinction. The basic
historical positions of Hull and Tolman are still represented in
current theories, with the additon of various 1ntermediate positions.
Although they also differ along other dimensions, current theories
vary from the position that animals learn about the environment and
- act ﬁdrposeful]y to obtain environmehtél'goaTs (Bolles, 1972) to the
position that animals learn associations between stimuli in an auto-
matic and determinate manner, their behaviour being determined direct-
1y by these associations (Gray, 1975; Bindré,'1974). Although both |
extremes refer to the construct of "expectancy" as being central to
theih theories, the differences in the way that these expectancies |

- operate are very great.

SeQera] current theories refer to an expectancy as a 1ink formed
between two stimuli, and perhaps-stimd]i and behaviour, such that |
-the occurrence of one leads to a centraj representation of thé other.
This reduced for& of’the term is quite différent to the common langu-
age usage of Tolman and Bolles, who perceive the animal as learning
aboutAthe contingencies operating in its enviroment; in the former
case a central representation of B is evoked by the presence of A,
while in the latter the animal has learned the relationship "if A
then'B"‘. There are two major differences between these approaches.
Firstly, the reduced usage is clearly more easily defined, and has
the advantage of more direct pred{étipn of behaviour. Second]y,'the
rédyced approach at least allows, and possibly 1t§e1f implies, the
apb]ication of formal mathemtical relationships to account for

expectancy learning and the relationship between expectancy and
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'l'Behavioqr. fn this way expectancy may be treated as a reasonably

N simple interveﬁing variable in behavioural'fbrmulae. 1In contrast,

‘the common language interpretation does not lend itself easily to

such analysis, and implies a qualitatively different approach fo learn-
ing principles. This point is directly conceded by Bolles, and his
defence is worth repeating; the more comp]ek and i11 defined common
language interpretation of expectancy is required owing to the com- |

plexity of the subject matter,

Iﬁ short, the 'reduced' conceptions of expectancy have'the ad-
-vantage of apparent rigour and parsimony, while the extended.ones
have the advehtage of flexibility, breadth, and fami]iarity.- The
choice between them must be, as far as possible, an empirical one,
a]theugh if they account for the evidence equally well the 'reduced?

conceptions may legitimately be preferred on the grounds of parsimony.

The two kinds of conceptions may also seem to differ in the
implied potential predictability of behaviour. Smith.(1974) suggests |
this difference when he comments that "The notion that there might
be some sort of free decision, on the part of the organism, to "use"
its cognitive experience would be, in this framework, completely
inappropriate.” The implication might be taken that the ﬁore extend-
ed conception does provide such a framework; and that the use there;
fore of an extended conception of expectancy provides a warrant for
considering behavioer to be indeterminate, non lawful and 'free'.

This imp]icatjon was expressly rejected by major expectancy theorists,
and is also rejected in the present work. If it turns out on empiri-
cal grounds that expectancies must be invoked as irkeducib]e pro-
cesseSj(i;e., instead of being reduced to hypothetical associative
linkages) in order to account for behavfour,-the conclusion wi]T.

- merely be about what variables are needed for the prediction of
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-‘behaviour. The fact would have no negative implication for the pre-
sUméd lawfulness of behaviour. Indeed, if suchturnsout to be the
case, if will be'tﬁe more clearly meéﬁanistic conceptions of expect-
ancy fhat compromise the lawfulness of behaviour. They will retain
their apparent rigour while sacrificing their claims to exp]anatoryv.
power, thereby leaving some aspects of behaviour inexplicable and

mysterious.

Evidence relevant to the resolution of this issue is reviewed in

section 1.3.
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1.2.4 Terminological note

As will be obvious from preceding sections, there is considerable
variance in the use of a number of key terms. Accordingly, an
attempt will be made to reduce subsequent confusion by defining some

of these terms as they will later be used in this thesis.

(i) Learning
Learning will be used in its most general sense to refer to a

relatively permanent change in behaviour as a result of experience.

(ii) Contingency learning

Continggncy learning refers to 1earning‘that one event is follow- -
ed by an ﬁncreased or decreased probability of another event, rather
than simp]y learning.to respond in one or anofher way. It is a learn-
_ ing of relationships between events, rather than of responses as such.
Unlike other hypothesised forms of learning, cohtingency learning 1S
.necessarily reflected in the development of contingency awareness.

The exfstence of contingency learning in this, cognitive, sense, is a
theoretical énd émpirica] question. While Tolman and Bolles argue
that contingency learning is the basis of learning, and some other
theorists such as Dawsén and Furedy, Mandel and Bridger, and Razran
argue that contiagency learning is an important or necessary component
- of learning, pthgrs again suggest that contingency learning as it is
defined above isrirrelevant to the learning process (Skinner, Bindra,
Smith, Hull and Gray).

(fii) Expectancy

‘The term 'expectancy' is used by some authors to refer simply
to a central organisation that causes,event A to evoke a central

representation of event B (e.g., Bindra, 1974). In this thesis,
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however, the term will be usedvas it is used by.To1mah and Bolles,
>fo refer to the product of contingency learning. That is, expectancy
refers %o stored information concerning environmental contingencies,
that represents and corresponds to those contingencies (Bolles, 1972).
Thus, expectancy refers to an awareness by a'subject of certain
features of its environment. Although expectancies (in conjunction
wfth appropriate motivation) may direct behaviour, they are not in

themselves behavioural tendencies.

- (iv) Expectancy Theory

An expectancy theory is one that explains all or most behaviour
in terms of the expectancies and motﬁvationa] state of the subject,
which are therefore éonsidered sufficient for fhe determinatfdﬁ of
behaviour (e.g., Bolles, 1974; Tolman, 1959). Obviously cohtingency
learning is central to such theories. Although Smith (1974) and
Bindra (1974) Base their theories on what they refer to as expectancy,

1

the important differences in their use of the term, and in their

hypotheses concerning the relationshﬁp between expectancy and behaviour
(outlined in section 1.2.2) preclude. their inclusion as expectancy

theories.. |

(v); Conditioning

Conditioning will refer to Iearnfng as a result of classical or
operant conditioning prpcedures; thﬁt ig, through tempofa1 asSdciétion_
of conditioned and unconditioned stimuli, or through reinforcement
of responses (English & English, 1958). While conditioning procedures
may result in learning, conditioningiand learning are not synonyms.
It is again a theoretical and empiricé] question as to whether condi-
tiqnihg procedures necessarily resu]% in Tearning, and whether learning

can take place 1in other ways than through conditioning.

|

|
|
|
i
|-
i
!
|
|
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fhis definition of conditioning is thus a broadly operational
one, in confrast to the definition of contingency learning which is
strictly conceptual, refers to unobservable pfoéeéses, and requires
operatidna] specification in each instance. This difference in the
nature of the two definitions specifically Teaves open the question,
- which must be_énéwered empirically, as to whether conditioning never,

- sometimes, or always involves contingency learning.

(vi) Conditioning Theory

Conditioning theory will refer to the proposition that behaviour
is determined primarily thfough processes of conditioning, which are .
therefore sufficient for the detefmination of behaviour. Condition-
ing theories thus include not only explicitly mechanistic theories
such as those of Hull (1952) and Skinner (1969) but also theories
that give a conditioning based account of expectancies (Bindra, 1974;
Gray, 1975; & Smith, 1974). Mowrer'é (1950) two factor theory also
counts as a conditioning theory in this sense, since both of the

two factors are based on conditioning processes.

(vii) Two Process Theory

This term will be used to refer to theories which emphasise the
place of both conditioning processes andbexbectancy in learning and
1h.behaviour genéra]]y (Razran, 1955; Mandel & Bridgef, 1973; and
Dawson & Furedy, 1976). It shoqld be noted that the distinction
between conditioning, two process, and expectancy theories is one of
emphasis father than of rigid dehérkation. 'Bol1es and. Toiman both
allow for the possibility of some conditioning processes, and many
conditioning tﬁeérists allow for the possibility of irreducibly
cognitive activity (Spence, 1966; Skinner, 1969). Pavlovian theory,

though commonly regarded as a conditioning theory, might better be
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regarded as a two process theory because of the major differences
between the operation of the first and second signalling system

(Anokhin, 1968).
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1.3 CONTROVERSIAL ISSUES IN CONDITIONING AND EXPECTANCY:

A REVIEW OF THE EVIDENCE

The theoretical positions outlined in the preceding sections,
concerning the role of expectancy in learning and extinction, can in
many cases yield differential experimental predictions. However, the
experimental investigation of the role of expectancy has not in all:
cases been c1éar1y tied to any specific theoretica] position. Accord-
ing]y, the evidenée reviewed in the next section wf]] be organised
according to the principal experimental hypotheées that have been
emphasised in the literature. whére possible, these hypotheses will

be related-to theoretical positions.

1.3.1 Conditioning without contingency learning

Contingency learning has been defined in the previous section as
an ‘irreducibly cognitive concept. Since dontingéncy'learning in this
sénse is basic to the expectancy theories of Tolman and Bolles, these
theories predict that conditioning should not'take place without
contingency learning. Dawson and Furedy Qpecifically argue against
the possibility of conditioning without contingency learning. In
contrast,'other two factor theorists such as Razran and Mowrer, and
conditioning thédrists: such as Hull and Skinnér, argue specifically
that conditioning;ié possib]e.without contingency 1eafniég. Those
expectancy theorists who deal with expectancy in an entirely mechanisfic
manner,_rathe; than as an irreducibly cognitive concept (Gray,'Bindra,
and Smith) also argue for the possibility of conditioning without
contingency learning. This.issue has been inVestigated in a number of

‘research areas.

].3.](a) Conditioning in animals low on the phylogenetic scale.

Conditioning has been demonétrated.in Hydra (Zubkov and Polikarpov,
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1951) flatworms (Hovey, 1929), and a wide variety of other lower
'ahipa]s (Razran, 1971). Although it is Uncleér why such animals should
be incapable of contingency learning as is argued by Razran (1971),
it'doesvseem rather implausible that such animals have 'expectancies'
in the sense of the word used by Tolman and Bolles. Accordingly, it
could be argued that learning in lower animals may not conform to

cognitive expectancy theories.

fhis does not, however, provide support for the hypothesis that
humansAand other higher animals operate in the same way: "Because a
simple tasg could, theoretically, be handled by a simple mec hanism
does not méan.invfact that the brain handles it that way. In_an un-
complicated nervous system, yes; but in the complex brain of a highér
animal other mechanisms may insist on aetting into the act and turn
the simple task into a complex one" (Hebb, 1958). Similarly,
evidence that conditioning can take place in decorticate anfmaISv
(Razran, 1955) may be of limited relevance, in that decorticate animals
may béhave quite differently to those with an intact cortex, and may
both be incapable of some forms of learning that would be possible
with an intact cortex, and capable of other forms of learning not pos-

sible with an intact cortex (Hebb, 1958).

While these studies, and similar research demonstrating condition-
ing in preverbal and non verbal humans - (Grings, Lowell, & Honnard,
i961; Lockhart & Grings, 1964) show that verbalised awareness of
contingencies is not a necessary precondition for conditioning; at
(ie, humans)
least in some anima1§v they do not demonstrate that contingency learning

in some equally cognitive form is not invo]ved, or that conditioning

without contingency learning is possible in intact animals.

1.3.1(b) Subliminal Conditioning

It has been argued that conditioning can take place using
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stimuli below the perceptual threshoid (Razran, 1955), but there is
considerable doubt that subliminal conditioning has ever been demon-
strated. One major problem is that of defihing the threshold below
which stimuli might trulybe undetectable. Mény studies claiming to
demonstrate subliminal conditioning have défined “sybliminal" as being
below the 50% threshold (Eriksen, 1960); Using this definition there
~is 'no doubt thatvthe ﬁubject can'perceive the stimulus on at least

some trials, and the evidence showing that subliminal conditioning is
rather slow and unreliable is consistent with the view that conditioning
took place only on the occasions that the stimulus was perceived

(Dawson, 1973).

Interoceptive conditioning has also been»referred to as subliminal,
but agaﬁn thefe js doubt over just how perceivable interoceptive cues
May be.‘FCertain]y, some interoceptive cues may be perceived (é.g.,‘
Makarov, 1959), and the issue returns to one of threshold determination.

.While the inte;sify of stimulation required for 1nterqcepf1ve condit-
1on§ng, and for awérehess of cues, may be further apart for intero-
ceptive?than for exteroceptive stimuli, this may in part be due.to
difficulties in verbalising interoceptive sensations (Dawson & Furedy,
1976).'thi1e the interoceptive conditioning Titerature appears some-
what more convincing as a dewonstration of conditioning without aware-
ness of stimuli (and therefore without awareness of contingencies),
as Dawson.(1973) argues, "... it appears premature to coné]ude thaf
interoceptive conditioning can occur in the abéence of contingency

lTearning."
1.3.1(c) Conditioning with masking and misleading instructions

A number of studies have attempted to prevent contingency learning
by distracting attention away from experimental contingencies. Fuhrer

and Baer (1969), for example, superimposed an irrelevant probability
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learning task onto a differential conditioning experiment. A number
of subjects given the masking procedure fai]ed-to verbalise contin-
gencies when later give a post experimental questionhaire, but never-
theless demonstrated differential GSR conditioniﬁg. Although mény
suchvexperiments suffer from other problems (Chatterjee and Eriksen,
1960), the basic difficulty is that of measurement of awareness. There
is no a priori reason for expecting masking tasks to preclude aWare-
ness of contingencies, and in most experiments a number of subjects
will learn the contingencies despite the masking task. Accordingly,
evidence for conditioning without awareness of contingencies comeéw
solely from QUestionnaire measurement of awdreness; those who{verba]ise
the contingencies are clearly aware of them, but it is less clear that
those who fail to verbalise continge#cies are therefore not aware of -

t hem.

Dawson énd Reardon (1973) found the use of a more sensitive,
recognition questionnaire identified a number of subjects»who were
aware of contingencies but had not verbalised this awareness on the
more‘commonly used recall questionnaire. No conditioning effect WAS
found in the remaining, presumably unaware, group. AS Dawson (1973)
points out, thé current evidence suggests that conditioning does not
take place without awareness of contingencies,'since those studies
that purport to show conditioning effects in unaware subjects have used
}reca11 questionnaires. Even if conditioning is demonstrated in subJects
who do ﬁot report contingency awareness on a recognition questionnaire,
it can.é1ways be arqued that a still more sensitive measure of expect-
-ancy would identify some subjects as aware. . Similarly, results of
experiments that fail to demonstrate a re]afionship between reported
awareness and level of responding may be attfibuted to weaknesses in

‘questionnaire assessment (Furedy, 1973).



32.

The fact that subjects instructed of'cohtingencies before a mask-
ing experiment will condition successfully (Dawson, 1970) suggeéts
that it is the precluding of contingency awareness, rather than inter-
ference with the conditioning process by the masking task, that pre-
vents conditioning. Further, it is found that differential respondiﬁg
fo]]ow§ ratherlthan precedes awareness of contingencies when aware-
- ness is measured on a trial by trial basis (Dawson & Biferno, 1973;
Biferno & Dawson, 1977), and that it is the subject's reported expect-
ancies concerning the contingencies %n operation, rather than the
contingencies themselves, that re]at% most c]oSe]y to obtained respohd-'
fng in both operant (Epstein & Bahm, 1971) and classical conditioning
studies (Streinerv& Dean, 1968; Epsfein & Roupenian, 1970; Hil1l, 1969).
It would fhus appear that awareness of contingencies is at least
closely associated with, and may be a determinant of, -conditioned

responding.

However, if may be that expectancies serve only tb direct
attention toward relevant stimu1i; aﬁd that expectanciesAwou]dlfhere-_
fore be unnecessary in the absence of the distracting masking task;
The present difficulties in expectancy assessment, and the anertainty
of interpretétion of masking task effects in ferms of the role of
expectancy in copditioning, preclude the possibility of demonstrating
conditjoning without contingency ]earning by means of masking tasks
until more is knpwh about the mechanisms invo]Ved in maéking task

interference, and until some superior means of expectancy manipulation

and/or assessment is available.

1.3.1(d) Verbal operant conditioning

Verbal operant conditioning could be regarded as a special case
of masking and misleading instructiops, since the nature‘bf the task
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is such that it is often hard for subjects to deduce the contin-
gencies, and misleading instructions are commonly given. The fact
-that conditioning is obtained under these circumstances was initially
interpreted as evidence for conditioninngithout awareness (Greenspoon,
| 1955; Taffel, 1955), although early studies did not assess awareness
(e.g., Thorndike & Rock, 1934), or used very-ckude measures (e.g.,
Sidowski, 1954). The fact that contingencies'other than those speci-
fied By_the experimenter may besufticient]y accurate to lead to signi-
ficant responding is an additional problem that can lead to misclas-

sification of subjects' expectancies (Spielberger & DeNike, 1966).

More recent experiments have mede more serious efforts to control
| and measure expectancy. DeNike (1964) had subjects write down their B
thoughts about the experiment after every 25 trial block, and these
reports were evaluated by four independent judges. Those subjects
c]assiffed as unaware of contingencies (incTuding funcationally re-
]ated contingencies) failed to demonstrate 1ncrements in target
responding, while those classified as aware began to show 1ncrements
in regpond1ng only within or following the trial block in wh1ch con-
tingency awareness was first expresced. When this experiment was
repeated with eXpectancy assessment following each triaT (Kennedy,
19715;-the anthorS'interpreted the neSults as showing thet increments
_'in responding were found on the tria]'just preceding tne first report
of contingency awareness. 'However,lBrewer (1974) points out that

vit isithe first speculative awareness of contingencies that is import-
ant; since subjects will test these (producing target responding)
before be1ng certain of the operat1ng cont1ngenc1es When Kennedy‘s
data is ana]ysed with uncerta1n subjects or those with correlated
cont1ngency expectancies categor1sed as aware, increments of respond-

ing are'on]y,found on trials foTTowfng contingency awareness
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(Brewer, 1974). Furthef, when subjects.have'functiona], correlated
hypétheses their behaviour tends to conform to_fheir contingency
expectancy rather than to the operatihg contingencies. For example, -
Spielberger and Levin (1962) repdrt that sdbjects in an experiment
thatAinvolvéd reinforcement of a pair of pronouns, but who reported .
that they believed that reinforcement fo]]owed one of these~pronouns,'

showed conditioning specific to that pronoun.

While these results appear to lend strong support to a cognitivé
view, the standard verbal conditioning experiment has been criticised
in téfms of its demand characteristics (Orne, 1962). It has been
Suggested that subjects in these experiments are virtually required
to deduce contingencies by virtue of the nature of the fask,'and by
virtue of concurrent measurement of contingency awaréness. Accord-
ingly, it is argued that verbal conditioning experiments.are the last
place that conditioning without awareness is Tikeiy to be demonstrated
(Rosenfeld & Baef, ]969). ‘These auéhors went on to demonstrate
verba} cdnditioning of a subject whé was not aware that he wasla sub-
ject, and believed jnstead that he Was conditioning motor respbnses
in an experimental confederate. Verbalvkesponses increased in fre-
quency despite an apparent lack of éwéreness by the subject of the
contingenciés.. However, the'subjécﬁ did repoft a correlated contin-
gency, though he was unable to identify experimental contingencies
accurately until late in conditioning. The use of a singlevsubject,
and the presence of a correlated»contingency make this study only
weak evidence for the poss%bility of conditioning without contingency
awareness. %

A éubsequent study (Rosenfeld & Baer, 1970) controlled for
possible experimenter bias more carefu]]y; Again significant

, responding was obtained in two subjects, though it is unclear whether
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the 12 subjects rejected failed to condition. While the possibility
~ remains that more sensitive assessment of contingency awareness
might reveal some level of contingency awareness in the three sub-
vjecté conditioned in these two experiments, it is also possible that

conditioning without awareness may have been obtained.

Similarly equivocal are verbal conditibning masking ekperiments,
of which three (Dixon & Oakes, 1965; Oakes, 1967; and Thaver & Oakes,
1967) purport to show conditioning without awareness, while three
essentially similar replications failed to find this effect, finding
conditioning only in aware subjects (David, 1967; David & Dielman,
1968; Dulany, Schwartz & Schneider, 1966). A1l of the above studies
have also beén_ériticised on the grouhds that £he masking task did
not affect the propdrtion of aware ;ubjects or the course of condit-
ioning (Brewer, 1974). Accordingly, these studfes should more proper-
1y be seen as standard vérba] conditidning'experiments, in which
case the great weight of the evidence suggests that with more éensi-
tive assessment of awareness, condipioniﬁg would only be found in

subjects aware of contingencies.

Even if it were found that conditioning was always accompanied
by contingency awareness, this need‘not be’seeh'as evideﬁce against
conditioning ﬁheories. It could always be argued that cdhtingency
awareness results from, rather than is a necessary precondition for,

successful conditioning.
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1.3.2 Extinction without contingency learning

Those theorists outlined in section 1.3.1 who arque that
conditioning is impossible without contingency-]earning maintain this
position with regard to extinction, as do those who argue that condit-
ioning is possible without relational learning. .According]y, the
issue of whether extincfion can take place without contingency learn-
ing provides a test of the various theories of learning. Although
extinction in lower and decorticate organisms, and following subliminal
conditioning, could be dealt with as separate issues to conditioning;.'
the difficu]ties of demonstrating awareness or the lack of it in these.
cases (discussed in the previous section) precludes any useful con-
clusions. However, two experimental designs have been employed to

research this issue specifically.
1.3.2(a) Extinction in masking experiments

Several studies have demonstrated longer extinction in groups
with a masking task than in groups without such a task (Spence, 1963,
1966; Spence, Homzie & Rutledge, 1964, Latham & Beach, 1974). This
'provfdeS'some suppokt for the hypothesis that contingency 1eafhing
~is important in extinction, and in this regard is less susceptible to
the criticism that prdcesses held to be important By conditioning
theory are interfered with by the masking'tqsk than is the case for
conditioning with a masking task. For examp]e, as was previously
argued,'theories thatlinclude atténtional or prienting concepts (e.g.,
Skinner) can readily deal with the failure to learn in the presence
of a masking task as being due to a lack of aftention to relevant
stimuli. Fai]uré to extinguish cannot bezexplained in the same way,’
particularly py théories that deal with extinction in terms of after-

effects of work expended not being counteracted by aftereffects of
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| reinforeement (e.g., Hull, 1952). However, the_issue of whether
extinction is possible at all without contingency learning cannot be
tested by using masking procedures, since it is unlikely that contin-
gency learning could be prevented over an 1ndefinite number of trials.
For the same reason, the fact'that the above studies show some (although
s]ower) extinction cannot be interpreted as support for the possibility
of ext1nct1on w1thout contingency 1earn1ng, owing to the difficulties
~of manipulation and assessment of awareness outlined in the previous
section. Further, all of the abovegmentibned studies have used a
dual assessment of subject awareness:in extinction. Both subjects

who repbrt awareness of extinction antingencies, and those not re-
| portingvsueh an awareness, but who eﬁtinguish in the first five
extinction trials, are classified asf”aware”, and rejected from
analysis. The latter criterion biases these studies in favour of
Tong extinction, and precludes testing of the role of awareness in
ektinction.

1.3.2(b) Concurrent measurement af contingency awareness and
| respbnding in extinctfon' |
If contingency learning is a neeessary condition for extinction

to take place, then reduction in respond1ng should only be obtained
in subjects aware of extinction contingencies, and then only after
awareness of these contingencies. Tne only study that has used trial
by trial assessment of awareness in éxtinction is that of Biferno and
Dawson (1977). These authors used a differential GSR conditioning
paradigm with a masking task and two forms of trial by trial assess-
ment of awareness.(verbal report and L button pressing mechanism). It
was found thaf subjects who reported ewareness of extinction contin-

gencies responded 1ess in extinction &han those who did not report

5such an awareness.

|
!
|
!
i
I
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However, an analysis of trials immediately:preceding and immed-
iately foliowing reported awareness of extinction contingencies
(expressed es a negative expectancy nf the UCS during CS+) failed to
find evidence for a consequent reduction in reannding. This latter
result was, however, based on only 6 subjects (the remaining subjects
did not fulfil the criteria for analysis), and the authors point out
that their measure of contingency awareness may have been inappropriate
for use in extinction. While cognitive changes in acquisition appeared
tb be of the nature of learning that a relationship existed between
UCS and CS+ (but not CS-), with a eomparatively sudden "insight" report-
 ed tnat a_reiationéhip existed, during.extinctionAthe change appeared
to be a gradual change in the certaintyiof UCS presentation following
CS+. This fdrm of expectancy change nay not have been appropriately
assessed with the trial by trial meésures used in this study. (This

issue of expectancy assessment is discussed further in section 1.4.1).

Indirect support for the hypothesis that awareness of extinction
contingencies is a necessary precondition for extinction of conditioned
responding is prnvided by an interesting study by Hammond, Baer, and
Fuhrer_(1980}. These authors measured UCS expectency on a trial by
trial baéis in subjects tested for retention of differential conditioned
responding 28 days after conditioning. Only those subjects reporting
differential UCS expectancy following CS+ and CS- showed differential

responding.

While these results are clearly consistent with the hypotheéis
that awareness of extinction contingencies is anecessary condition for
extinction of conditioned responding, they do not provide direct support
for that hypothesis, since it is not clear that forgetting of CS-UCS

| contingencies preceded extinction of responding. Instead, it may be
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that forgetting of contingencies was a consequence of extinction

of responding.

Atcordingly, while the evidence would suggest that contingency
learning may be involved in extinction, there is insufficient evidence
to coﬁc]ude that contingency learning is necessary for extinétion to
také place. Further, since current research methodology relies very
heavily on assessment of aﬁéreness, anq since no demonstrably satis-
factory procedure has been designed to overcome the obvious difficulties
of awareness assessment, it is unclear how this issue might be

resolved.
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1.3.3 Contingency learning without conditioning or extinction

procedures

It -would éppear from previods‘Sections that contingency 1eérning
is an important factor capable of influencing résponding. The diffi-
culties>1nvo1ved inpreviously discussed experimental designs in
“demonstrating whether contingency learning is ainecessary factor leave
this issue unresolved. It is unclear how the poSsibibi]ity of cogni-
tive influence could be abolished without affecting impqrtant assump-
tions of conditioning theor%es. An a]ternative.approach has been to.
attempt to show that expectancy is sufficient to account for the
phenomena that learning theory is based on. If it were shown that
conditioning theory alone is incapable of dealing with all of the_eVi-
denpé; and that expéctancy theory a]pne is cépab]e of dealing with all
of the evidence, thjs would provide strong support fdr strictly cogni-
tive approaches{ If, on the other hand, expectancy tﬁeory was unable
to account for all of the evidence, then one or other of the two pro-

cess approaches may be supported.

Two major strategies have Been employed in an attempt to demon-
strate the sufficiency of cognitive approaches: that of establishing
responding without conditioning trials, and that of abolishing respond- '
ing without exfinétion trials, in each case through expectancy manipu- = -

lation a]one.

1.3.3.(a) Learning without conditioning trials

According to either a strictly cognitive.approach (Tolman, 1922;
Bolles, 1972), of to some two féctor and two process theories (Razran,
1955; Mandel &VBrjdger, 1973), it is possible for learning to take
place without conditioning trials, while conditioning theories, and

those of Dawson apd Furedy (1976), Bindra (1974), Gray (1975), and
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Smith (1974) predict the opposite. A number of experiments have been
conducted to resolve this apparently simple issue. Silver and Greco
(1975) showed that subjects who observed a model being conditioned to
respond to a CS paired with shock exhibited similar (though somewhat
smaller) GSR responses to the CS as did the models - apparently a case
of learning without conditioning trials. However, as with other
modelling experiments, it is always possible to argue that some rein-
forcing event took place during observation. For example, it could be
arqgued that observation of a model being shocked was aversive, and

led to unbleasant physiological concommitants of-emotional states

such as fear, anxiety, etc. ({nc]uding GSR) which then became paired

with the CS (Berger, 1962).

Accordingly, such studies are unable to convincingly demonstrate
learning without conditioning trials. The fact that the obtained GSR
is smaller following observation than following conditioning trials
is of 1itt1e interest. Though observers presumably had the same
information as models concerning the CS-UCS relationship, they had
neither experiencé with the UCS, nor expectancy df UCS delivery to
themselves following CS. Accordingly, no theory would predict an

equivalent response.

More interesting are the expe#imehts that use a procedure in which
subjects are informed of a CS-UCS confingency and then tested for
responding to CS é]one either before or without actual CS-UCS pair-
ings. Brewer (1974) reports a total of twenty such experiments to
support his claim that "simply telling subjects the CS-UCS relation,

with no actual pairings, produced conditioning".

Interpretation of these studies is, however, disputable. The

demonstration in the four vérbal conditioning studies cited in which
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subjects showed significant responding after instruction alone is
subject to the criticism that the responding obtained is under volunt-.
ary control (compliance) and therefore not truly conditioned respond-
ing. The issue of voluntary control has forra long time been a matter
of concern in the literature, with regard firstly to whether its
explanation requires concepts outside traditional learning theories,
and secondly to whether results obtained differ markedly from more
conventionally conditioned subjects. Although the human ability to
fo]]owxinstructidns is an important one in terms of cognitive theories,
proponehts of traditional conditioning theories have been able to
argue that voluntgry responding is trivial and outside their realms

of interest; a variable to be controlled for by exclusion rather thén
a topic for analysis (e.g., Spence & Ross, 1959; Spence, 1964, 1966).
That this has been defensible is perhaps due to the marked differences
often apparent between traditionally conditioned and voluntary
responders in acquisition and extinction raté, and in the form bf_the
response (Spence'& Ross, 1959). Although the distinction is becoming
increasingly less tenable (Gormezano, 1965), the fact remains that

“voluntary responding has never been accepted as conditioned responding.

One solution to‘this problem has been the use of autonomic
responses generally believed not to be undef;voluntary con§r01‘(WOod-.
worth'& Schlosberg, 1966). Brewer's remainihg'16 cited examples 511
use such responses, but again théir interpretafion is disputable. All
autonomic studies in this area have used responses such as heart rate
and GSR, which can be interpreted as anticipatory or attentional
genera1ised responses: "to account for such 'one tkia] conditioning',
we prefer a simp]ef explanatory construct, hame]y,’identifying it as
an orienting response to the changed stimulus" (Stern & Walrath, 1977).

Such generalised responses are given to a wide range of stimuli
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including internal emotional states such as anxiety, fear, or simply
attentf?eness, and in the above mentioned response systems are not

’ re]iably distingufshdb]e from cond{tioned respdnses (Gormezano, 1965).
The nature of such genera]ised responses, pafticu]ar]y whether they
should be considered as equivalent:te’conditioned responses, remains
an unresolved jssue (Stern & Walrath,. 1977). While such studies
clearly show instructional effects on responding, they may or'may not
be interpreted as evidence for the existence of learning without con-
ditioningAtrials, depending on the interpretatfon of the responding so
obtained. While these studies should remind us that traditional condi- -
tioning‘concepts need not be invoked to explain all changes in behav-
iour (and even that conditioning theony has great difficulty in account-
ing'for certain such changes; any 1nstructiona1_effects on responding
are hand'to account for), they do not provide conclusive evidence

that learning may occur through instruction alone.

_ On.the other hand, the evidence suggesting that instruction leads
to a-qnalitativeTy different form of responding is equally weake_ |
Severai‘studies suggest that instruction leads to responding that is
not as resistant to extinction as that produced by conventiona]vcondi-
tioning procedures. Bridger and Mandel (1964);-f0r example, found
that subjects threatened with shock buc never shocked showed 'no trial'
extinction of the GSR when informed that UCS would no longer be pre-
sented, nhile traditionallyconditioned subjectsvdid not. However, tney
later conceded that: "with the clarity of hindsight, we must admit that
the SHOCK group nay have contained some subjects who did not fully-
be]ieve tnat fhey would no Tonger be'shocked" (Mandel & Bridger, 1973).
This maintained expectancy could account for the maintained resbond-
ing found in that gncup and not found in the group that wae simp]y

threetened with shock. McComb (1969) found greater responding in
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extinction following contingency instructions and reinforced condi -
tjoﬁiﬁg trials than fo]]owingcontingencyinstrucfions and pseudocondi;
tioning trials, but since the contingency instructions were demon-
strably false in the latter case (fbr'the pseudoconditioning trials were
exp]icitTy unpaired) and not the former, it is not surprising for any
-theory that there was a difference in responding in extinction.- |
Dawson and Grings (1968) found greater responding on test trials
following instruction alone than was found in a group given reinforced
trials and a masking task. There was no convéntiona]]y conditioned
group‘to.allow éomparison, and the failure of the masked group to
» condition is open to several interpretations'(discussed in section
1.3.1); While it would be interesting to ascertain whether responding
can be estab]iéhed using an autonomic reéponse»not susceptible to
interpretation in terms of unconditioned generaiised responses, and
whether such responding is equally resistant to extinction, the neces-

sary experiment has not'yet been done.

As it stands, this area of research constitutes an irritant to
conditioning theories, which cannot readi]y deal with any form of
behaviour change brought about by instruction. Experiments such as
these have forced proponents of conditioning theories to concede the
'possibility_that somé forms of behaviour may be»under cognitive control
(the term 'voluntary responding', thoﬁgh_qsed by proponents of cdndi-
tioning approaches, cbu]d as easily have been coined by Tolman), and
to argué for information/attentional exp]anatibns of apparent]y.generalé
ised responses. fhese concessions represent a major shift from the
formal'position that all behaviour may be explained in terms of auto-

matic mechanistic processes.

1

1.3.3(b) Extinction without extinction trials

The key factor held to be important in extinction according to
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the number of
cond1t1on1ng theories {gﬁynre1nforced trials, wh11e expectancy theories

see extinction as being determined by a change in expectancy concern1ng

the CS-UCS relationship. Accordingly, the most fruitful design in this

area concerns manipulation of expectancy by instruction at the onset

of extinction, which should, according to exbectancy theories, lead

to 'no:trial extinction' (abolition of responding before the firét
extinction trial); and according to-conditioning theories, to the usual

~gradual extinction.

Although extinction can be seen as simply a case of learning ﬁot'
to respond to the old CS, or else to respond to a competing CS, for
two reasons it is a special and important case. Firstly, many condi-
tioningvfheories argue that response strength will gradually dissipate
over extinction trials, some residual responding remaining for a time
after the ]ast reinforcement independent of the subject's expeétancies
(since cognition is held to be irrelevant). Some two process theories
also make the same assumption (Dawson & Furedy, 1976; Mandei &'Bridger,
1973), as:do some conditioning theories which attempt to incorporate
expectancy effecté (Bindra, 1974; Gray, 1975; Smith, 1974; Mowrer,
1950; Razran, 1955), while expectancy theory makes a directly opposite
prediction of ‘immediate extinction under these circumstances. This
provideé»an unusually strong.test case for competing approaches.
Acquisition performance does not provide such a clear test; since all

.apprbaches‘allow for gradual acquisition even following contingency

~ instructions (due to the need to acquire relevant skills and inform-

ation).
Secondly, much more powerful manipulation of expectancy is avail-
able (in the case of expectancy reduction) at the onset of extinction.

While the subject may reasonably disbelieve the'instruction that UCS

will follow CS+ bUt.not CS- in informed acquisition experiments, since
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~he has no further information beyond that instruction, this is.potent-
ially less so in extinction where the experimenter may remove or

otherwise manipulate the apparatus necessary for UCS presentation.

_ 1932
One of the earliest studies in this area »(Gibson_et.'é'l.,,,g, is often

cited as the definitive conditioning experiment in support of expect-
anéy theory. Subjeéts' hands were strapped palm down to a.metaT piate,
and were condftioned to flex their fingers away from the plate at a
signal which preceded shock as a means of shock avoidance. After

'this condifioning phase, the subjéctsf hands weré strapped palm up -
the conditioned response of flexing now being ccunter productive. As
predicted by expectancy theory the subjects immediately resorted to

flexing their fingers away from the plate.

Although this result appears to be rather persuasive evidence
in_favodr of expectancy theory, there are two problems in the inter-
pretdfion of thfs»experiment. The first is that it can be érgued that
at some, perhaps autonomic level, the conditiored response remains,
but is overcome to produce a voluntary motor act in the opposite
direction. The secOnd is that, if the conditioned response is defined
as "finger withdrawal", rather than as a specific set of motor acfs,_
it ds possible to account for these results without referring to
acquisition or extinction at all. While this redefinition is somewhat
problematic for some theorists, who perceive conditioning as the forma-
tion of links between stimuli and motor acts (e.g., Hull, 1940),

' others would have no such difficulty (e.g., Mowrer, 1950).

A stronger and more direct test is provided by the experiments
classified by.Brewer'(1974) as "informed unpairing experiments". In
this design subjects are informed at the onset of extinction that UCS

will no longer follow CS. The classic study is fhat by Cook and
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Hafris (1937), who demonstrated a marked reduction in GSR responding
by instructing subjects of extinction contingencies at the onset of
extinction. The authors interpretéd'this,'a16ng'with the demonstration
that GSR could be established in the same way, as a demonstration that
GSR conditioning waé suspect, and may result from what they call
'verbal conditioning' (awareness of contingencies) leading to atti-
tudes cf expectation and surprise rather than'from an experiménta]
seriesvof paired stimuli. They apparently regarded this 'verbal condi-
tioning"as an interfering variable to be controlled for, but reported
that, when they had attempted to conditjon the GSR in the cohventibna]
manner, "it was found impossible to prevent such verbal conditioning

vfromvtaking p]éce“.

'Since that time research has concentrated on determining whether

the reduction in Eesponding consequent on unpairing instructions is
complete; whether it can be attributed to factors such as drive or
anxiety reduction rather than to extinction as such; and whether this
reduction is‘a]ways obtained. |

1.3.3(c) Extinction following unpairing .instructions:

o Complete or incomplete?

"~ Like the Cook énd Harris (1937) study, many early experiments
were not‘designed to test between compiete and 1hcomp1ete extinction.
One major”requjrement is that, wherebspontaneous respohding is not zero,
some base]ine-leve] of responding must be established to compake with
instfucfed groups. Two major strategies have been adopted for this
purpose: “the use of differential conditionfng procedures, where respond-
ing to CS+ may be compared with responding to CS-, and the use of control

groups. -

The series of experiments by Bridger and Mandel (1964, 1965;
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Mandel & Bridger, 1967) are a good example of differential condition-
ing studies. In all cases residual conditioned differential GSR re-
sponding was obtained following uepairing instructions and removal

of shock electrodes. While these experiments wohid appear to provide
support for the existence of a component of the conditioned response
not susceptible to codnitive control, there are two major difficuitiesi
in interpreting them.” The first is that, despite removal of shock
e]ectrodes, a number of subjects did not believe the instruction that
ucs WOuid no longer follow CS+. Although subjeeté who reported any
degree of shock expectancy other than zero were rejected, it is reaeon-
able to suppose that a more sensitive measure of expectancy might
reveal additional subjects who diSbe]ieved the experimenter (Creelman,
1966). Further, sdbjects may choose; owing to situational demand,

not to report any.suspicions that they might haVe had about UCS pfe—
sentatien in extinction (Jennings, Crosland, Loveless, Murray & George,
1978). This problem leaves openvthe question of whether responding in |
extinction was due to maintained and unreported expectancy of UCS pre-
‘sentation, or, as is elaimed by Mandel and Bridger, to a conditioned

respohse exhibited contrary to cognitive expectancy.

1This problem of assessment of expectancy is a genera] one, but may
be particularly severe in studies using shock as the UCS and GSR as
the CR. -Since GSR e]ectrodesvmuet remain in plece on the subject ddru
ing-exfinctioh in order to record responding, there is a clear possibi-
lity that subjects will expect ehock via GSR e]ectrodeé, despite the
experimehter's instruction that shock Wi]] not be presenied and despite
removailof shock electrodes. Consequently, although supporting other
studies which show that instfuctions can facilitate extinction, differ—
~ential GSR studies showing residual responding in informed extinction

: (e;g.; Wickens & Harding, 1967; Colgan, 1970; Mandel & Bridger, 1967;
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- Bridger & Mandel, 1964, 1965) cannot be interpreted as providing unequi:
vocal support for the proposition that there may be residual respond-

ing maintained contrary to cognitive expectancy.

Compenable experiments using other'responée mediums are, however,
rather rare. Shean (1968) conditioned Vesoconstriction to shock in a
differential classical conditioning experiment and found residual
_responding following unpairing instructions in extinction. However,
shock electrodes were not removed to ensure be]ief in unpairing
instructions, and data was not reported concerning the effectiveness
of the expectancy manipulation. Chatterjee and Eriksen (1962) found-
residua] differential heart rate responding after instructions that
shock wou]d‘no,longer be presented, but again shock electrodes were
not removed at‘the onset of extinction. Therefore, these studies again
suffer from the difficulty that'responding obtained could equally be
residual responding contrary to expectancy, or respond1ng con51stent
w1th a maintained expectancy of shock presentation. Accord1ng1y,
those stud1es using the differential conditioning procedure have been

unable to resolve this issue.

There have been a number of studies using control group procedures.
Silverman (]960), Wickens, Allen and Hill (1963), and Dawson and Grings
-(1968) found more residual GSR responding in conditioned than in |
epseudocdndttioned control groups. Again, this result is untnterpnet-

- able oning to tne-failure to demonstrate abo]itton of UCS expectancy,

since GSR elegtrodes were not removed at the onset of extinction.

The only study yet found to have demonstrated convincing expect-
ancy man1pu1at1on at the onset of ext1nct1on is that of Jennings et al.
(1976). Pup111ary dilation was cond1t1oned to shock, and then +ested

in ext1nct1on after instruction that UCS would no longer be presented
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. This iﬁstruction was_reinforced by varying degrees of additiona] inform-
| ation; froh-a sham adjustment of the wrist strap used for shock present-
ation to its complete removal. Since the CR was'measured photographic -
ally and no additional eTectrodes were employed, it is unlikely thét
subjects could have expected shock in the latter group. A progressive
reduction in responding over extinction trials Was obtained in all
groups, but this was interpreted as continuing adaptation to the CS
rathekrthan to progessive extinction of the CR, on the grounds that a
pseudoconditioning control group showed asimi]ar‘reduction of resbond-

ing over trials,and at a similar level.

Unfoktunate]y, this similarity in the level of obtained respbnding
does ndt support their contention that responding in conditioned groups
was therefore artifactual. First, while expérimenta] groubs were
given unpairing instructions, pseudocondjtioned subjects were-not..This
é]]ows for the possibility that expeétation of UCS was present in the
bseudoconditionédkbut not the experimental groups, and therefofe that'
gehera]ised responding may have beeh greater in the pseudoconditioned -
than fhevexperimental groups. Consequent]y; some conditioned respond-
ing may have been obtained in extinction in experimental groups.
Second, pseudoconditioning control groups are in principle unsuitable
for use in extinction, for reason which are considered in detail in
section 1.4.2. Because of these problems, obtained responding in
-exberimenta] groubs of the Jennings et: al. é]976) study could be due

either to residual counter expectancy responding, or to artifact.

Whi1é the studies reviewed in this section ﬁrovide further support
'for the finding that jnstructions canvreduce'responding at the onset

of extinction, appropriate experimehtS'have yet to be conducted to
demonstfate whether this ré&uction is complete. -Unlike other unresolved

issues reviewed in earlier sections, this one.is in principle capable
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~of resolution, given a preparation capable of tee sort of convincing
expectaney manibulation obtained in the Jenniﬁgs'et al. study, while

in addition allewing separation of conditioned responding from arti-
factAby the use of better control groups. Artifact controi and expect-
ancy manipulation probTems will be considered in detail in sections |

1.4 and 1.5
1.3.3(d) Genuine versus artifactual effects of instruction

Much of the argument on:this topic concerns the issue of whether
‘the GSR, which has been the preferred conditioned respoﬁse in this
area, can be truly cenditioned. If it can be demonstrated that elicit-
ation of the GSR is always due to non specific factors such as sensi-
tisation, orienting responses etc. rather than conditioning, theh |
the demonstration that it may be established and abolished by expect-
- ancy manibu]ation has less consequence than if it is shown to be a
legitimate conditioned response. .As Stern and Walrath (1977) ‘point
out, the GSR is unusually labile, ﬁaking it most sensitive to confound-
ing, and further: "no one has demonstrated that the waveform of the
skin cdnductioh'response to the CS differs grossly from that to the |
ucs, nof fhat the form of the unconditioned OR to the CS differs’from
vthat of the 'CR' to CS onset. This 1a¢k of response differentiation
produces a phenomenal confoundihg of conditioning with sensitiSation,
' habituetion and pseudocondiiidning." Since the clessicaT conditioning
paradigm also includes sensitisation and pseudoeonditioning of neces-
sity, there is no way to eliminate this confounding (Stern & Walrath,

1977). .

Gkings (1965) suggests the verbal control in the form of condition-
ing-lTike responses consequent on instruction, and abolition of

apparently conditioned responding,-may be found in other autoﬁomic
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systems where responses comprise a part of behaviour complexes 1ike
alefting, orienting, etc. He suggests that "... instruction leads to
f a response of expéctation or anticipation, one part of which is auto-
nomic discharge". This is rather.1{ke Mowrér's_(1938) view that
instructional effects are due to "... changeé 1nvthe nature and extent
of the subject's preparedness or readiness fo make the particular
response under-investigation and have no relation to learning proper“.
This view, however, can only apply fo responses such as the GSR that

- are components of generalised responses, and only in some simple
experimental ;ituations, since changes in generalised arousal cannot
account for acquisition or extinction of differential responding, or
for acquisition and extinction of motor responses éuch_as finger
withdrawal which are not components.ofv arousal states. However,

the point needs to be taken that controls for artifactual responses

are of considerable importance.

1.3.3(e) Instructional control following procedures that
maximise resistance to extinction

Are there conditions under which 1nstrucff0ns are insufficient
to lTead to extinction of conditioned responding? The strong suggestion
was made in the previous section thaf reponse systems other than the
GSR may be Tess susceptible to instructional control, and accordingly
it might be expected that response systems may be found that are
resistant to instructional control. Howéver, instructions Have been
‘demonstrated to be effective at least in facilitating extinction in a
~number of other response systems including eyeblink (McA1li§ter &’
McA]]ister, 1958), pupil size (Jennings et al., 1977), salivation
(Razran, 1949), finger withdrawal (Lindley & Moyer, 1961), and vaso-
constri;tion (Shggh,l1968). While the possibility remains of discover-

ing a response system not susceptible to cognitive control, there is
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no reason to expect to find such a system. In fact, the area expected
~ to be least susceptible to cognitive control, that of autonomic condi-
tionino, has provided the best evidence in favour of instructional

contro] (Brewer, 1974).

A second poss1b111ty is that d1fferent cond1t1on1ng procedures
may lead to responding that is resistant to instructional man1pu1at1on
at the onset of extinction. The following sections examine evidence
concerning instructional control of extinction following partial re-
inforcement, different numbers of reinforced:acquisition trials,

‘different magnitude of reinforcement and various ISI lengths.

1.3.3(e)
(3) Partial Reinforcement
The:standard'learning theory explanation of the partial reinforce-
ment extinction effect (longer extinction following partial reinforce-
ment)is that efter;effects of nonreward experienced on unreinforced
trials in PRF conditioned subjects become conditioned reinforcers by
associacion with the UCS on reinforced trials (Hull, 1940; Amsel, 1962;

- Capaldi, 1967), and so lead to greater resistance to extinction.

In contrast, not only does expectancy theory predict abolition
of responding by instruction regardless of cond1t1on1ng procedures
(assum1ng that 1nstruct1ons are effective in man1pu1at1ng expectancy)
but it also argues specifically that the partial reinforcement
extinction‘effecc (PREE) is due to the difficulty in discriminating
changed contingencies in extinction'(Bolles, 1972), and that therefore
if this d1scr1m1nat1on could be made as easy as it is following continu-
ous reinforcement (for example, by instruction), the PREE would be

abolished.

In addition to studies showing reduction in responding in
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extinction in partially reinforced subjects given unpairing instruc-
tions (Colgan, 1970; Notterman, Schoenfield & Bersh, 1952; Dawson

& Grings, 1966),.two-studies have more directly tested the issue of
whether partial reinforcement leads to respondihg resistant to unpair-
1hg instructions. Hartman and Grant (1962) and Bridger.and Mandel
(]965) both found geeater responding following partially reinforced
than foi]owing continuously reinforcedvacquisifion trials in subjects
given no instructions, but not when éubjects were informed that there

was to be no further shock at the onset of extinctibn;

Although both studies found maintained responding in extinction,
in neither case can this be interpreted as unequivocal evidence for
residual counter expectancy respending. The Hartman and Grant study
. had no control groﬁps,‘and responding'in extinction may have.been due
to reinstated orientfng responseé to the CS in extinction, since the
- CS alone, without the UCS, constituted a novel stimulus. While the
Bridger and Mandel study used a differentié] Cenditioning paredigm,
their}resu]tsldo not support their contention that residual responding
was obtained. Examination of the extinction data_for those subjects
aware that UCS would no longer be: presented reveafs that responding to
CS+ drops on the first extinction trial to a low level that is main-
tained througheut the ten extinction trials. . The appearance of main-
- ta1ned respond1ng that extinguishes over trials is due to the fact
__that respond1ng +o CS-, initially lower than to CS+, increases to
;the same’ level as to CS+ over the second b]ock of five extinction trials.
Th1s increase cannot be due to pseudocond1t1on1ng or sens1t1sat1on as
| is argued by Br1dger and Mande] for ucs was not presented in extinction.
'In this case, therefore,-the greatest responding to either artifact
}weuld,be expecteq qn.the first.extinctien trial. It is extremely

difficult. to atcounﬁ,for'this‘phenomenon ih terms of any conditioning
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. effect.

- Further, in neither of the above.studies is expectancy manipula-
tion éntire]y convincing. The Bridger and Mandel study has already »
been criticised in this regard (see section 1;3.4), and although Hart-
man andvGrant could have maximised expectancy hanipu]ation by removing
the apparatus for UCS presentation (they conditioned eyeblink with an
air pdff as a UCS), they did not take advantqge of this fedature of
their preparation. Since we cannot bé certain that expectancy of UCS
was abolished at the onset of extinction, wé cahnot be certain that
expectancy was equated across groups. The 1nferpretation of the _
obtained maintained responding contrary to instruction, and the demon-

‘stration of abolition of the PREE is therefore in doubt. It may be

that these results are artifacts of maintained, counter instructional“’

expectancy, or that they demonstrate counter expectancy responding.

1.3.3(e) |
(ii)  Number of reinforced trials

The number of reinforced trials is one of the most frequent]y‘
cited parameters ?e]ated to respohding in extinction. It is typically
found that the duration of extinction is positively related to the |
number of reinforced trials (Kimble, 1961). Cbnditioning theories
argue that response sfrength is 1i§era11y reinforced over trials,
gradually acquiring greater and greater resistance to extinction (e.g.,
Hull, 1940). A more interesting possibility, however, is that respond-
ing may become qualitatively as well as quantitatively different fol-

~lTowing many conditioning trials. Although there has been relatively

little direct interest in this possibility, it was argued nearly a

century ago that cognitive processes come to have less and less influ-

encelbvef_the performance of an act with repetition, the respohse

becoming less and Tess susceptible to cognitive control and more and
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mére automatic after a greét many repetitions (James, 1890). Similar
‘propogals have béén put forward by_KimbIe and Perimuter (1970),

Bindra (1969), and‘by Bolles (1972), who suggests that: "... Perhaps
sheer repetition of a response as a consequence of the 1awvof pérform-
ance suffices to connect it with prevailing étimu]i. Certainly there
is 11ttle a priori reason to expect such behaVidur to be goverhed by
the same laws or to depend on the same neura1'mech§nism as those
involved in the laws of 1edrning,_performance and motivation that have
just been proposed." That is, much repeated responding may not conform
to expectancy theory predictions. Tolman (1948) also suggested that

overlearned responses may become "fixated"” and peculiarly resistant

to extinction.

Evidénce for this hypothesis in the conditioning literature is
sparse. Grings and Lockhart (1963) found no incre&se in resistaﬁce
to extinction following unpairing instructions in subjeéts given
36 GSR shock conditioning trials in comparison with those given only 9.
In addition to the previously discus§ed problems concerning expectancy
manipulation in GSR studies (section 1.3.4), it could be argued that
this sfudy used too few conditiohing frials-to dehonstrate effects
predicted only for highly practfsed responses} ‘The same can be said
for the majority of other informed unpajring experiments which have
used between 10 and 20 reinforced trials. The'notable exception is a
study by Hartmang and Grant (1962) who used 60 reinforced trials in
their CRFAconditioned group. This group showed no suggestion of the
reduction in responding consequent on instruction found iﬁ other groups

and in other experiments.

While this cannot be taken as strong support for the suggestion
that many acquisition trials 1ead_to responding resistant to extinction

by instruction, owing to lack of controls for artifact and unconvincing
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expeétancy manipulation (discussed in the previous section), it does |
j réinforce the possibi]ity that such responding may be obtaiﬁéd. |
Further indirect support for this hypbthesis’ﬁs brovided by a number
of findings in the paired associate'leakning and -motor skill learning
literature. | |

A number of studies employing introspective reporting of cognitive
activiéy suggest that mediational activity fé at its greatest in early
stages of 1earning; reported mediation decreasing over trials (0'Brien,
1921;. Barnes & Underwood, 1959; Dean & Martiﬁ, 1966). Lashley (1951)
found that, a]though féedback of response produced étimuli is important
~early in skill Tearning, some highly prqctised performanceé occur too
rabid]y to allow use of such‘feedback. -Indeed, instruction to attend
to feedbackvméy 1ead to disruption of overlearned performance (Smith,
1966). This'supports Bryan and Harter's (1899) conclusion that,
with overlearning, behaviouk is organised into larger and larger units,

one elemeht of the unit automatically leading to the next without

cognitive intervention.

While such findings are consistent with the hypothesi§ that there
may be'dua]itative differences between high]y practised and recently
learned behaviour, such studies do not provide direct support for
the suggestion that overlearned conditioned responding may be unusUa]]y

'resistant to instructional control.

1.3.3(e) | |
' (ii1) Magnitude of reinforcement

Consistent with the conditioning theory prediction that resistance _
to extinction is an increasing function of UCS magnitude (Hull, 1943),
there is a positive correlayion between UCS magnitude and responding
in extinction (ijb]e, 1961). It has also been argued that certain

sorts of reinforcement, notably aversive, anxiety provoking reinforcers,
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will lead to responding that is resistant to instructional control
(Mandel & Bridger, 1973).  However, Wickens, Allen and Hill (1963)

found no support for this hypothesis, finding’no difference in GSR
responding between subjects conditioned witﬁ weak shock and those
conditioned with strong shock fo]]owing~unpaif1ng instructions. As

with other Gsﬁ'condjtioning studies; 1ntefpreta§ion,6f these results
ié’equivoca] on the'grounds that expectancy was ﬁof controlled ade-v
quéte]y, but the fact that large instructioné]>effects have consistently'
been demonstrated with a shock UCS suggests that.ff resistance to
cognitive control is to be established solely through the uée of large "

reinforcements, then shock as used in previous research is insufficient.

It is interesting to note that Campbell, Sanderson and Laverty
(1964) found’fhét the use of a very traumatic UCS (respiratory para]y?
sis) ]éads to CRs-very different from those produced with a milder |
UCS such as electric shock and 1oud.noise, though there is no evidence
- that such respoﬁses are any 1ess.susceptib1e to cognitive control. It
is clear only that the differential effect on response strength of
‘intense, traumatic, or emotiona]]y'chqrged UCSs remains a problem for
investigation. Existing data and thedry are insufficieﬁt to warrant:

any assertions.

1.3.3(e)

~ (iv) The interstimulus interval

The suggestion has been made, particulariy with regard to the GSR,'
that not only are certain ISI's optimal in conditioning (Kimble, 1961),
but a]sb that while some may lead to condition%ng proper (and at the
same time.contihgency Tearning), others may lead only to contingency
1earnjngu Mandel and Bridger (1967) fbund dffferentia] GSR respondingv
in subjects informed in extinction that UCS would no Tonger be present-

ed foi]owing 500msec but not following 5000msec, or 1000msec backward



>'éonditioning (though these latter procedures did lead to differential
" responding in extinction in subjects not so infbrmed). wiCkeﬁs.and-
-Harding (1967) also found subjeéts conditioned.with a 500msec ISI

more resistant to instructional control than those conditioned,With 5
longer ISI of 2000msec. in an experiment-in which subjects were informed
that.one of two previously reinforced stimu]i.would no longer be rein-
forced.i.However, when subjects were informed whether the impending N
stimulus was to be é CS+ or a €S-, all ISIs Qere_equa]Ty susceptible
to instruétiona] control. The éufhors' suggeétion that this result
is due to the relative slowness of the discriminatidn process, leading
to the emission of a response to a short ISI stimulus is fnadequate,

since Mandel and Bridger demonstrated differential responding (requir-

ing discrimination between the two stimuli) eVen at very short ISIs..

| An alternative explanation is that orienting responses to the
novel stimu]us (CS+ alone) WOuld be more Tikely to contribute to meas-
ured }eépohdihg in a short ISI than in a long ISI group. Mandel and
»Bridger:(1967)As§ored responses in the period between one and five
seéonds from CS onset, while Wickens and Harding (1967) defined the
CR gs any response starting within two seconds of CS onset. Since the
CS only becomes novel 1n_extinction when UCS is no Tonger paired with
it, an orienting response will only begin aftef the UCS fails to be
presented on each extinction trial. In the case of the short ISI used
in these studies, this is during the scoring period, but this is not |
) for loﬁger ISIs studied.

Bo;h sfudies also suffer frdm the problem of inadequate expectancy

manipulation, énd the associéted problem that expectancy may not have
been equated across groups common to all such GSR experiments (see'

section 1.3.4). While there remains the interesting possibility that

ISI may affect résistance to extinction in subjects given unpairing
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instructions, testing this hypothesis requires a preparation in which
CRs may be separated from generalised artifact, and in which expectancy

may bé‘convincingly manipulated.
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- 1.4 PROCEDURAL DIFFICULTIES

Ii has been argued that the fnformed unpafring design (Brewer,
;1974),broVides a parthular]y strong test of importent theorefica]
predictiohs while net Suffeking from the presently insurmountable prob-
]ems in dissociating factors held to be'importdnt by conditioning theory,
and those. held to be important by expectancy theory, that are found in
other designs reviewed. Additionally, extension of this design as in the :
Bridger andMandel studies (1964, 1965; Mandel & Bridger, 1967) allows

for the direct testing of hypotheses Feviewed in the previous section.
The success of this design, however,_depeeds on the resolution of the two
methodological difficuities refer}ed to in previous sections; those df

expectanéy manipulation and artifact control.

1.4.1 Expéctancy manipulation

Most previous studies have used rather weak expectancy manipulation
procedures,l and have relied on introspective reporting of subjects'
cont1ngency expectat1ons to eliminate those who had ma1nta1ned expectat1on
of UCS in extinction (d1scu551on in previous sections). For example, in
GSR ‘conditioning studies it is common forléubjecté to report that they
expected shoek via GSR electrodes despite instructions that shock would
no longer be presented; and despite removal ofishock electrodes. This

suspicion is‘entifely justified given that painful electric ehock cén be
administered through GSR electrodes, and deceptien has been so commonly
employed in psycho}ogical research that it is not unreasonable that
“subjects‘Sh6Q1d be §pspicious>?f‘inStructions giveﬁ by expefimenters.
This:pkbceduee dependeeheavi1y on the assumption that sebjects who have
such an expectancy w111 report it in 1ntrospect1ve reports. This aséump-

t1on is not justified, for two reasons

F1rst1y, quest1on1ng procedures may be 1nsuff1c1ent1y sensitive

i-
1
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to identtfy all subjects who had any expectation of UCS presentation in

extinction (Creelman, 1966). Although there now appears to be some

~ reason to believe that trial by trial recognition procedures may be superior

- to post-experimental recall procedures of expectancy assessment (as

criticised by Creelman) in acquisition, though not necessarily ideal
(Furedy, 1973), this appears not to be the case for expectancy assessment
in extinction (Biferno & Dawson, 1977). This may be due to the different

issues involved. While in acquisition we are interested in knowing whether

the subjectAperceives any relationship between CS and UCS, in extinction-

_we'are interested on]y'in the subject's certainty that UCS will no longer

befpresented.j It_1s»quite_possible'that for this purpose, trial by trial .

" procedures such as those used by'Biferno and Dawson may actually be less

sens1t1ve than the reca]] procedures cr1t1c1sed by Cree]man (1966), and

' may have contr1buted to the apparent weakness of such procedures demon-

strated in ext1nct1on (ijerno & Dawson,1977). Accord1ng]y, ‘there is

“no c]ear agreement at present as to which expectancy assessment proced-

ure-is‘most,appropriate in-extinctioh,-]et'alone any suggestion that any

'ffprocedure is adequate to preclude the possibi]ity-of inc]uding'subjects
o w1th ma1nta1ned expectancy of UCS presentat1on in groups that are suppo sed

'to have abol1shed expectat1on of UCS

The second reason 1s that demand character1st1cs of the exper1-
menta] s1tuat1on may prec]ude report1ng of UCS expectat1on by subjects

who did have such an expectancy (Jenn1ngs et aZ 1977) ~ This is particu-

: larly the case fo]low1ng unpa1r1ng 1nstruct1ons in ext1nct1on where

reporting ma1nta1ned UCS expectat1on contrary to 1nstruct1ons amounts to

accus1ng the exper1menter of 1y1ng Exper1ence with unre1nforced trials

in ext1nct10n may compound th1s d1ff1cu1ty, as subJects may feel that
the1r d1sbe11ef had been unreasonab1e ' Wh11e, 1n principle, tr1a] by -

tr1a] expectancy assessment shou]d overcome th1s d1ff1cu1ty, the use of
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such procedures may well be inappropriate in extinction, as discussed
above. Even subjects who initially believe unpairing instructions are
1ike1y’to become suspicious if asked on every trial whether they still

believe the unpairing instruction.

These difficu]ﬁies are at present insurmountable, and while intro-
spective_réports provide a useful measure of the effectiveness of expect-
ancy mahipulation, they are inadequate as a means of separating subjects
with some Tow level of UCS expectation in extinction from those who have

‘none.

An alternative but little used procedure'is to make expectancy mani-
pulation as powerful as possible by making the apparatus for UCS delivery -
"asvfar as poSsjb]e dissimilar to, and'incompatiple with, the apparatus
for measuring the CR in order that when the former is removed alternative
_ means of UCSkpresentation are not available, thus validating unpairing
instructions. This procedure was used by Jennings et aZ. (1977), and it
is interesting that no subject reported expecting UCS delivery in extinct-
ion when UCS presentation apparatus was removed. This procedure is only
appropriate for use with certain response preparations. Those such as
the GSR to éhock are unsuitable owing to the fact that GSR electrodes

capable of shock delivery must remain onthe subject in extinction.

1.4.2 Artifact Control

An additional but frequently.related problem found with all uni-
directional responses such as the GSR, heartrate, eyeblink, etc. is that
of confounding of the CR with artifact such as the orienting response,
which can_Bé distinghished from the CR oﬁ]y with the use of latency and
topogkabhy criteria; Distinctions made on such bases are fraught with

methodological difficd]ties. For example, a 1atency criterion has
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traditionally been applied to eyelid conditioning research in order to
reject responses other than conditioned responses fnom analysis (e.g.,
Spence & Ross, 1959). However, obtained latencies vary considerably with
minor changes in experimental procedure (Hartman & Ross, 1961; Gormezano

& Moore,1962)? necessitating different Tatency criteria for each speoific
experimental procedure (Gormezano, 1965). Fnrfhér,,c]assification of
‘responses according to éuch criteria is highly unreliable, even with
.sobhisticated judges (Gormezano, 1965). Worse, there is no agreement

on the . proper criteria for discriminating:bétweenvorienting and conditioned

responses (Ohman; 1972; Grings, 1977).

v Distinctions‘made on the basis of latency and form of the response
are a]so'oéoed on contentious theoretical issues. Pnokasy (1977) argues
that first interval responses-(those_cdnforming:to'traditional'1atency '
critenia.for orienting responses), may.sométimes be conditioned responses,
énd'may depend on CS;UCS contingencies. Other»authors sometimes nefuse
to considen-resoonses of,this form as CRs on the basis that they do not
always conform to traditionallearning theory predictions: for example,
studies oemOnstrating one trial conditioning of}e]ectrodermai'first‘ i
interval reSponding_have sometimes been interpreted~as evidence against
the possibi]ity that such responsesvare true conditioned ones, since
traditional Tearning theories suggest that conditioned responding should
not be established so readily (e.g., Stern & Walrath, 1977). While it
was traditionaliy argued that it was important to exclude short latency
~ responses on the basis that they may be orienting responses (e.g.,_Spence
& Ross, ]959), the more recent position is that important conditioned
components moy’erroneousiy be rejected;in this.way (Furedy & Boulos,
1977; Prokasy, 1977). ’Accondingly, discrimination between orienting and
conditiOnéd:responses on the basis of form and latency of the response

~is of dubious validity.
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' . An alternative procedure is the use of experimental'contrpls for
artifact; Three techniques of experimental confro] have commonly been
used, but all have najor flaws. The simplest is the attempt to habituate
the orienting responee through the use of CS habituation trials. Habitu--
ation prpcedures were once considered to be 1mporfant in conditioning
experiments, due to the implicit expectation tnat orienting responses,
once habituated, would not be reinstated. It is now accepted, however,
that CShabituation before acquisition is ineffective, as the CS, when
combined with the UCS on the first conditioningltrial, constitutes a novel
stimu]us:which again elicits an orienting response (Stern'& Wa]rath, 1977).
Subsequent changesvin'experimental procedures, such as the unpairing of
CS and UCS at the onset of extinction, can also be expected to lead to |

renewed orienting responses (Sokolov, 1963; Stern & Walrath, 1977).

Differential conditioning procedures could be expected to resolve -
the problem of artifact control if the level of artifact to CS+ and CS-
were the same. However, only the pairing of CS+ with non-reinforcement
is novel inAextinction, the CS- a1ways having been associated with non-

- reinforcement. This procedure would therefore result in more orienting
 responsesAbeing emitted to CS+ than to CS- in extinction, and therefore

lead to the possibility of finding a spurious effect.

" The third commonly employed contro1°proéedure3' the pseudocondition-

" . ing contrb], is also in principle problematic' Pseudoconditioning control

- groups were des1gned spec1f1ca11y to contro] for the poss1b111ty that

:'. obta1ned respondxng may be pseudocond1t1oned rather than tru]y conditioned.

. Th1s d1st1nct1on 1s made on a procedura] bas1s , pseudocond1t1oned
'responses are thosewh1ch are estab11shed as A resu]t of experlence with

'CS and UCS but. w1thout pa1red cond1t1on1ng tr1als ,vf ;

Pseudocond1t1on1ng 1s not wel] under tood ‘ nd’explanat1ons of the

.processes 1nv01ved range from Harlow and To]tze1n s. (1940) snggee;non
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that it is due to a generalised state of expectancy (and therefore only

an artifact according to conditioning theorijes) to wickens'énd Wickens'
(1942) hypothesis that pseudoconditioning is due fo generalisation of

a CS conditioned to stimuli present concurrently with UCS presentation

(and therefore not an artifact at all). The issue of pseudoconditioning
arises mainly in studies involving acquisition of responding in circum-
stances where the possibility of conditioning is disputed (e.g., backward
conditionfng), or in research concerning initial acquisition of respond;
ing following CS and UCS adaptation trials (where the possibility of
pseudoconditioning is both very real and very important). Pseudocondition-

ing is also most 1ikely when a noxious UCS is used (Kimble, 1961).

Although the pseudoconditioning control group has freguently been
used in these circumstances, and has also been used as a control for
other forms of generalised artifact (e.g., Jennings, 1978), there are'
basic methddo]ogica] difficulties with this procedure. Since the pseudo-
conditioning.control group can be given similar CS and UCS. exposure to
experimental groups, it has sometimes béen assumed that the same levels
of artifactual responses will be obtained in control and experimental
groups. If this were so, comparison of experimenta] and control groups
would allow separation of conditioned and artifactual (including pseudo-
-conditiqned) responding. However, since the control group cannot undergo
acquisftion procedures identical to those of the‘experimental groups,
there is always the possibility that certain artifacts wi]] be more or
Tess present in the control than in the experimental groups. For example, '
at the onset of extinction the conditioning group has experienced only
’vthe CS-UCS complex, while the pseudoconditfoning control has experienced
only the CS alone, unpaired with the UCS. Since the CS alone is novel
only‘in-the condifionihg group, this grbup could be expected to give more

. orientihg responses at the onset of extinction than the pseudoconditioning

1
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control. Thus, if more responding is obtained in the conditioned than
the pseudoconditioned group at the onset of extinction, this could be
due to maintained conditioned responding, reinstatement of the orienting-

response, or both.

Further, since the pseudocond1t1on1ng control group must involve
the schedu]1ng of both CS and UCS, the possibility that true conditioning
will take place is always present. Pseudoconditioning controls must have
CS 'and UCS scheduled on either a truly random or explicitly unpaired
_ schedu]e. In:the former case, CS will on>some trials be paired with UCS,

transforming‘the pseudoconditioning control into a_partia] reinforcement
conditionihg group. In the latter, CS signals a safe period in which

UCS will not be presented, which could be expected to lead to inhibition
of the cbnditioned response (Prokasy, 1965; Rescorla, 1967). These diffi-
.culties render the pseudoconditionihg control group uninterpretable for
"bthe purposes of separating pseudoconditioned and'other.artifactual
responses from conditioned responding, particularly at the onset of

extinction.

iffKimble (1961) is correct ihfhis_assertiqn that pseudocondition-
ing may be a case of ordinary condit%oning, then the elimination of
pseudoconditioned responses may be no more desirable than it is at present .
possible. In the absence of agreement on the proce$ses involved in pseudo-
conditioning, such as would permit unequivoca]lcontrols, the issue of |
pseudoconditioning is best dealt with by the use of a preparation that
‘requires neithe? adaptation trials, the use of a noxious UCS, nor strong
interpretation o% performance on initial acquisitiontrials. A proposed
solution to the more general prbb]em of artifact control is presented in

i

the next section.
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1.5 RESOLUTION OF METHODOLOGICAL DIFFICULTIES

The bresent study incorporates methbdologicél innovations designed
to overcomé the problems of artifact control and-exbectancy manipulation
discussed in the previous section. The first problem is methodologically
the more fundamentaliof the two. Its resolution calls for a preparation
that allows for the elimination of sensitised and orienting responses from
'meésured responding, while at the same time not being susceptible to the
criticism that obtained responding is 'vo]untary'vrather than conditioned
(as discussed in section 1.3.3). The bidirectiohal'vasomotor response

offers solutions to all 6f the above problems.

The méjor advantage of bidirectional autonomic responses such as
the vasomotor response in isolating conditioned responding from artifact
were long agd recognised (e.g., Luria & Vinogradova, 1959), but they have -
not been'fkequently used. The one vasomotor sfudy involving expectancy
manipu]étiqn in extinction (Shean, 1968) conditioned constriction a]one>
to shock, rather than dilation and constriction to therﬁa] stimuli,
and so did not take advantage of its bidirectional hature. Other studies
invo]vigg heart rate (Eﬁge] & Chism, 1967; Engel & Hanse, 1966) and pupil
size (Jénnings et-al., 1978) have also usedbon1y one of the two available
'directional components. With all bidirectional reépoﬁses, adaptive
uncondifiohed respdnses may be in either direction, while generalised
artifactua]lresponses will usually be in only one,direction. With the
digital.vasomotor response, thé UCR to warm thermal stimuli is dilation,
to cold, constriction, and to novel, startling, or noxious stimuli the
response fs constriction (Sokolov, 1963; Zimny & Miller, 1966). The CR
to thermal stimuli is in the same direction as the UCR (Bykov, 1959): By -
‘conditfdhing one half of each group to di]ate'to'a warm stimulus paired
with CS, and the other half to constrict to a cold stimulus paired with

CS, an artifact free measure of conditioned responding may be obtained by
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takihg the overall frequency of responses in the dﬁreﬁtfon of the condi-
tiohed reﬁponse for the group as a Whole. Since artifactual responses
such as the OR lead onTy to constrictions, they will lead to an increase
in measuréd responding in the group conditioned to constrict, and a
correspénding decrease in the group conditioned to dilate. Similarly,

any génera]ised responses to the CS will be in the same direction in both'
warm and_cbld UCS conditioned subgroups, and will therefore not lead to

an increase or decrease in measured responding for the group as a whole.

' _If shou]d be stressed that in this design, the warm and cold condi-
tioned'subgroups act as controls for one.énother. Accordingly, neither
can be interpreted alone, but the two together provfde a powerful means
of eliminating generalised artifact from the conditioned response measure.
This procedure thus does much to preclude the possibility noted in pre-
vious studies that maintained responding in extinction may be attributed

to artifact.

Thé vasomotor response is also less susceptible than other auto-
nomic responées'to the criticism that apparently conditioﬁed responding
is due to vo]untary manipulation by the subject, directly through‘cognitive
strategies, or indirectly through muscular activjty. The vasomotor response
is relatively unaffected by vo]uﬁtary motor activity (Shmavonian, 1959),
is reiatiye]y inaccessible to direct cognitive control (Surwit, Shapiro
& Feld, 1976), and has been argued to be Tess susceptible than other auto-
nomic responses to the criticism that responses obtained are due to
' pseudocohdit%oning or other artifact (Shean, 1968; Smith, 1954). <Accord—i
ingly, any instructional effects on vasomotor responding that may be
obtained could not as easily be attributed to trivial 'voluntary' effects

as is the.case for operant and GSR conditioning studies (section 1.3.3).

Expectancy manipulation problems can be minimised since the means
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of UCS presentation is independent of that of CR measurement. This
.independehce’a]]ows for the removal of UCS presentation apparatus in
extinction. When the thermal stimulator used for UCS presentation is
removed‘at the onset'of extinction, no comparable means fdr thermal stimu-
lation is avéilable.:'Although subjects may expecf sbme other consequence
of CS 1n.extinction after removal of the thermal stimulator (there is a
ubiquitous tendency for undergraduate volunteer subjects to expect
electric -shock in" psychology experiménts), this expectation would result

in orienting rather than conditioned responding, .:and would not contribute
to overall group performance. Some previous studies such ds that of
Jennings et al. (1978) have also been able to preclude all possibility

of UCS pfesentation in extinction by removal of UCS presentation apparatus,
and'may therefore be equally powerful in abolishing expectation of the
unconditioned stimulus. However, none have been able to do this and at

the same time eliminate possibTe artifacts resulting from the use of uni-
directional sympathetic response measures which may produce responding

due to the generalised expectancy that 'something' may follow CS in’

extinction.

These methodological innovations make it possible to begin the
task of addressihg aéain the question of the role of expectancy in condi-
tioning and.extinctfon..vThe question of whether contingency learning is
sufficient to lead to extinction of conditioned responding will Be investi-
gated through the use of unpairing 1nstru¢tions coupled with removal of

the thermal stimulator at the onset of extinction.

Thi§ procedure will be used following three classical conditioning
acquisition procedures to determine whether the responding obtained is
equally susceptible to abolition through expectancy manipulation. The
three acquisition procedures to be investigated are twenty five trials

. ) (CRF 25) ) .
of continuous reinforcement, one hundred trials of 25% partial
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' PRF . . .
reinforcemgkgv gnd one hundred trials of continuous reinforcement(CRF100)

According to expectancy theory predictions; it is hypothesised that
responding fé]]oWing the first two of these procedures will be abolished
on the first extinction trial following unpairing -instructions and removal
.'of the thermal stimu]ator. While expectancy theory in general might be
expeCted'tb make the same prediction for the fhira, highly practised
,gron, there are a number of cogent reasons (reviewed in section 1.3.3)
for suspecting that the prediction wii] not hold for highly practised
responding. At the same time, existing theory and evidence are insuffi-
cient to warrant a clear prediction in the opposite direction. Accordingly,
while the performance in extinction of the highly practised group is of
great theoretica]'interest, no directional hypotheses will be made con-
cerning these groups. Assessment of the performancéofthese groups in

extinction must therefore be regarded as exploratory research.

"Other schedule effects such as the effect of varying ISI and magni-
tude of reinforcement cannot be investigated using the present procedure.
ISI cannot be investigated with a thermal UCS owing to the relatively
slow apparatu§ and sénSation rise times which preclude comparison of very '
short (500 millisecopd) and rather Tonger (2000 millisecond) ISI as
would be required to resolve this issue. Investigation of this effect
must await the development of a procedure allowing more precise temporal
arrangement of stimuli while at the same time overcoming the associated
problems of ekpectancy manipulation and artifact control. Testing of the
| hypothesis that only aversive, anxiety provoking stimuli lead to respond-
ing ﬁesistaht to instructional control is also precluded, since such
stimu]f 1ead only to vasoconstriction, and so prevent the uée of the
“bidirectional néture.of'the vasomotor response. The same difficulty also
applies to other bidirectional responses.

> To;inyéstigdte’the question of whether contingency learning is
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:sufficient alone for learning to take p]aﬁe, two greups will be given
experience of UCS alone, and CS—UCS pairing contingency instructions.
_Thésé groups will then be tested for responding to CS alone without exper-'
ience of CS-UCS pairing. It is hypothesised that both groups will show
significant responding consequent on continency instructions alone. One
of these two groups will be given contingency instructions designed to

lTead to an»expectancy of partial reinforcement, Whi]e the other will be
given instructionsvdesigned to-lead to an expectancy of continuous rein-

forcement.

Additionally, one group given twenty five cohtinuous]y reinforced
tria]s,:and another given one hundred continuously reinforced trials,
will be'gfven instructions designed to lead to an expectancy of partié]
reinfdrcement at the onset of extinction. It 1s‘prgdicted that groups
given partial reinforcement instructions will show greater responding on
subsequent’test trials (in the case of the two grbups with ho acquisition
experience), or greater resistance to extinction (in the case of continu-
ously reinforced groups) than groups given continuous reinforcement
instructions>or no instructions respectively. This prediction is derivedv

from the discrimination hypothesis of the partial reinforcement effect.

ana]]y, the rate of extinction following unpairing instructions

a1one will be compared with the rate of extincfioh following unpairing
instruction and removal of the thermal stimulator. This is designed to
ltest the relative efficacy of the two procedures in manipuiating respond-
-ing in extinction. It is hypothesised that less responding in extinction,
and less reported expectancy of UCS, will be obtained inﬂgroups with the
thermal $t1mu1ator removed than in groups given instruction alone. This
hypothesis.jé derived from Brewer's (1974) suggestion that maintained
kespoﬁdingvin extinction in studies using unpéiring,instructions alone
mdy be due to inadequate expectancy manibu]atfon. | |
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In addition to the above groups, three groUps conditioned with
either. 25CRF trials, 100 25% PRF trials, or 100 CRF trials will be given
traditional (noninfdrmed) extinptioh procedures. These groups are -

included for comparison with instructed groups in extinction.

Questionnaife assessment of expectancy will Be included as a check
on the effectjveness of expectancy manipulation procedures. It is pré-
'dicted thét informed unpairing (stimulator off) sﬁbjects wf]] be less
1iké1y to report maintained expectancy of UCS in extinction than informed
. unpairing (sfimdlator‘on) subjects; who in turn will be Tess likely to
| report expecting UCS in extinction than noninformed'subjects. According
to the discrimination hypothesis of the PREE itxis predicted that subjects
in PRF cdnditjoned groups, and in PRF instructed grdups, will be more |
' 1ﬁke1y to report expecting UCS throughout extinction than in noninformed"

- groups.

These hypotheses, and a statement of experimental design, are

Tisted -in the following section.
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METHOD

2.1 DESIGN AND HYPOTHESES

The acquisition procedureé and expectancy manipulation proced--

ures to be applied to the thirteen experimental groups were outlined

in the previous section, and are illustrated in figure 1. Three écqui-
sitioh procedures (CRF25, PRF, and CRF100) are incompletely crossed
with four extinction procedures: informed unpairihg (stimulator off),
informed uhpairing (stimulator on), noninforméd and instructed PRF .
The croséing is incomplete because PRF'acquisition.is-not paired with
instruéted PRF extinction. The design and subsequent ana]yses would

have been neater if such a group were included, but the neatness woﬁld_-
‘be spurious. PRF instructions in extinction in the PRF acquisition .
group would not be predicted to increase resistance to extinction, as
they are in the remaining acquisition groups. Thus, while fi]]ing_the"
missing céfl in the design would make it easier to test for main ef-
fects, it would seriously compromisé what the main effects are predict-
ed to be. In addftion, two no acquisition groups are included in the»

design, on the rationale outlined in the previous section.

Each group includes ten subjects, each tested for respdnding
over four blocks of five extinction trials. Five subjects in each
group will be conditioned to dilate to a warm UCS, and five will be
conditioned to constrict to a cold UCS. This procedure is emp]byed to
control for artifact, asdiscussed in the previous section. The variable

- of UCS temperature is not included in the figure.

‘Experimental groups will be referred to in terms of acquisition
“and extinction procedures, as indicated in figure 1. The following

| hypotheses will be tested:
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(1) That responding in CRF 25 and PRF informed unpairing (stimula-

tor'off) groups will be abolished at the onset of extinction.

(2) Tﬁat responding will be generated'by instruction alone in the
| two'no acquisitioh groups. Subject to significant responding bging
qbtained in these groups, it is further hypothesised that the group
"given PRF instructions will respond more on tést'triaTs than the group

‘given CRF instructions.

(3) That responding in CRF 25 and PRF informed unpairing (stimu]a-
tor on) groups will be significantly greater in extinction than in

CRF 25 and PRF informed unpairing (stihu]atbr off) grdups.

(4) That responding in CRF 25 and PRF informed unpairing (stimula-
tor on) groups will be significantly less thanvresponding in CRF 25

and PRF ndninformed groups.

(5) That the CRF 25 instructed PRF groups will show significantly

greater resistance to extinction than the CRF 25 noninformed group.

(6) That fewest Subjects will report expecting UCS in extinction
in informed unpairing (stimulator off)groups, nextfewest in informed

unpairing (stimulator on) groups, and most in noninformed groups.

(7) That more subjects in PRF instructed groups will report
expecting UCS throughout ext1nct1on than in non1nf0rmed groups, and
more subjects in PRF than CRF cond1t1oned groups will report expect-

ing UCS throughout extinction.

No'directional hypotheses will be made concerning performance in

extinction of CRF100 groups.
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2.2 SUBJECTS

‘150 undergraduate volunteer subjects were recruited in introducf—
6ry psychology laboratory classes. All subjects were aged between 17
and 40. Théy'weré told before volunteering that the experiment
involved condit%oning, and that nonpafnfu] thermal stimu]i would be
‘used. 17 subjects were eliminated for fa111ng the arrive at ‘their
first or second exper1menta1 sessions, and 3 subJects were eliminated
due to equipment fai]ure. The remaining 130 subjects were divided
into 13 equal groupé, and then each group was divided into two subgroups,.
each céntaining two male and three female subjects. One of these sub-
groups was assigned to the warm UCS temperature cohdition, and the
other to the éo]d UCS temperature conditioﬁ. Assignment to groups
and 3ub¥groups was random]y determined by order of arrival for the |
first'expgrimenta1vsession. Subjects in groups 1, 3, 4, 5, 7, 8, 10
and 11 were run concurrently in the first half of 1978. Subjects in
groups 2, 6, 9 and 12 weré run concurrently in the first half of ]979,_-
in order to match between groups for possible effects of climate.
Thé only group not so matched was group 13, which was run in the second
half of 1978. A1l subjects were run in late summer and early autumn
(except for group 13, which was run in spring) when outside tempera-

“ture varied between 10°C and 25°C.

2.3 APPARATUS® '

Subjécts sat supine in é rec]ining armchair in an experimental
3m x 2m room maintained at 23°C (+ 1.5°C). This room was connected
via a plugboard to a similar room housing a Beckman 4 channel recorder
model R511A. The thermal stimulator was a small copper box 5cm x 5cm x
Tem he}d to the subject's chest just below the sternum by a crepe

rubber bandage. This site was chosen on the basis of pilot testing
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and previous work by Wilson (1972) as being maximally sensitive to
warm énd cold thermal stimuli. A thermal stimﬁlator rather than water-
immersion or heated and cooled air was chosen for reasons of conven-
ience, ease of_remoVal, and becaﬁse piiot testing suggested that the

thermal stimulator led to a more reliable UCR;'

THe stimulator was gravity fed by water from three tanks outside
the subjects' room via solenoid switching valves and a 3/5 internal
diameter plastic pipe. A drain pipe from the stimulator to a sink in
ah adjoining room allowed a continuous flow of:Water:through the stimu-
lator. The temperature of the stihu]ator between UCS presentations
was maintained at 29°C (+ 2°C) for all subjects. This temperature was
within the range of stimuli judged by subjects in pilot testing to be
subjectively neutral. The cold UCS was 8°C (+ 2°C), and was maintained

at that temperature by adding ice to the water at least 30 minutes
~bef0ré éach session. Owing to the large volume of water (12 gallons)
- and the'short duration of sessions, water temperature was a]wéys
hafntained within the set Timits. The warm UCS-was 40°C (+ 2°C), and
Was maintained at that temperature by means of a thermostatically
contfp]]ed immersion element, as was the neutral tank (29°C+ 2°C).

These temperatures were determined by pilot testing as leading to

| maximal UCRs.

ucs was ndrma1]y presented by switching off the solenoid from
the néutra] temperature tank, and‘simultaneOUS switching of the solenoid
for either the warm or cold tanks. It was also possible to bypass the
solenoid valves by means of manual taps in order to present the UCS sil-
entTy as was requjred for UCS’presentatfon in the two no acquisition
groups. .Water'ffow couid be interrupted by the experimenter by means

of a silent manual valve.
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The time delay between switching of the solenoid and temperature
change at the stimulator was maintained at 10 seconds by tuning the
pipe length and tank height and constituted the ISI (CS onéet - UCS
enset). A 52 db tone of 4,500 Hz switched concurrently with the
audible'eolenoids constituted the'CSi, CS and UCS'duration were both
30 seconds, and owing to the ten second ISI thehe was a 20 second over-

lap between CS and UCS.

Responée measures were: (1) Blood volume. A Beckman radial
photocell'transducer model 215660 was attached te the subject's right
index ftnger. The signal was fed to the pen recorder through a bridge
circuit:and a Beckman 9853A general purpose coupler in D.C.mode. The
bridge circuit was used to correct for individual differences in
tissue opacity by adjusting the photocell 1ight source until the photo-

'vcellzresistance measured 150k ohms. For all subjects'amplification

was seteat 5 mv/mm'v For most subjects this 1ed.to a small pulse wave

on the blood volume record of approx1mate1y Tmm. (2) Pulse size was
.measured by amp11fy1ng the blood volume signal unt11 the pulses were
between 3cm and 6Fm. A time constant (0.3sec) was used to maintain

the pen within the Timits of its travel. (3) Respiration. A mercury

in rubber strain gauge encircled the subject's chest just above the
therma] stimulator. The signal was fed into a Beckman 9806A coupier

in channel 3 of the recorder via a Parks E]ectfonics Laboratory plethys-

.mograph model 270 in A.C. mode with a time constant of 5 sec.

(4) Surface temperature of the thermal stimulator. A digitron patch
thermocouple model 175/9 was attached with tape to the outside surface
of the stimulator, and connected by'fine wires to a Digitron digital

- thermemeter (Mode] 275) ‘ The s1gna1 was fed into a Beckman 9806
’f?coup1er 1n D C mode 1n channe] 4 of the recorder Th1s measure

'.;ﬂprov1ded a check on the operat1on of sw1tch1ng apparatus
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2.4 PROCEDURE

2.4.1 Acquisition
2.4.1(a) CRF 25

Groups 1, 2, 3 and 4 were conditioned using 25 trials of continu-
ous reinforcement. On arrival for their firét_experimenta] session,
subjects were informed that they wou]d have td attend for two sessions,
and'were.to1d whether the stimuli would be Warm or cold. The experi-
menter_exp]ained the purpose of the pickup transducers and the thermal
stimulator while attaching them. A brief explanation was given as
to how the'photoﬁe]]vp]ethysmograph and straiﬁ gauge operated, and
subjects were to]d that the temperature of the thermal stimulator was
changed by running different temperature water through it. The sona-
‘Tert mounted on the plugboard was pointed out, and subjects were told |
that this woqu produce a tone a few seconds before the temperature
‘change was presented. Subjects were also told that they may find on
- some tria]s}that thé temperature change wouid’not follow the tone, and
that if this happened they were not to worry, as it was a nprma] part
of the pﬁocedure in some groups, and that thé experimenter was constant-
1y‘monitoring the temperature and temperaturechanges via the.thermal
pkobe mounted on the therma1.stimulator. This instruction was included
sincevit was found in pilot testing that manv subjects called out to
the experimenter that'UCS had notbbeen presented during the first few
extinction trials. This was a problem, since it led to movement and
breathing artifacts that precluded the scoring of these impqrtan&
trials. Subjects were told that the responses given were aﬁtomatic,
and that therefore they were not fequired td dQ anything beyond relax-
ing,_]istening for the tone, and trying notvté hake any unnecessary

movement such as coughs or sneezes while the tone was on. They were
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also informed that there would be a delay of five minutes while they
accommodated to room temperature, and were told of the expected'

duration of the session.

During the five minute accommodation period neutral temperature
water was circulated through the stimulator. At the end of the fiQe
minuteé the first trial was presented by switching the solenoids to
" the appropriate tank concurrently with the tone for 30 seconds. Trials
were presenfed at sixty second intervals, but were withheld for up to
a further 30 seconds if there was instability in the blood volume
record. Fifteen acquisition tria]s.were presented in the first
session, after which the experimenter returned to the subject room,
removed pickup transducers, thanked the subject for his participation

and booked a time for the second session.

On arrival for the second session, subjects were treated as before,
except that instructions concerning the purpbse of pickup trensducers
were net repeated. There were ten conditionihg trials in the second
session, after which the experimenter went in to the subject room and

delivered instructions appropriate to each extinction condition.

2.4.1(b) PRF

Groups 5, 6 and 7 were conditioned using 100 trials ofx25% partial
_reinforcemeng. On arrival for their first experimental sessions,
subjeets'were informed that they wouid have to attend for four sessions,
and were told whether the stimu}us would be warm or cold. The experi-
henter gave the same instructions concerning pickup transducers, the
nature of the reeponse and contingencies, duration of the sessions and
50 forth, as were given to the previous groups. At the end of the
five minute accommodation period the first trial was presented by

switching the solenoids to the appropriate tank, concurrently with

1. Thirty acquisition trials in each of the first three sessions, ten
acquisition and twenty extinction trials in the final session.
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the tone, for 30 seconds. Trials were reinforced on a 25% semi-random
partial reinforcement schedule. Trials 1, 7, 11, 18, 19, 21, 29 and

30 were reinforced in the first session, trials 4, 6, 9, 12, 23, 26 and
27 were reinforced in the second session, trials 2, 7, 8, 10, 15, 20
and 26 were reinforced in session three, and trials 1, 3 and 10 were
reinforced in the final session. This schedule was obtained with the
use of a table of random numbers, the only modification being to ensure
that the first and last conditioning trials were reinforced. On trials
where UCS did not follow CS, the solenoid valves were still switched
with the tone, but water flow and therefore presentation of the UCS

was precluded for the duration of the trial by turning off the silent
manual water tap. This ensured that unreinforced trials were signalled

to the subject only by the failure of the temperature to change.

This procedure was‘repeated for sessions two and three, the only
difference being that instructions concerning the nature of pickup
transducers were not repeated. Session four differed from previous
sessions in that only ten conditioning trials were presented, after
which the experimenter entered the subject room and delivered instruct-

ions appropriate to each extinction condition.

2.4.1(c) CRFI00

Groups 8, 9, 10 and 11 were given the same acquisition procedures
as groups 5, 6 and 7, except that all conditioning trials were rein-

forced. This resulted in 100 continuously reinforced trials.

2.4.1(d) No Acquisition

Groups 12 and 13 were given procedures designed to preclude any
possibility of the tone and temperature change being associated before

extinction. On arrival for their first experimental session, subjects
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were informed that they would have to'attend fbr one segsion only,

and were told whether the stimulus would be warm or cold. The experi-
menter gave the usual instructions concerning the pickup transducers
~and the nature of the response, but no mention was made of stimulus

| contingencies or the existence of the tone. 'Subjects were asked to

try to avoid violent movements such as coughs and sneezes, were fb]d
that there would be a delay of five minutes while they accommodated to
room temperature, that after this period there would be a single pre-
sentatﬁon of the temperature change and that after this the experimenter

would retukn to explain the procedure from then on.

| During the five minute period, neutral temperature water was cir-
cu]ateé through the stimulator. At the end of the five minute period
the fifst trial was presented by operating silent manual taps to the
appropriate tanks, without, of course, sounding the tone. In this way
the single experience of UCS of subjects in these groups occurred
without experience of either component (tone or solenoid) of the CS.
After 5resentation of the temperature changé,.the experimenter returned
to the‘subject room and de]ivergd instructions appropriate to each

extinction condition.

2.4.2 Extinction

2.4.2(a) Informed Unpairing (stimulator off)

Groups 1, 5 and 8 were given procedures. designed to abolish
expectancy of UCS presentation in extinction. On returning to the
subject ropm after the final conditioning trial, the experimenter
removed the thermal stimulator, and said:

“From now on there will be no further temperature changes.

However, there will be a series of trials with just the
tone alone for the rest of the session. As before, try

not to move around, cough or sneeze in periods when the
tone is on. There will now be a break of two minutes before
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the next trial; during that time you can move about
as much as you please.”

The experimenter then returned to the other room, turned off the
manual water tap, preventing circulation of the water through the
system. There were twenty presentations of the CS (tone and solenoids)

alone, scheduled as before.

At the end of the twenty trials, pickup transducers were removed
from the subject and a structured post experimental recall question-
naire was given. Subjects were asked a series of questions concerning
their expectation of UCS in acquisition and in extinction, thefr
degree Qf belief in instructions given at the onset of extinction and
changes %n these expectancies over éxtinction trials. They were also
: gsked to report what in general they had been‘thinking about during
fhe experiment, whether they deteéfed‘thermal sensafions following the
CS in extinction, whether they had used any cognitive strategies in
an attempt to influence their responding, whether they had been comfort-
able duking the experiment, and whether the UCS had been experienced

as pleasant or unpleasant (see appendix D )
2.4.2(b) Informed unpairing (stimulator on)

'Groups 2, 6 and;9 were given extinction procedures designed to
reduce expectanty_of UCS at the onset of extinction by instruction
alone. The same procedures and instrucfionswereused as for groups 1,
5 and 8 abdve, except that the thermal stimulator was not removed at

the onset of extinction.
2.4.2(c) Noninformed

Groups 3, 7 and 10 were given traditional noninformed extinction
procedures. On returning to the subject room after the final condition-

- ing  trial the experimenter said:
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"there will now be a break of 2 minutes before the

next trial; during that time you can move about

as much as you please."
No further instructions were given concerning thé nature of the ensu-
ing trials, and the thermal ‘stimulator was not removed. In all other
respects groupé 3, 7 and 10 were given procedures identical to groups
"1, 5 and 8.
2.4.2(d). Instructed PRF

Groups 4 and 11 were given extinction procedures designed to
simulate the same expectancy of UCS in extinction as is found in sub-
jects conditioned with PRF procedures. On returning to the subject.
room after the final conditioning trial, the experimenter said:

"From now on a random partial reinforcement schedule

~will be used. That means that the temperature change

will only follow the tone on about one trial in four

on average. Of course, owing to the random nature of

. this schedule, it is possible that there could be a

Tong series of trials on which the temperature change

would not come, or a string of trials on which the

temperature change always comes. There will now be a

break of 2 minutes before the next trial; during that

time you can move about as much as you please."
The thermal stimulator was not removed, and no further instructions
were given concerning the nature of the ensuing trials. 1In all other
respects groups 4 and 11 were given the same extinction procedures

“as were groups;l;;S and 8. There were no reinforced.trials in extinction.
- 2.4.2(e) No Acquisition: instructed PRF

Group 12 was given instructions designed to produce an expectancy
of feinforcement similar to that found in subjects given partial rein-
'forcemeht'procedures. On returning to the subject room after presenta-
tion of the tehperature change, the experimenter informed subjects:

. "From now on there will be a tone that comes on a
few seconds before the temperature change. You will
find, however, that the temperature change will only

follow the tone on about one trial every four on
average, as a random partial reinforcement schedule is
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being used. Of course, owing to the random nature of
this schedule, it is possible that there could be a
long series of trials on which the temperature change
would not come, or a string of trials on which the
temperature change always comes. Whatever happens,
don't worry, as I always know when the temperature changes
‘and when it doesn't from the temperature pickup on the
stimulator. Try not to move about, cough, or sneeze in
periods when the tone is on. There will now be a break
of two minutes before the next trial; during that time
you can move about as much as you please."

The manual water tap was turned off, prec]uding»circulation of water
through the system regardless of the operation of the solenoids.

There were twehty presentations of the tone alone scheduled in the
same'way as previous groups. The solenoids were switehed with the tone
in ordervto ensure that the CS complex was of the same salience as in
other greups. At the end of the twenty tria1s'pickup transdacers were
removed from the subject and a structured post experimental question-

naire was given.as in previous groups.
2.4.2(f) NoAAcquisition: Instructed CRF

Group 13 was given instructions des1gned to produce an expectancy
of reinforcement s1m11ar to that found in subjects given cont1nuous -
reinforcement procedures. On returning to the subject room after the

presentation of the tehperature change, the experimenter said:

"From now on there will be a tone that comes on a few
seconds before the temperature change. You may, however,

- find - that on some trials the temperature change will not
follow the tone. If this happens, don't worry; it is .
quite normal for that to happen in some groups. - Anyway,

1 a]ways know when the temperature changes-and when it
doesn't from the temperature pickup on the stimulator.
Try not to move about, cough or sneeze in periods when the
tone ison. There will now be a break of two minutes
before the next trial, during that time you can move
about as much as you please."

In all other respects-group 13 was giVen procedures identical to

group 12. There were no reinforced trials in extinction.
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2.5 SCORING PROCEDURE

'The major advantage of the vasomotor response in conditioning
experiments is that, because of its bidirectipnal nature, it is possible
to isolate conditioned responding from artifect such as the orienting |
response by comparing responding in subject eonditioned to dilate to
a warm UCS with that in subjects conditioned to constrict to a cold
UCS (Sokolov, 1963).. In order to take advantage of this feature it
is firét necessary to devise a scoring procedure sensitive to both
df]ations and constrictions that would a]low'treatment of the records
of subjects conditioned to dilate and those conditioned to constrict

in the samevway. Such a scoring procedure must be able to deal with

several characteristics of the vasomotor system.

Firs§1y, it cannot be assumed that the latency and rise times
of constrietions and dilations will be the same. Vasoconstriction is
an active process, controlled by sympathetic vasomotor fibres. Vaso-
dilation, however, is due entirely.to“the release of vasoconstrictor
tone‘(Lader,']967). Accordingly, it is to be expected that latency
and rise time will be slower for di]atfons than for constrictions.

A search of the literature fajled to reveal data that.cou1d be used to
determine comparative latencies for di]ations and consfrictions,.and
the available data on nermative latencies for constrictions serves
only to demonstrate the importance of using only data derived from an
_identica] experimental paradigm.using the same'procedures. Latencies
are known to vary widely with different room temperature and measure-
‘ment techniques (Shmavonian, 1958), pickup sites and subject vari-

, ables (Brown, 1967). Analysis of pilot test data, however, revealed
that while for conétrictions‘the median time for a deflection of .5mm-
”eor.greatek to fake place in the appropriate direction was less than

5 seconds. the median for dilations was over ten seconds, with both



88.

dilations and constrictions showing a wide range of latencies within

and bepween'subjectsu

Secondly, and for the same reason, the magnitude of constrictions
is much greater tﬁan for dilations. Examination of pilot test data
revealed that this effect also holds within and_between subjects.

_ Even invéubjects conditioned to dilate to a warm UCS, the mégnitude

6f tria]s characterised by constrictioh (such as an OR) are consider-
ably larger than tﬁose characterised_by dilation. .Simi1ar results

were obtained by Zimny and Miller (1966); A wide range of scoring
procedures have been used with the vasomotor responSé, but the majority

can be_cafegorised under three headings: digital pulse volume,

maximum-change, and area under the curve (mean change) measures.

| Digital pulse volume is perhaps the most commonly used measure

- of vasomotor chqhge (e.g;, Furedy, 1967; Ginsberg & Furedy, 1974).

This procedufe,invo]ves isolation of the two pulses representiﬁg
response onset and termination, and measurihg the difference in'magni-'
tude between them. OUwing to the difference in latencies between
di]atiohs and constrictions, and their great variance, this procedure
is inappropriate for scdring records in which responses in both direct-‘n
jons are of interest. Relaxing the Tatency criteria as much as would

be required to overcome this problem would result in the measure becom- .

ing one of variance within the selected period.

Maxfmum biéod volume change 1s‘aiso a common scoring procedure,
and inQo]Qes measuring the maximum deflection of a response starting
I Wfthin_a given period (e.g., Zimny &.M111er, 1966). Taking account
only of the.maxfmum deflection is perhaps appropriate where the topo-".
graphy of the response and c]ose time locking bf scoring are used to

identify a particular segment.of the response period as the response
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~of interest. Under these circumstances it caﬁ be argued that maxihum B
deflection of a response starting within a closely defined interval
Feprekents.the magnitude of the response. Where 1atencies cannot be

SO c]ose]y defined, as in the present experiment, such a procedure is,
however, clearly inappropriate. When wide latency criteria are apb]ied;
as would be required to accommodate both constrictive and dilative
responses, this procedure amounts to taking the maximum deflection
withib a given trial as the sole rebresentatidn of responding within
fhat iria]. As well as the usual problems of reliability associated

with %aking a single score to represent a group 6f scores, in this case
-takiné maximum deflection as the score for each trial would result in

a bia$ in favour of the relatively more labile cﬁnstrictive component

of thé vasomotor response. For example; on thia]s with a brief
const;iction (for example, an OR to the CS) fo]]owed‘by a sustained

but rg]ative1y small dilation, a measure of maximum change would classi-

fy the trial as constrictive even when the mean tendency is dilative.

'fArea'under the curve is Tess commonly used, butvis appropriate
:where?c1osé time locking of responées is not available or not required.
In‘éhis procedure a re]afive]y'long response ihterva] is selected,
typ1ca1]y startlng at the onset of an event of interest and ending
with the term1nat1on of that event, where this perlod is known to be
1onger than the rise time of the response 1nv01ved (e.g., Lovallo &
Zeinef,v1975). Thés procedure takes account of all responses occurring'
withiﬁ the selected period. Because the area under the curve is a
measure of mean rathef than maximum response'change it takes accounf
-of a]l-features present in a gi?en period, and is therefore equally
Senéifive to émall magnitude but Tong duration di]ations and large
magn1tude but re]at1ve1y short duration constr1ct10ns such as are

frequent]y found at the beg1nn1ng of dilatory responses. For these -
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reasons a measure based on the area under the curve was selected as

- most appropriate for determining whether a given response period

should be considered constrictive or dilative. Determining the magni- |
tude of a dilatfon.or-constriction.by this means would, however, |
'present further difficulties arising from the_consistently Qreater
amplitude of tohstrictions. As outlined in secfion 1.5, artifact con-
trol Qith this preparation is based on comparing conditioned dilations
and conditioned constrictions in each experimental group; the response
measure must therefore be equa]]yvsensitive to dilations and constrict-
ions; Since, by Any.straightforward measure, constrictions are largef
than dilations, any measure based on response magnitude would bias

the results towards constrictions. Conceivably dilations and constrict—
jons could be made equivalent by scoring themvin-standard deviation
units based on the response distribution of each response component
separately. The between subject‘variation_in response magnitude would
make such a measure extremely diffiéult to ihterpret, however. Instead,
it was decided to.score each response simp]y‘as dilative or constrict-
ive, or, where necesséry, as no response, py the area under the'curve
criterion. This measure sacrifices some 6f the information in the

| response record. For this reason it is a conservative measure, and
less likely than a more extreme one to capitalise on the idiosyncratic

features of the experimental preparation.

Accordingly, the final ten conditioning trials in groups 1-11,
and the twenty extinction trials in all groups were scored in the fol-
Towing way. A line was drawn horizontally along the blood volume
record at the height of the small pulse wave immediately preceding CS
onset for all trials. The 30 second CS duration (incorporating a 20
second intebval in which UQS was presented on conditioning trials)

was divided into six 5 second periods. For each five second period
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the average deviation of a line drawn through the peaks of the small
pulse waves of the blood volume record from theihorizonta] Tine was
scored to the nearest .5mm. These average deviations were summed
across the six interva]s for each trial to produce a mean change score.
These mean changes were transformed to +, -, and 0 scores; Trials with
a positive mean score were assigned a +, thoée with a negative meén
score were assigned a -, and those with a mean score of 0 were assigned
a 0. O scores represented 10.5% of the total number of scores. Non |
parametric data has been used by Baer and Fuhrer (1970) to overcome
similar distributional difficulties in blood volume data. Trials on
which méjor respiratofy changes or body movements coincided-with
changes in the blood volume record were not scored (Brown, 1967).
This'proceduré resulted in the rejection of 3% of trials from scoring.
On target responses were defined as dilations in subjects conditioned
with a warm UCS and constrictions in subjects conditioned with a

cold UCS. oOff target responsesvwére defined as constrictions in sub-
Jects conditioned with a warm UCS and di]atiqns in subjects conditioned -
with a cold UCS. The proportion of on target responses to the total
of on and off target responses (excluding O responses) given by each
subject for each block of»five trials was determfned. Proportions,
rather than absolute number of on-target responses, were used since
absolute number of on-target responses would_bé.spuriously greater in
more labile sUbjects; 0 responses were deleted, rather than added to
off-target responses, for the same reason. These proportions were then
Arcsiﬁ'transformed as Winer (1971) recommends for proportional data,
using fhe formula X' = 2 arcsin/X . This transformation resulted in

a normalisation of data. Prior to this transformation Bartlett's

test for homogeneity of variance was significant.

In order to avoid the spuriously inflated variance that would
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otherwise result from the fact that genera]ised responding adds to
measu}ed responding in cold UCS subgroups, but Shbtracts from it in
warm UCS subgroups, UCS temperature is treated as an additional

variable in analyses of variance between groups.

Figure 2 illustrates the scoring procedure. The sample responses
shown were selected from the data.record to illustrate the constraints

on scoring discussed above.
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(above) and constriction (below) to illustrate the scoring procedure.
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RESULTS AND DISCUSSION

3.1 ACQUISITION DATA

It is necessary to establish whether acquisition procedures were
successful in generating responding before'determining the effects of
expectancy manipulation on responding in extinction. The measure bf
conditioned responding for groups will be taken over each group as
a whole, since, as was argued previously; the level of responding in
warm and cold UCS subgroups separately is not fnterpretable. It is
nonetheless of interest to establish whether responding to the CS-UCS
complex is in the appropriate direction, and whether above chance
on-target responding to the CS is obtained in both warm and cold UCS
subgroups. Accordingly, in this section, evidence for above chance
on-target responding in each subgroup separately as weil as for the
groups'as a whole wi]ivbe considered. In all cases, chance level of

responding = .7854 (arcsin transformation of .5).

3.1.1 Responding to the CS=UCS complex in acquisition

In order to demonstrate that the responsé'to the CS paired with
the warm UCS was consistently dilation, and that the response to the
CS paired with the cold UCS was consistently constriction, the mean
proportion of on-target responding.on the final ten reinforced trials
of all,e]éven groups given acquisition trials wés examined. Signifi-
cantly above chance on-target responding to the CS-UCS complex was
obtained in warm UCS subgroups of CRF25 conditioned groups, t (19) =
1.78, p (one tailed) < .05; the PRF conditioned groups, t (14) = 1.82,
p (one tailed) < .05; and in the CRF 100 conditioned groups, t(19) =

2.14, p (one tailed) < .05. Similarly, significantly above chance



95.

on-target responding to the CS-UCS complex was.obtained in cold UCS
subgroups of CRF25 conditioned groups, t (19) ="4.64, p (one tailed)

< .001; 1in the PRF conditioned groups, t (14) = 6.36, p (one tailed)

< .001 and in the CRF100 conditioned groups, t (19) = 4.37, p (one
tailed) < .001. This shows that the response to the CS-UCS complex

was in the predicted direction inboth warm and cold UCS subgroups.

Table 1 shows mean responding in warm and cold UCS subgroups of each of
the three conditioning procedures over the final ten acquisition trials.
The trend for greater on-target responding in cold UCS subgroups cannot
be interpreted as evidence for greater conditionability of constrictions
than di]atfons, owing to the fact that artifact adds to measured respond-
ing in cold UCS subgroups but subtracts from it in warm UCS subgroups
(as discussed in section 2.5). As was argued in that section, artifact

can only be avoided by dealing with warm and cold UCS subgroups together.

Anafysis of variance performed on the 11 conditioned groups over
the two final five trial acquisition blocks revealed no significant
differences between groups, F (10,68) = .45, n}s. This shows that any
differences obtained in responding between groups in extinction are not
due to.initial differences in their level of responding. There was also
novsignificant trials effect, F (1,68) = 1.59,vn.s. The lack of differ-
ence beéetween groups suggests that the three acquisition procedures led
to essentially similar terminal response rates, and this, coupled with
the Tack of a significant trials effect, suggests that additional

trials beyond 25 given to CRF100 groups were overlearning trials.

3.1.2 _ Responding to the CS alone in acquisition

To determine whether conditioned responding to the CS was obtained
in PRF conditioned groups, an analysis of the seven unreinforced trials

of the final ten conditioning trials of PRF conditioned groups was



96 .

performed. Above chance responding was obtained, t = 3.58, p (one
tailed) < .01. Above chance responding was also obtained in warm and
cold UCS subgroups tested separately, t (14) =_2.07, p (one tailed)

< .02 and t (14) = 3.45, p (one tailed) < .005 réspective]y. This shows
that conditioned responding to the CS was obtained in PRF conditioned
groups, and confirms Bykov's (1959) finding that the CR to the CS was
consistently dilation in warm UCS subgroups and constrictioh in cold

UCS subgroups.

Analysis of responding during the CS-UCS interval on reinforced
trials was potentially available to demonstrate conditioned responding
‘to the CS alone during acquisition in CRF conditioned groups. Analysis
of variance performed on responding in. the ten second CS-UCS interval over
the two final five trial acquisition blocks revealed no significant
differences between groups, F (7,64) = .72, n.s., and there was no
significant trials effect, F (1,64) = .12, n.s.  Significantly above
chance on-target responding to the CS alone was established in these
‘groups over the final ten acquisition trials, t (79) = 2.76, p (one
tailed) < .005. However, the warm UCS subgroups responded non signifi-
cantly be]ow chance t (39) = 1.13, n.s. This failure to demonstrate
significant responding in the CS-UCS interval of warm UCS subgroups
was predicted, owing to the relatively slow rise time of dilations as
compared with constrictions, and is part of the justification for the
use of the entire thirty second interval in the scoring bf responding
(see section 2.5). Because responding in warm UCS sUbgroups cannot be
assessed on acquisition trials, it is not possible to examine the rate
of acquisition, or the interesting issue of whether responding was
established by instructions alone from the first acquisition trial in
conditioned groups. This issue will be dealt with in section 3.3 by

analysis of responding in the two no acquisition groups.
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" Mean bn-target responding in warm and cold UCS

subgroups of CRF25, CRF100, and PRF conditioned

groups over the final ten conditioning trials
(Arcsin transformed). Chance level of responding
= 7854,

CRF25 CRF100 PRF
ucs .8571525 .859555 .9076766
ucs 1.1189% 1.1071975 1.0425733

Mean on-target responding in warm and cold UCS
subgroups of PRF conditioned groups over the final
seven unreinforced trials (Arcsin transformed).

Chance level of responding = .7854.

ucs
ucs

.91923
.92414

" Mean on-target responding in warm and cold UCS

subgroups of CRF25 and CRF100 conditioned groups

in the CS-UCS interval over the final ten conditioning
trials (Arcsin transformed). Chance level of
responding = .7854.

CRF25 CRF100
ucs .701435 1.181255
ucs .708815 1.0319775

Mean on-target responding in warmand cold UCS subgroups of
CRF25, CRF100, and PRF groups over the first five
extinction trials (Arcsin transformed). Chance

level of responding = .7854.

: Warm UCS 1.0150

CRF25 | 014 ucs 1.1020
Warm UCS 1.0391

CRF100 | 014 ucs 1.2042

Warm UCS .9425

PRF Cold UCS 1.1840
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Figure 3. Mean proportion of on-target responding over the four

extinction trial blocks in the three noninformed groups.
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3.1.3 Responding in noninformed groups in extinction

Ana]ysis of responding in the three tradifionally extinguished (non-
1nformed)'g;oups provides additional evidence that conditioning has
taken place. Significantly above chance'on-tafget responding wés found
in the first block of five extinction trials in the CRF25 noninformed
group, t (9) = 2.57, p (one tailed) < .05; the PRF noninformed group,
t (9) |
-t (9)

2.15, p (one tailed) < .05; and in the CRF100 noninformed group

2.75, p (one tailed) < .05. Both warm and cold UCS subgroups
of the three groups showed significantly above chance respoﬁding over
the first extinction trial block, t (14) = 2.65, p (one tailed) < .01,
and t (14) = 4.54, p (one tailed) < .001 respectively. Interestingly,
the CRF25 noninformed group shows a traditional extinction curve,
while CRF100 and PRF groups show the expected greater resistahce to
extinction, responding throughout the four extinction trial blocks

(see Fig. 3). These findings will be analysed in later sections.

3.1.4 Summary of acquisition data

The above eQidence‘demonstrates that conditioning was successfully
obtained with all three conditioning prbcedures: Specifically, the
results presented in this section show that responding to the CS-UCS
complex was consistently in the predicted direction in both warm and
cold UCS subgroups, that significantly above chance on-target responding
to the CS was obtained in the CS-UCS interval, and that significantly-
above chance on-target responding was obtained over the first block
of extinction trials in the three noninformed groups. While, as was
pointed out in section 2.5; it is not possible conclusively to demon-
strate conditioned responding in either the warm or cold UCS conditioned
subgroups separately, the overall on-target responding obtained, with

above chance on-target responding in both the warm and cold UCS
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conditioned subgroups, is strong evidence that conditioning has

taken place within the group as a whole.



101.

3.2 EXTINCTION IN GROUPS GIVEN UNPAIRING INSTRUCTIONS AND WITH
THE THERMAL STIMULATOR REMOVED '

In order to determine the effects of unpairing instructions and
removal of the thermal stimulator on responding in extinction, analysis
of variance was performed on responding over the four extinction tr1a1
blocks in the three groups given unpairing instructions coupled with
removal of the thermal stimuiator at the onset of extinction, and the
three groups given traditional noninformed extinction procedures. This
analysis revealed anexpectancy manipulation effect, F (1,144) = 13.14,
p < .001, a conditioning procedure effect, F (2,144) = 3.28, p < .05,
and an expectancy by conditioning procedure interaction, F (2,144) =3.35,
p < .05. Examination of Figs. 4, 5 and 6 showing mean responding in
noninformed and informed unpairing (stimulator off) groups given
CRF25; CRF100, and PRF acquisition procedures respectively over the
four blocks of extinction trials, suggests that this interactiqn is
due to the PRF and CRF25‘groupS showing a greater expectancy manipula-
tion effectAthan the CRF100 group. Analysis of variance performed on
responding over the four extinction trial blocks in each of the three
pairs of informed unpairing (stimulator off) and noninformed groups
revealed that while for both the PRF and CRF25 groups significantly more
responding was obtained in the noninformed than in the informed groups,
F (1,48) = 11.11, p < .005, and F (1,48) = 6.37, p < .025 respectively,
there was no significant difference between the two CRF100 groups,

E (1,48) = .32, n.s. This shows that unpairing instructions coupled
with removal of the thermal stimulator led to reduced responding in

extinction only in CRF25 and PRF groups.

Examination of the means for the PRF and CRF25 informed unpairing
(stimu]atof off) subgroups (see Table 5) reveals that their responding

was below chance on the first extinction trial, the first block of
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TABLE 5. Mean on-target responding on the first
o extinction trial, over the first extinction
trial block, and over the four extinction
trial blocks in CRF25, CRF100, and PRF
informed unpairing (stimulator off) and
noninformed groups (Arcsin transformed).
Chance level of responding = .7854.
First block of Four blocks of
First Extinction five extinction five extinction
Trial trials trials
QRFZS
informed 73531 .78535 75513
unpairing
(stim.off)
CRF25 g
noninformed .99116 1.0585 .87469
CRF100
informed 83548 1.03708 192832
unpairing
(stim.off)
CRF100 1.24905 1.121615 .97367
noninformed
?RF
informed .68472 67061 .74914
unpairing
(stim.off)
PRF
noninformed 1.07658 1.06326 1.06658
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Figure 4. Mean proportion of on-target responding over the four
extinction trial blocks in the CRF25 informed unpairing (stimulator

off) and noninformed groups.
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Figure 5. Mean proportion of on-target responding over the four

extinction trial blocks in CRF100 informed unpairing (stimulator

off) and noninformed groups.
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Figure 6. Mean proportion of on-target responding over the four
extinction trial blocks in PRF informed unpairing (stimulator

off) and noninformed groups.
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extinction trials, and over the average of all four extinction trial
blocks. Separate t tests performed on each of thé four extinction
trial blocks in each of these groups showed that none of the fluctuations
above or below the chance level approached sighificanée. Responding

in the CRF100 informed group,and in the three noninformed groups, was
above chance on the first extinction trial. Since'individua1 responses
are categorised as +, -, or 0, this effect was tested by sign test.
Significantly above chance responding was obtained, N=237,a-=10,

p (one tailed) < .01. As was discussed in the previous section, signi-
ficantly above chance on-target responding was obtained over the first
block of five trials in each of the three noninformed groups. Signifi-
cantly above chance on-target responding was also obtained over the
four extinction trial blocks in PRF and CRF100 noninformed groups,

t (9) = 3.43, p (one tailed) < .005; and t (9) = 2.81, p (one tailed)
< .02 respectively. Additionally, significantly above chance on-target
responding was obtained over the four extinction trial blocks in the
CRF100 informed unpairing (stimulator off) group, t (9) = 3.44, p (one
tailed) < .005. Although significant responding was not obtained in
extinction in CRF25 and PRF informed unpairing (stimulator off) groups,
it is interesting to note that significantly more on-target responding
was found in the cold than in the warm UCS subgroups of the CRF25
informed unpairing (stimulator off) group, F (1,24) = 12.95, p < .01.

A non significant trend in the same direction was also obtained in the
PRF informed unpairing (stimulator off) group, 51(1,24) = .59, n.s.
This finding, however, cannot be interpreted as evidence for residual
conditioned responding in the cold UCS subgroups of these groups, as
there are a comparable number of constrictions shown in the warm UCS
subgroups (as indicated by their below chance on-target responding,

and the overall below chance on-target responding for the group as a
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whole). Instead, this effect should be interpreted as artifact, such
as orienting responses, inflating measured responding in the cold UCS
conditioned subgroup and deflating it in the warm UCS conditioned

subgroup.

The finding of no trial extinction in CRF25 and PRF informed.
unpairing (stimulator off) groups supports hypothesis 1; that respond-
ing in CRF25 and PRF informed unpairing (stimu]ator off) groups will be
abolished at the onset of extinction. This finding also supports a
cognitive account of extinction, as it shows that awareness of extinction
contingencies is a sufficient condition for abolition of conditioned
responding following these conditioning procedures. Attempts to aécount
for this no trié] extinction on the basis of a lack of generalisation
of conditioned responding to the novel situation in which the thermal
stimulator was removed (and therefore in which the-conditioned response,
although present, was simply not evoked by the novel stimulus complex)
can be discounted unless the novelty is couched in cognitive terms.

That is to say, it is not the difference between stimuli present during
the conditioning and extinction phases as such that led to extinction;
it is the meaning to the subject of this stimulus change. This
conc]usion is based on the interesting study by Jennings et al. (1978)

mentioned in section 1.3.3(c).

Although, as was argued earlier, the Jennings study cannot be
used to conclude that there was no residual reéponding in subjects
aware that the UCS will no Tonger follow CS, intergroup comparisons
performed on the effect on extinction of various changes in the stimulus
array are meaningful. The stimulus changes they used varied from the
relatively major intervention of the removal of.an arm band used forf

presentétion of UCS to the more minor change to the stimulus array

involved in the cutting of the wire that fed power to the band. All



108.

of these procedures were equally effective in feducing responding,
while a meaningless but equally major stimulus change (adjustment

of the arm band) had no effect on responding.

The finding of no trial extinction in CRF25 and PRF informed
uhpairing'(stjmu1ator off) Qroups, while at_variahce with traditional
Eoncepts of 6onditioning and.conclusioﬁs dfawn from many'previous
- éxperihents, is quite éohsistent with Brewer's (1974) suggestions that
.'residdal responding fpund in ear]ief eiperiments is due to imperfect
éxpectancy'hanipulation,'and that better_experimental designs wiil lead

fo a demonstration that there is no counter expectancy residual
responding. Howevek, the lack of any instructional effect in the
CRF100 groups is inconsistent with these suggestfons. This finding'

will be discussed in section 3.5.
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- 3.3 ATTEMPTS TO ESTABLISH RESPONDING THROUGH INSTRUCTION ALONE

In the previous section it was shown that responding in CRF25

“and PRF conditioned groups could be abolished without extinction trials,
so]ely through eXpectancy ﬁanipu]atibn (unpairing 1nstkﬁctions_and

femOva] of the thekm@1 stimﬁlator). Since expectancy appears to be

- sufficient to acéodntAfor extinction. in these groubs,'it is important
to‘esfablish'whether‘responding_may also be established through expect-
ancy manipUTation alone. Accordingly, two groups with no CS-UCS pairfng '
experience (but with eiperience of the UCS alone), were given instruc-

tions desfgned to induce'a CS-UCS pairing expectancy.

| The two No Acqufsition groups did not differ from one another in
their rate of responding over the four blocks of five test trials,
F (1,16) = 4.11, n.s., and neither group'showed signfffcahtly above
'.chance_fesponding; "the group given instructions designed‘to indch'a
PRF expectancy~performing slightly below chance, énd.the group giYeﬁ
instructiohs designed to induce a CRF expectancy responding non-signifi-
cantly above chance, t (9) = 1.35, n.s. That is, reéponding was not
obtained in the two no acquisifion groups. Responding in these groups
iS'graphed 1n Fig. 7.

It is interesting to note the significant interaction between
expectancy manipulation and relative contribution to overall responding
by warm and cold UCSAsqbgroups of the two no.acquiéition groubs,

F (1,16) = 6.21, p > .025. The group given instructions designedvto
induce a CRF}expectancy had a considerﬁb]y hfgher rate of on target

_ ”résponding in cb]d_UCS subgroups than in warm UCS subgroups, and signifi-
| éantly-more difference in the rate of on target responding between warm
.apd’éo]d UCS subgroups‘than was found in the group given instructions -

designed to induce a: PRF expectancy. This difference cannot be
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TABLE 6. Mean on-target responding in warm and cold
UCS subgroups of no acquisition CRF instructed
and PRF instructed groups over the first and
second ten extinction trials (Arcsin
transformed). Chance level of responding =

.7854 ,
Trials 1-10 . Trials 11-20
CRF . '
Instructed Warm UCS 72425 .628365
Cold UCS 1.11557 1.14908
PRF Warm UCS .56676 .86586
Instructed
Cold UCS . .614175 .874695
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blocks of test trials in the two no acquisition groups.
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'-interpreted as evidence for significant responding in the.to]d'UCS

R subgrbub of the CRF instructed group, for the warm Ucs sﬁbgréup'also _
'sﬁows an above chance rate of consfriction (ref]ecfed in their below

chance rate of on target responding). Instead, it would appear that

this effect is due to the greater number of orienting responses in the

CRF instructed than in the PRF instructed group; presumably due to

the greater disparity between instructions and subsequent experience in

the CRF instructed group. Responding in the warm and cold UCS condit-

fonedisubgroups of the two experimental groups OVef.the first and second

block of .ten extinction trials is shown in Table 6.

The high rate of generalised responding found in the CRF instructed
group is éonsistent with Grings' (1965) hypothesis that 'instruction .
Teads to a response of expectation or anticipation, one part of which
is autonomic discharge', and provides a possible explanation for the
fai]uré to rép1icate some previous studies that have obtained significant
"fespondihg consequent on instruction alone. Such studies have usually
emp]oyed Unidirectional responses such as the GSR (e.g., Hygge, 1976;
Fenz & Dronsejko, 1969; Katz, Webb & Stotland, 1971; McComb, 1969)
in whith'nohspecific résponses such as the OR woufd contribute to

measured responding.

Howevér, not all previous research can be explained solely in
terms of»hon-specific‘responding'or a state of generalised arousaT
consequent on instruction. Bernal and Berger (i976),_f0r example,
demthtrated'vicariqus conditioning of an eyeb]ihk response in subjects
who- watc hed é mbde]Aundergoing éyeb]ink to airpuff claésica] coﬁditiohing
- procedures. The‘response Obtafned in this study was restricted to tﬁe
eyeblink, and Qasﬁhpt>a component of a generalised arousal response.

A]though'modelling brocedures were earlier criticised on the grounds
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that emotional responses to observation of subjects being conditioned
with painful ‘UCS may be paired with the CS (ahd so constitute a condition-
ing paradigm), this study is Tess susceptible to that criticism than

most others owing to its use of non noxious UCS.

Wilson (1968) demonstrated reversal of conditioned differential
responding by instruction that UCS would now fé]loQ CS- rather than CS+.
Again .this experiment cannot be accountéd for in terms of a generalised
arousal effect of ihstruction, since responding to the previous CS+ was

actually greatly reduced.

It appeaké that instructions qre c§pab]e of producing more speci-
fic effécfs than generalised arousal, yet are not sufficient to generate
conditiqnedfljkg vasomotor respbnding. There Are several possible
'exélahéfionsffdffth%s failure. As has been argﬁed above, it cannot be
"vvarQQed thét:fnStructions'sérVévon]y to disinhibit generalised responding
"i_théugh-ii'%s,possib]eZthaf thié was their only effect in the two no
acQuisifién grbﬁpé; Equa1iy, the failure of instructions to generate
respohding ¢annot be attribﬁted'to a general inaccessibility of the vasb-
.mofor_résponse td instfuctional éontro], since CRF25 and PRF condition-
ed Qroqpsvshdwed considerab]e instructional effects on vasomotor re-
spohdjﬁg-in.exfinction.

Ingtead; it may bevthat the vasomotor response js initially relat-
ively inaccessible to direct cognitive control. Kimble and Perlmuter
' (1970) argue that voluntary control of initially involuntary (reflexive)
‘responses is.ohTy acquired with practice. There is some evidence, in
addition to the bresent results, that this is the case for vasomotor
respdnding.-fWilson (1972), for exampie, found that cognitive control
of vasomotor responding was possible only following biofeedback from

' conditionednvasomotpr'respohding; subjects with no conditioning
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experfence:Who were instructed to dilate or constrict were unable to

do so, whi]e subjects.given feedback experience were able to dilate or
constrict according~to instructions’ Nhi]e'subsequent studies have
sometimes demonstrated 1nstruct1ona1 effects on vasomotor responding

' pr1or to conditioning (e g., Keefe, 1978; Surwit,. Pilon & Fenton, 1978),
and'haVe on some other occasions failed to do so (e g., Surwit, Shapiro
& Fe]d 1976), it appears that feedback exper1ence at least facilitates

such 1nstruct1ona1 control (Surw1t & Fenton, 1980)

( The fa11ure of 1nstruct1ons alone to cons1stent1y generate
.cond1t1oned 11ke respond1ng 1s therefore not necessar11y at odds with
expectancy theory ~In add1t1on to prov1d1ng 1nformat1on concern1ng .
"the nature of the CS and UCS and the re]at1onsh1p between them, .condi-
t1on1ng tr1als in c]ass1ca1 cond1t1on1ng experiments may also serve to
fam111ar1se subJects w1th the nature of the response (wh1ch cons1stent-
ly fo]]pws_the CS).n Such a feedback function of conditioning tria]s f
cou]d account'for the. fact that responding was subject to cognitive
'control only after cond1t1on1ng exper1ence ~ However, the results
, obtalned are not cons1stent with hypothesis 2; - that responding will

be generated by 1nstruction alone in the two no acquisition groups.
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3.4 THE EFFECT OF INSTRUCTIONS ALONE ON RESPONDING IN EXTINCTION

A_pumber of groups were given 1nstructiohs designed to increase
6r decreése resistancé to extinction. In addition to the previously .
discussed no acquisition groups (not consideréd ﬁn thiSvsectfon owing
" to their failure to demonstrate significant responding), CRF25, CRF100
'and PRF. acquisition groups were given unbairingbinstructioné designed to
reduce resiétance to extinction (without_femoval of the thermal stimu-
-lator) and CRF25 and CRF100 groups Were_given instructions designed to
bincreasé fe§jstance to extinction by inducing an expectancy of partial
reinforcement at the onset of extinction. To.test whether ihstructions
alone influenced responding, a number of ana]ySeé-were performed. A
single ana1ysis,was inappropriate owing to the'incomp1ete crossing of
conditioning prqcedgre and expectancy manipulation (necessitated by the
fact that the effect of PRF instructions fo]lbWing PRF acquisition

would be uninterpretable).

Anélysis of'vériance'performed'on.responding_over the four
extinction trial b]qcks:iﬁ the three pairs of groups given unpairing
instructions a]bne (without removal of the thermal stimulator), and
the comparable threevhoninformed ngUpS; revea]ed a marginally non-
significant. interaction between conditioﬁfng.pkOCedure and expectancy
manipU]étfon; f_(2,§44)'='2.64, p =,.083vwfth a strong reduction in
reépond%hg foT]owiﬁg unpairing inStdetions fouhd only in CRF25 and PRF
,cqhditioned groubs§'_the CRF100 groups'shdwing non significantly more
‘responding inAextinctibn after being informed that UCS would nd longer
be presented than after no such instrucfioh, f_(],48)-=..44, n.s.

Tﬁis failure tolobtafn’a-réduction_in responding in the CRF100 group
fo]]owing'UhpairinQ instructions is consistent with the previous find-

ing that unpairing instructions coupled with-the removal of the thermal
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stimu]ator-did not.lead to a reduction in responding in extinction in
CRF100 groups (see section 3d2). However, .the neduCtion in responding

. fo]]ow1ng unpairing instructions alone found in CRF25 and PRF condition-
ed groups was significant, F (1,96) = 5.00, p < .05. Th1s shows that
'unpairingjinstructions alone were effective in'reducing responding in
extinction. 'This supports hypothesis 4, that nesponding'in CRF25 and
PRF informed unpairing (stimu]ator on) groups wi]T be significantly
lTower than responding in CRF25 and PRF‘nontnformed'groups. Responding
in the three pairs of noninformed and informed unpairing (stimu]ator on)
groups over the four extinction trial blocks is illustrated in Figures

8, 9 and'10enespective]y.'

Analyses of variance were performed to test the hypothesis that
'greater respond1ng in extinction will be obtained 1n CRF25 and PRF
: 1nformed-unpa]rjng (st1mu1ator on) than in CRF25 and PRF informed unpair-

ing (stimulator'off) groups- In view of the prev1ously obta1ned f1nd1ng

5fb that CRF]OO groups may- be affected d1fferent1y by 1nstruct1on than the

“vﬁf'CRFZS and the PRF groups, the CRF]OO groups were compared 1ndependent1y

'*fﬁ’unpa1r1ng (st1mu1ator on) and 1nformed unpa1

nijfof the CRFZS and PRFjgroup54: No s1gn1f1cant d1fference 1n respond1ng

yivover the four ext1nct10 atria1 b]ocks was obta1ned between CRFIOO

V{j1nformed unpa1r1ng (st1mu1ator on) and CRF]OO 1nformed unpa1r1ng (stimu-

‘H“7f1ator off) groupS. (1 48) = 1 97,»n,5 ;inhthh CRFZS and PRF 1nformed

ngi(st1mu1ator~off) groups,

f‘fga pred1cted trend was found for greater respond1ng fo]]ow1ngéunpa1r1ng

;f;'blnstruct1ons a]one than fo]10w1ng unpa1r1ng 1nstruct10ns coup]ed w1th

'{“7v remova] of the therma] st1mu1ator, but it d1d not reach s1gn1f1cance,

(1 96) 3 59 p 067, Th1s prov1des tentat1ve support for hypothes1s
"3,,that respondtng-1n CRF25.and-PRF 1nformed unpa1r1ng (stimulator on)
_ groups.wiif'be significantly7greater in extinction than in CRF25 and PRF

f infotmed;unpairing'(stinulator off) groups.’
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Mean on-target responding in warm and cold
UCS subgroups of CRF25, CRF100, and PRF informed
unpairing (stimulator off) and noninformed groups

= .7854.
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EXTINCTION TRIALS

Mean proportion of onétarget,réspopding over the four

extinction trial blocks in CRF25 informed unpairing (stimulator on)

“and noninformed groups.
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Figure 9. Mean proportion of on-target responding over the four

extinction trial blocks in PRF informed unpairing (stimulator on)

and noninformed groups.
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the four extinction trial blocks.
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Examjnation of questionnaire dété reveéiedlthaf groups given
unpairing;instructions alone here significantly less 1ikely to report
expectiné,UCS presentétioh in extinction than honinfofmed groups,
x2 = 12.38, p < .001, but were also significantly more 1ikely to report
expecting UCS in extinction than were groups given extinction instruc-
tioﬁs and with the thermal stimulator removedvat the onset of extinction-
x2 = 6.4], p < .02. These results support the contention that
instructions alone were less effective in reducing the expéctancy of
ucs presentatipﬁ than were instructions plus removal of the thermai
stimulator. They are therefore consistent With the contention that
maintainéd'responding'fo]]owing unpairihg instruétions alone, as found

‘in some previous studies, may be due toresidual counter instructional-

expectancy rather than to residual counfer-expectancy responding.

Howéver;'since many studies’that.have reported such responding
have 3150 rejected subjects who reportéd expectihg UCS in extinction
from their analysis, a separate analysis was performed on résponding
in extinction in those subjects from informed unpairing (stimulator on)
- groups who did not report any level of UCS expectancy in extinction.
Theée groups were chosen for this aha]ysis as.they para]iel previous
research which uSéd‘rélatively weak expectancy'manipqlatibn procedures,
~either qs’a,result of leaving UCS presentation apparétus intact, 6r
as a result of alternative means of UCS presentation being available

in extinction (see section 1.3.3).

The‘three subjects in the CRF100 informed unpairing (étimulator
on) grOpp who reported expecting UCS in extinction were not included
in thfs‘ana1ysis, 6wing to the previous finding that CRF100 groups
were different]y §ffected by expectancy manipufation, and to the lack

of directional hypotheses for this group. Mean responding over the
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four extinction trial blocks by subjects with and without maintained
‘expectancy of UCS presentation in extinction in CRF25 and PRF informed

upairing (stimulator on) groups combined is shown in Fig. 11.

Analysis of variance on those reporting and those not reporting:
maintained expectancy of UCS in extinction reveaied no significant
difference in levels of responding in extinction, F (1,16) = 1.33, n.s;
Jndeed, the (non significant) trend was for greater responding by

subjects Who reported no expectancy of UCS in extinction;

This apparent independence of exﬁectancy:and responding is most
1ike1y to reflect the inadequacy of questionnaire assessment of expect-
ancy fo} the purpose of discriminating between those with little
expectation of UCS presentation and those with no. such expectation on
a subject by subject basis, owing in part to the demand characteristics
specific to this group (discussed in section 1.3.3). This is because
" the more.pbwerful expectancy manipulation of removal of the thermal
stimulator succeeded in abolishing responding. It may also be that
verbal expectancy report reflects Pavlovian sécond signalling system-
_-actfvity, while cbnditioned autdnomic résponding may in this caée relate
more to the first signalling system. If this were so it would support
Bridger's (1964) suggestion that instructions may differentially affect

responding under the control of the first and second signalling systems.

| To test the hypothesis that PRF instructions lead to more resistance
to. extihction in CRF conditioned groups, analysis of variance was
performed on the'CRF25 and CRF100 noninformed and instructed PRF groups..
There was no mﬁin effect for expectancy, F (1,32) = .01, n.s., and no
interaction.between conditioning procedure and expectancy manipulation,

F (1,32) = .69, n.s. Despite the failure to demonstrate a signfficant

. interaction, separate pairwise comparisons were performed on these
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TABLE 8. Mean on-target responding in warm and cold UCS
S subgroups of CRF25 and CRF100 instructed PRF
and noninformed groups over the first and second
ten extinction trials (Arcsin transformed).
Chance level of responding = .7854.

Noninformed Instructed PRF
Trials Trials Trials = . Trials
1 -10 11 - 20 1-10 11 - 20
€S .919135 .63523 - .755195 - .80151
(Vo) © D
o~ = .
-
© %§ 1.010855 .93355 1.090725 1.04907
Q N
EQ | 1.00083 .78947 1.00962 .67189
o '§: .
(e
e | 28| 1.08335  1.02105 | 1.116855 .939635
(8] 8:

TABLE 9: Mean on-target responding in warm and cold UCS
subgroups of combined PRF and CRF25 informed
unpairing (stimulator on)<with and without
reported expectancy of UCS in extinction (Arcsin
“transformed). Chance level of responding = .7854.

Trials - Trials
_ 1 -10 11 - 20
‘reported expectancy warm UCS - .65166 - .739085

of UCS in .

extinction cold UCS 1.01802 .88641

No reported expect-  |warm UCS .84178 .82764

ancy of UCS in ' ‘

extinction cold UCS . 928885 .88351
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expectanéy. iIn combined PRF and CRF 25 groups.
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groups.
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groups.
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group§ owing to the difference in Hypotheses between CRF100 and other
grqups, and the previous finding that instructibns had no effect on
responding fn CRF]OO groups. Again, no significént effect for expect;
ancy manipulation was obtained in CRF1Q0 groups, in which-PRF instruc-
tions led to non significant]y-less requnding 0Ver'fhe four éxtinction
' trial blocks than no instruction, F (1, 48) = .24, n.s. There wés a

" non significant trend in the opposite direction in CRF25 instructed

PRF and noninformed groups, F (1,48) = .50, n.s.

The relevant comparison, however, is between these groups late in
vextinct{on, since it was hypothesised that?PRF instructions would lead'
to greatef,resistance to extinction, rather than simply mofe responding‘
vin extinction. Responding was thefefore'compared.in the two groups
‘over the final two trial blocks combined. The trend for greater
responding in the PRF instructed than the noninformed CRF25 group
over these two trial blocks was non significant, F (1,16) = 4.15,
p = .0586. This non significant trend provides tentative support for
hypOthésis 5; that the CRF25 instructed PRF group will show more
respondihg in.extinction than the CRF25 noninfqrmed group. Respondfﬁg.
in the instructed PRF and noninformed CRF25 and CRF100 groubs is shown |
in figﬁres 1éAand 13 respectively. Mean responding in Qarm and cold
ucs éubgroups'of fhe four groups over the first and second ten

extinction trials is shown in Table 8.

Analysis 6f qqestionnaire'data revea]ed'that_CRFZS'and CRF100
PRF instructed groups were significént]y more likely to report expect-
v_ing'UCS throughout extinction than were CRFZSHand-CRF1OO noninformed
groups,,x2_= 3.96, p (one tailed) <'.025; but were also less Tikely .
to report expécting UCS throughout extinction than were the PRF non-
:informedﬁgrbup, XZ =.3.33, p (one tailed) < .05).- These findings

again support the suggestion that instructions alone lead to only
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imperfect expectancy manipulation. .-

It is clear that PRF instructions after CRF25 acquisition were

| unab]evto generate:as mu;h responding as was found in the PRF noh-
informed group. PRF instructions were also less powerful in manipu]at-
fng repoftéd UCS expectancy in extinction than were instructions paired
with experimental manipulations such as removéi'of the thermal étimu-
lator or PRF acquisition trials. However, it is unclear whether thé
failure to significantly enhance responding by PRF instructions is due
to‘the'wéakness of instructions in manipulating expectancy (as is
ihdicated.by the ﬁuestionnaire ana]yéis), or whether expectancy mani-
pu]ation'procedures may lead to a feduct{on, but not an enhancement

of responding (as is indicated by the failure to generate responding
through instruction alone in the two no acquisition groups, the failure
to significéntly enhance resistance to extinction through PRF inétruc-
tions, and the powerful effects of unpa1ring instructions on respond-

ing in extinction in PRF and CRF25 conditioned subjects).

This distinction is of some importance,.for, while the first
explanation requires only expectancy theory concepts, the second éxp]an-
ation depends on both expectancy assumptions and some additional mech-
anism.. Further, if the éecond explanation weré accepted, longer
extinétion following partial reinforcément acqufsition procedures
would have to be éxp]ained in some terms other than the increased
diffiéu]ty of discrimination between acquisition and extinction contin-
gencies. That is, PRF would have to have4$ome other effect than on
expectancy. Such.exp]anation would be difficult given the complete
ahd imhediate extinction following unpairing instructions and removal

of the thermal stimulator that was found in PRF acquisition groups.

Nhi]e it is tempting to propose an explanation for these results
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in terms of differeht'mechanisms for acquisition and for extinction,
it should be pofnted out that, whi}e-acquisition»énd extinction are
_often traditionally seen as different processes, fhey are also some-
timés seen as precisely the same. In acquisitibn, the organism is
'1earning to respond in the presence of a CS+ (and not in the presence
of’other stimuli not paired with‘UCS). In extinction the organism
certainiy learns not to respond in the presence of the old CS+, but
'whi1e he is not giving‘the CR to the CS, he must be giving some alter-
‘native response: 1earning a new response in thé-presence of the old
CS+ rafher than simply "wearing out" the old conditioned response
(Guthrie, 1952). Such a position is also implied by Hu]]'s hierarchy
bf reéponses (1940), and by Zeiler's éoncept of "différentia] reinforce-

ment of other behaviour" (1970, 1971).

Since acquisition ahd extinction may be the same except for the
fact that in the former the experimenter is interested in the response
that is acquired, and in the latter case he is not, it is desirable
‘that both shouid bé explained according to the samevprinciples. Accord-
ingly, in the absence of a theory able to account for abolition of
responding through instruction, but acquisition of behaviour fhrough
some other process ( where the two processes are not incompatible with
one andther), the preferred explanatiqn is thatléhance variables in
- conjunction with the small size of the instructional effect (due to'thé
weakness of instruction alone in manipulating expectancy) account for
the fai]uré to obtain significant enhancement of responding through
PRF instruction.

An alternative explanation is that vasomotor response production
may be to somé extent a learned skill, dependent on response feedback
experience (as discussed in section 3.3). Subjects given 100 trials

of 25% PRF'may respond more than those’given only 25 continuously
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reinforced trials and. instructed thaf UCS will be presented on a
partial reinforcement schedule owing to their greater feedback exper-

jence. '

In summary, the results analysed in this section show that unpair-
ing instructions alone were effective in signifiéént]y reducing respond-.
ing in extinction in CRF25 and PRF. groups, though this reduction was’
not as great as was found following unpairing instructions coupled with
removal of the thermal stimulator. A non sfgnificant‘trend was ob-
tained’for greater'resistance to extinction ih‘CRFZS groups given PRF
instruction than no instruction. No effecté of'any of'thesé éxpect-
ancy manipulations were found on:responding in,eXtinction in CRF]OO
groups. However, effects of expectancy manipulation on reported

expectancy were obtained following all three conditioning procedures.
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3.5  THE EFFECT OF OVERLEARNING TRIALS IN ACQUISITION ON
INSTRUCTIONAL EFFECTS IN EXTINCTION

It.has previous]y been shown that CRF100 conditioned subjects

'do not show the abolition of responding conséquent on instruction and
removal of'the thermal stimulator found in CRF25 and PRF acquisifion
groups (section 3.2), nor do they show thé reduction in responding
" consequent on unpairing instruction alone found in the other two groups
(section 3.4). This radical differénce'in the effect of instructions
on responding in extinction in CRF100 groups, and CRF25 and PRF
groups, lends suppqrt to the hypothesis that much repeated responding
may be Tess accassible to cognitive control, as was suggested in
section'1.3.3. In order to test this hypothesis, responding over the
four extinctioh trial blocks in the four CRF]OOIacquisition groups;
'representfhg a_hierarchy of expectancy manipulation from removal of
the thermél stimuTator to 1nstruction.that UCS will be presented on

a PRF schedu]e,wefe éompared by analysis of variance. No effect due
| to instruction was obtained, F (3,96) = :78,'n.s; That is,'instrucfion
had no significant effect on responding in the four CRFIOO‘Qroups. ‘
A sfgnificant trials effect was obtained for responding in.the fer
groups over the four extinction trial blocks, F (3,96) = 3.06, p < .05.
A Duncangiﬁﬁltiple range test revealed that this was due to the signi-
ficant reduction in responding between the first and secaond extinction
trial blocks (p < .01);.with no significant reduction in responding
obtained between the second and third or third and fourth extinction

trial blocks. There was no significant expectancy manipulation by

trials interaction, F (9,96) = .42, n.s.

Each of the four groups (informed unpairing (stimulator off);
informed unpairing (stimulator on); noninformed; and instructed PRF)

showed significantly above chance responding'over the four extinction
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Mean on-target responding in warm-and cold

UCS subgroups of the four CRF100 groups
- over the first and second ten extinction
trials (Arcsin transformed). Chance level
of responding = .7854, ’
Trials ‘ Trials
1 -10 11 - 20
JE
op 20 Marm .92508 . .96261
seESs | © .969845 ~.855745
< ' :
85 22 Warm 1.07785 1.047195
s 5T E » !
S« s | cold 1.01406 .997995
o ‘o— | warm A :
S g ucs .91909 1.014105
lé:l_ |»¢E . v )
© 5£ Cﬁég | 1.22034 1.111278
)
b warm
g = ucs 1.00962 .67189
—_— 3l X
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{ *-——-+» CRF 100 (instructed PRF)
114
101
09 .
0.8_
0-7-
~ 06-
7%
/)

E1-5 - E6-10 E11-15 E16-20
EXTINCTION TRIALS

Figure 14. Mean proportion of on-target responding over the four

extinction trial blocks in the four CRF100 groups.



134.

trial blocks, t (9) = 3.44, p (one tailed) < .015°t (9) = 4.24, p (one
fai]ed) < .001; f (9) = 2.75, p (one tailed) < .02; and t (9) = 2.88,
p.(one'tailed),< .01 respectively. This shows that significant re-
sponding in extinction was'obtainédifn each of  the CRF100 groups. The
four-groups combined showed above éhahce resbonding on-each'of the

four extiﬁétion trial blocks, t (39) = 5.34, p (one tailed) < .001;

t (39) = 3.21, p (one tailed) < .001; t (39) =2.06, p (one tailed)

< .02; and t (39) = 2.54, p (one tailed) < .01. This shows that the
lack of a Eria]s effect over the last three blocks of extinction trials
is not due to extinction having occurred aftek'the first reduction in
reSponding'fqund between the first two trial blocks. These results
suggest fhat after an initial reduction in responding found in all

! four'groupg,'no further extinction took p]ace; Although the instructed
PRF group appears to extinguish byﬁthe fourth trial block, it should
be'noted'that there.is no difference.between groups in level of respond-
ing, no groups by trials interaction, and significant responding is |
obtained'in.the four groups combined for the final extinction trial
block. 'It'is therefore appropriate to conclude that the lower_respond- |
ing obtained in the instructed PRF group at the end of the exti;ction
trials is dye to.chance variab]eé. This is esbecia]]y so given the -
fact that.this group wdu]d be.expecfed to show the'greatest; rather

than the least, resistance to extinction. '

Intergsting]x;,there:was no significant dffference in the relat-
ive cqntribution of warm and cold ucs subgroups to overall on-target
responding by the four groups, F (1,96) = 1.37; n.s., no significant
expectancy_manipulation by UCS temperature interaction, F (3,96) = ].31; :
n.s., and no significant UCS temperaturé by trials interaction,
F (3,96), .36, n.s. |

The féct that there was no effect of eXpectancy manipulation,
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and nb’expectancy manipulation by trials interaction, suggests that

“the initial reduction in responding obtained over the first trial

block is not due to a reduction in expectancy of .UCS presentation,

for otherwise there should have been:a greater-or'more rapid reduction

in responding in groupsbgiven information concerning extinction contin-
gencfes.than in groups given no information or;PRF instruction. No

such trend was obtained (see fig. 14); Instead it seemé that the .
initial reduction in responding.in extinction is,due to variables custom-
arily invoked to explain conditioning effects, such as time since last |
reinforcenent or to the number of unreinforced trials (independent

‘of the effect that these would have on expectancy).

This rather Hullian conclusion is 6f-eourse quite diffenent from
- that arrived af'to explain extinction'in CRF25 and PRF acquisition
groups.' Whereas responding in the latter groups is generally consist-
ent with expectancy theory‘predictions, expectancy appears to be
“irrelevant fo responding in CRF100 conditioned groups. Thet it was
the fai]dre’of expectancy to influence responding in the CRF100 groups,
rather than a failure to manipulate expectancy, is demonstrated by the
significant differences in UCS expec%ancy reports between groups.
CRF]OO groups given informed unpairing 1nstruct1ons and with the
therma] st1mu1ator removed were s1gn1f1cant1y 1ess ]1ke1y to report
'expect1nj ucs presentat1on in ext1nct1on than were non1nf0rmed subjects,
2 = 25, L (one ta11ed) .001. SubJects g1ven unpairing instructions

~alone were also 1ess 11kely to report UCS expectat1on than were non-

1nformed subjects, x2 = 2.78, p (one tailed) < .05,

These results are consistent with the Hartmann and Grant (1962)
~study which also found no suggestion of any reduction in responding
conseddent'on unpairing instructions in subjects conditioned with

60 reinforced trials. While, as we argued in.section 1.3.3, the
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Hartmann and Grant study is no more fhan suggeﬁtive of an overlearning
'effect-on'instructionél control in extinction, owing to its weak

' expecta%cy!manipu1ation and artifact controls, the present study pro-
vides stronger evidence that responding in subjects given 100 acqui-'
sition trials (of whiéh many may be overlearnihg trial;) is not affect-
ed by expectancy manipulation procedures. This finding, in conjuncfion
with the finding that CRF25 and PRF acquisitibn gkoups show consider-
able effects of expectancy manipulation procedures, suggests that.
control of conditioned responding passes from cognitive céntrol to

some other centre with repeated conditioning experience.

: A1though a number of theorists have mentioned the possibi}ity of -
sﬁch'a change in cognitive control of responding with repetition
(section 1.3.3), there has been SUrprisingly 1itt1e interest in this
important issue, and no attempt to integrate it into a major learning
theory. .It would be ironic if the learning thedry assumptions of
automatic, mechanistic responding were to apply best to over]earned,
much practised responding,when most research on which impoftant theore-
tical pkinciplés are based does not employ these procedures. As has
been afguedvearifer, effects su;h as the'partia1 reinforcement extinc- }
tion effect appear to be due to factors reTéfédAto expectancy factors
‘that dovhot appear to influence overlearned respdnding. According]y,
theoretical analysis of overlearned classically conditioned responding
 must be based on research using an appropriately -large number of
triais. It would appear at this stage that all. we cén éonc]ude is
that sUcH respondiﬁg follows different laws to less hfghly practised
behaviour, in that it is quite resistant'to ihstructiona] control and

other means of expectancy manipulation.

It may be that the overlearning effect obtained in this research »

of increasing resistance to instructional control following overlearning
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tria1s_i$ épecific to the procedure used. If is fnteresting to note.
‘that oyér]earning trials may,ibeybnd a certain point, lead to decreased -
-resiéfdnce to extinction (at least in noninforméd subjects). This
effect appears to apply particularly to operant procedures invo]ving
large reinforcements (e.g., Clifford, 1968; Birch, 1961; Tombaugh, 1967;
‘Traupman & Porter, 1968), and may only appear after a very great '
nUmber'of reinforced trialsf sometimeéias many as 720 oVer1earning
'trié1§ are required before a reduction in resiétaﬁce to extinction is
obtained (Schramm &AKimmel, 1970). However, a reduction in resistance
to éxtinction.following overlearning tfials hés also been obtained

in autonomic conditioning studies (e.g., Silver & Kimmel, 1969;

Lanning & Yaremko, 1971).

This effect has been interpreted ih terms of production of learned
inhibition resulting from overlearning tria]s_transferring to extinc-
tion to accelerate the rate of response dimihution (Schramm & Kimmel,
1970). This ihterpretationvis supported by Lanning and Yarémko (1971),
who showed that a pre-extinction fest period of five minutes, and/or
spaced atQuisition trials with an ITI up to 70 seconds (as wére used
in the present study), led to increasing resistance to extinction .
with ihcreased numbers of acquisitioﬁ trials. This suggésts that
inhibition may ﬁiﬁsipate in the intertrial intervals and rest periods.
There is an extensive litérature showing the §uperiority of distributed

over massed trials (Kimble, 1961).

Thé possibility therefore exists that very great numbers of rein-
forced-trfa]s with a short ITI and with extinction following immediate-
‘]y aftef acquisithh trials may lead to reduced resistance to extinc;
tion. However, it is not known whether such procedures will lead to

reducedvresistancé to instructional control of responding, or to
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" the increased resistance to instructional control of responding

obtained in the pvresent study.

Note: significant responding was found in the stimulator removed group
even after rejection of subjects who reported thinking about UCS in
extinction, t(6) =262 p<-02.
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3.6 QUESTIONNAIRE DATA

Ih add1t1on to the questionnaire results reported in other

- sections, answers to all questions were tabulated as follows:

@1: What were you thinking about during the:experiment?

Most subjects (84) reported that they thought only about things
outside the experiment; study, daily affairs, or simply daydreaming.
13 subjects reported that they frequently thought'about the temperature
'changé and whether it was about to come, and 11 wondered about the
purpose'of'the experiment. 7 subjects reported timing'the CS-UCS
and intertrial intervals, and six reported that they thought about
whether and in what way they might be respondihg. 3 subjects reported
that'they thought about breathing regularly, two each thought about
re]evancé for sthdy and avoided thinking about the experiment.

1 subject feported thinking about staying awake.

While subjects are frequently depitted as actively prob]em solv-
ing during an experiment (Orne, 1962; Brewer, ]974), in this case it
would appéar that 1itt1e‘time was spent thinking about issues relevant

to the éxperiméntal situation.

i

Q2: Whepvasked directly whether they thought about the UCS in the
interval Letween tone and UCS presentation on vauisition trials, 62
replied fhat they ﬁsual]y or always did, 31 that they sometimes did,
and 35 that they never did. Two subjects, one in the warm and one in
the co]d»UCS sébgrbups, repdrted being startled by the tone in |

extinction.

@3: v’wheh.asked whether they thought about UCS after the tone in

extinction, 46 said that they usually or always did, 25 that they -
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sometimes did, 56 that they never did, and 3 were unsure. This
" increase in the number of subjects reporting that-they did not think
, abdug UtS»in extinction as éompared with acquiéjtion is signififant'
at the .01 level (x2 1df = 9.224), but cannot be attributed to changes
jh fhé,informed subgrodﬁs alone. Groups with fhé thermal étimulator
'remqvéd shqwed_an.incfease from 10 to 18 in subjects reporting not
thinking about UCS before the tone in extinction as cohpared with
acquisitibn. Groups given instruétions'that UCS would no longer be
presented, but without the stimulator remoVed; showed an increase from
acquisition to extinction in subjects réporting not thinking about UCS
after the tone of from 7 to 17. The proportion of these informed twq
groups combined reporting thinking about UCS aftér the tone in extinc-
tion is greater than in the remaining groups (x2 = 6.95, df=1, p < .01), .
‘whereas ip}acquisjtfqn there wés no such difference (x2 = 1.705, df=1,
P> .20); This suggésts that one effeét of instruction is to reduce
fhe tendency for the CS to evoke UCS related cognitions. That this is
a direct effect of‘ihstructiqn,rather than a corollary of abolished
résponding is indicaﬁed by the fact that the CRF]OO {nstrUCted groupsi
include a larger proportibn of subjects reporting not thiﬁking about -
UCS in extinction than other instructed groups (14 out of 20 as_combarQ
ed with 21 out of 40), despité the fa;t that these groups show a high
level of maintained responding, Table 11 shows the numbers_of subjééts
who reported thinking about UCS in the CS-UCS-intervé] in the above

groups.

Q4:  Subjects were asked to report their expectancy of UCS in extinc-
tion. Ih addition to the powerful instructional effects on reported
expectancy reported in previous sections, it is interésting to note

that 4 subjects reported expecting a non thermal. UCS in extinction
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(usually shock) despite the fact that no e]ec£hodes were attached.
This ubiquitous tendency for subjects to expect painfu] stimu]ation
in psychological experiments has been.commented_on before (Section
©1.3.3.): this Eesu]t under]ines the need for a response measuré not

sensitive to such expectations.

Most subjects reported either a décreasing expectancy of UCS in
extinction (N=44),'or an unchanged expectancy over extinction trials
(N=82, but these were mostly those with an initially low or zero expect-
ancy oflUCS). It is interesting to note that of the four subjects -
reporting an increasing expectancy of reinforcement over extinction
trials, two were from partially reinforced groups and a third was from
a grOup:given instructions that UCS would now be presented on a PRF

SC hedu]('e.No subject in groups with the stimulator removed reported any expectation

} of UCS:in extinction. o '

Q5: vhén asked whether they noticed feeling warm (cold) in the
intefva] between thé tone and UCS preséntation, a minority of subjects
report%d noticing feeling warm or ﬁo]d following the tone in extinction.
" As Table 12 shows, there waé a non significant trend (x2 = 3.6, 3df,

p.> .20) for the CRF groups to show a higher proportioh of subjects
rebort%ng such sensations, followed by PRF and no acquisition groups

in that order. 4 subjects were unsure whether'they felt warm/cold;
these Qere excluded from the table and x2 analysis.

|

. Q6: Almost all subjects réported befng comfortable and neither too
:warm nor too cold in the experimental room (N=119), 5 subjects reported
feeling too warm and 4 reported feeling too cold; 2 reported being
uncomfoftab1e fo} 6ther (unspecified) reasons. These results indicate
that the room temperature selected was comforfab]y neutral for Hobart |

at the time of year that subjects were run.
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~ @7: The majority of subjects conditioned wifh a warm UCS (53).des4
cribed:the thermal stimulus as pleasant, 9 descfjbed it as neutra1'and
_'pon]y 3 as unpleasant. In contrast only 6 subjects conditioned with
a cold UCS déscribed it as pTeasantﬁ' 25'described it as neutral and

34 as unpleasant.

@8: A majority of subjects reported not attempting'to inf]ﬁence
reﬁpondihg (117). Included in this total arevlo_éubjects who reported
tryjngito breatharegu]ar]y (as instructed), 1 who reported that he '
tried.to keep still throughout the experiment (as instructed), and 4
who repbrted fhat they tried to relax throughoUt the experiment. 3 sub-
jects reported that they avoided thinking about the expefiment,

.. 2 reported ‘that they 'tried to respond’ and 5 tHat they tried not to |
respond}(but were unable to describe_ahy strétegy for doing so).

2 subjects reporfed'that they concentrated on theithefma] stimu]ator,' ,
and 1'subject reported that she 'tried to transfer her respohse to her
left ear}obe' (but:gave no strategy for doing so); Owing to the very
small number of subjects reporting any attempt to manipulate respond-
ing andithé fact fhat these subjeéts were sprgad evenly across grdups
it was nof possible to determine the effectiveness or otherwise of -

these attempts at manipulating reSponding.

- Questionnaire responses are tabulated in appendix E.
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TABLE 11: Number of subjects reporting thinking about
UCS and not thinking about UCS in the CS-UCS
interval following each of the five expectancy
manipulation procedures in extinction.
informed informed instruct- instruct-
unpairing unpairing non- ed PRF ed CRF
(stimulator (stimulator informed
off) on)
Thought '
about UCS 12 13 20 23 6
Did not
think 18 17 10 7 4
about UCS
TABLE 12: Number of subjects reporting feeling warm (colid)
in the CS-UCS interval in extinction following
each of the four acquisition procedures.
CRF25 CRF100 PRF Acquisition
~felt warm
(cold) 16 18 10 6
did not feel _
warm (cold) 21 21 20 14
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3.7 SUMMARY OF RESULTS

An interaction between expectancy manipulation and conditioning
procedure was obtained, with CRF100 groups being entirely unaffected
by expectancy manipulations, and PRF and CRF25-gr0ups showing consid-
erable expectancy manipu!ation effects on responding in extinction. In
these latter groups, exbectancy manipulation was found to be sufficient
to abolish conditioned responding completely without extinction trials.
However, it was not possible to generate conditioned-like responding
through instruction alone in the two no acquisition groups, nor was
it possible to significantly enhance respondihgvin CRF acquisition
groups by instruction that PRF procedures wquld‘ensue’at the onset of
extinction. This latter gffect may be due to an apparent weakness of
instructions in manipulating expectancy, since fewer subjects in PRF
instructed groups reported expecting UCS presentation throughout
" extinction than in PRF conditioned uninstructed groups. Further,
although instruction alone led to a significant reduction in responding
in extinction, this reduction was not as great as that obtained by

instruction paired with removal of the thermal stimulator.

Expectancy manipulation procedures led to consistent effects on
reported expectancies in all acquisition groups, including the CRF100
groups whose vasomotor responding was not affected by expectancy mani-
pulations. This finding supports the interpretation that responding
may sometimes be independentof cognitive expectancy. In the case of
the CRF100 groups, it appears that over]earning‘trials had the effect
of making the response automatic and not subject to cognitive control.
In the case of the no acquisition grbups, it wod]d appear that cognitive
expectation of UCS presentation following CS was insufficient to

generate conditioned-1ike responding. Consequences of these findings
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for learning theories, and for their application in the. behaviour

therapies, are discussed in the following sections.

Referring to the hypotheses outlined in section 2.1, four were
supported, two were tentatively supported (but ﬁargina11y non signifi-
cant), and one was rejected. (No directional hypotheses were made

for CRF100 groups.)

Hypothesis.1 was supported. It was found that responding in CRF25
and PRF conditioned groups given unpairing instructions and with the
thermal stimulator removed was abolished from the first extinction

tria].v

Hypothesis 2 was rejected. Responding was not”genekated by instruction

alone in either of the two no acquisition groups.

Hypothésis 3 was tentatively supported. Although responding in
extinction was greater in CRF25 and PRF informed unpairing (stimulator
on) than in CRF25 and PRF informed unpairing'(stimu]ator off) groups,

this difference failed to reach significance.

Hypothesﬁs 4 was supported. Significantly less responding was
obtained in CRF25 and PRF informed unpairing (Stimulator on) groups

than in CRF25 and PRF noninformed groups.

Hypothesis 5 was tentatively supported. A]thoughvthere was a trend
for greater resistance to extinction following PRF instructions than

in noninformed CRF25 groups, this trend was non significant.

Hypothesis 6 was supported. Fewest subjects reported expecting UCS
in extinction in informed unpairing (stimu]ator off) groups; next
fewest in informed unpairing (stimulator on) groups; and most in

noninformed groups.
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Hypothesis 7 was supported. More subjects in PRF instructed groups
reported expecting UCS throughout extinction fhén in noninformed
groups, and more subjects in PRF than in CRF conditioned groups

reported expecting UCS throughout extinction.
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GENERAL  DISCUSSION

4.1 IMPLICATIONS OF THE RESEARCH FOR LEARNING THEORIES

The most fundamental conclusion to be reached from the results
of the present research is that cognitive concepts such as expectancy
are necessary, but are not sufficient to account for all of the
results obtained. Consideration of expectancy is necessary to account
for the major effects of expectancy manipulation on responding in
CRF25 and PRF acquisition groups. As has been argued previously, the
complete abolition of responding obtained in these groups consequent
on unpairing instruction and removal of the tﬁefma] stimulator at the
onset of extinction can on]y'be accounted foﬁ jh terms of information
presented to the subject. It cannot be exp]ainéd in terms of a
failure to genéra]ise responding to the changed stimulus complex
resulting from removal of the thermal stimulator. On the other hand,
cognitive explanations cannot account for the'failure of similar expect-
ancy manipulation procedures to modify responding in extinction follow-
ing CRF100 acquisition procedures, or to generate responding in the
no acquisition groups. Accordingly, neither expectancy theory nor
conditioning theory alone is able to deal with é]l of the results,
Proponents of each, however, might attempt to accommodate the various

results as follows.

If'cou1d_be argued, as is implied above, that expectancy theory
is in general supported by the results of this’research. The failure
of instruction alone to generate significant'responding is open to a
number of fnterpretations (argued in section 3.3), and only in the

case of'heavily overlearned responding (which could be argued to be a
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somewhat rare and artificial case) is there any other problem for
expectancy theory. Bolles (1972), for examplé, singles out much
practised responding as a possible exception to the expectancy based
theory fhat he proposes. However, it is not cléar that the resistance
to instructional control following CRF100 acquisition obtained in the
present study is either rare or artificial. While it is true that
only a few experimental situations have yieldéd'results contrary to
expectancy theory, it may be that these situations are of considerable

importance.

Sé]igman (1970), for example, charges that the intentionally
neutral stimuli used in conditioning experimehfs may yield results
that are not typical of learning in more naturél settings. Breland
and Breland (1961), for example, have shown that certain stimulus-
stimulus and stimulus-response links, which presumably have édaptive

significance, are very much more readily learned than others.

Interestingly, the use of a fear relevant stimulus as a CS in
GSR-Shock conditioning appears-to lead to impoktant effects on fhe
conditionability of a responée and its susceptibility to instructional
control. Ohman, Eriksson, and Olofsson (1975) found that skin conduct-
ance reéponses could be conditioned in a single trial by pairing a
fear fe]evant CS with shoék in a differential conditioning paradigm
(CS+ aﬁd CS- were slides of snakes and spiders), while responses to
neutral stimuli could not be so readily condifioned. Responses to'
fear relevant stimuli are also more persistent in extinction (Ohman,
Fredrikson,nHugdahl'& Rimmo, 1976), and appear'to be less susceptible
to instructional control (Hugdahl & Ohman, 1977). These results may
 be predicted from Breland and Breland's position, in that fear relevant

stimuli might be expected to condition relatively easily to a fear
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relevant UCS such as shock.

It may be that a major proportion of the ]eérned associations
made in kea] 1ife are of this "prepared" naturé,,and it may also be
that responses of clinical importance, such as phobias, result from
such "prepared" associations (Seligman, 1971). It could even be
argued that the results obtained by overlearning in this study may be
obtainable in much fewer trials if stimuli links for which the subject
is biologically prepared are conditioned: perhaps only a single
conditioning trial could be adequate to producé responding similar to
that obtained after many trials using neutral sfimu]i (Ohman, Erkisson
& Olofsson, 1975). Accordingly, while expectancy theory may account
for a great proportion of the experimental literature, it is possible
that it ddes not account for a great part of the everyday behaviour
that learning theories set out to explain. It may be that the rare
and artfficia] case will turn out to be the experimental pairing of

neutral stimuli of no adaptive significance.

Proponents of conditioning theory could argue that conditioning
was simpiy not obtained in groups other. than the CRF100 groups, and
that the effects obtained in othér groups havg no relevance to condition-
ing principles. This sort of argument is reflected in the conclusion
by Hugdahl and Ohman (1980) that skin conductance responses to neutral
stimuli may be expectancy rather than conditjoning based, owing to the
lack of an ISI effect on responding in extincfion. However, to
accept this argument is to accept a considerable limitation in the
range of app]icabi]ity of conditioning theories. If it is the case
that conditioning theories apply only to high]y practised responding,
to reépqnding established with a traumatic UCS, or to responding

conditioned to a fear relevant CS, then it must be accepted that the

great majority of the experimental literature has no relevance to
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conditioning theory, for there are few studies that satisfy the above
requirements. Further, since very few of the studies used by Hull

and subsequent conditioning theorists on which'to'base their hypo-
theses have used such procedures, it would have‘fA%%ccepted that
considefab]e revision of these conditioning theories would be required.

In fact, very little is known about these specialised situations.

These issues, which are of great importance to our understanding
of behaviour cannot be resolved on the present evidence. While it is
clear that neither of these two competing approaches provides a com-
plete explanation for the results of this the§1s; it has yet to be
shown whether either of these approaches provides.a sound basis for

development as a general learning theory.

The expectancy based conditioning theories of Gray (1975), Bindra
(1974)'§nd Smith (1974), despite their use of'the term 'expectancy’',
are unable to deal convincingly with instructioné] effects on respond-
inglobtained in CRF25 and PRF conditioned groups. In each case,
expectancy is seen as a relatively simple intervening variable, having
direct -consequences for behaviour and learned as a result of experience
with the environment. ﬁs was-argued earlier, hqwever, expectancy mani-
pulation procedures had their effects through their meaning to the
| subject, :rather than simply through genera]isétion effects or condition-
ing effects1 While some theorists (e.qg., Smith, 1974) may be able to
find ways of reconciling these effects with their theories, this would
be due to their lack of specificity rather than to any explanatory
power they'may posgess. Since neither expeEtahcy nor conditioning
based theories alone appear to be unequivoca]l& supported by the results
of the present research, it may be ;sked whéther two factor or two

process theories can deal with the results. A number of two factor
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theories are clearly not consistent with the résults obtained.

béwson and Furedy's (1976) necessary-gate hypothesis cannot cope
easily with the immediate extinction consequent on instruction obtain-
ed in CRF25 and PRFacquisition groups (since awareness of extinction
contingencies is held to be insufficient for extinction of responding).
However, this approach does predict the failure to demonstrate product-
jon of respondjng through instruction alone in the two no acquisition
groups, and the failure to show immediate extinction in the CRF100
groups (again since awareness of contingencies is held to be insuffi-
cient for conditioning or extinction alone). Evidence for the gate
- but - not - analogue part of their hypothesis is less clear. Although
there was little ré]ationship between reported éxpectancy and respond-
ing in‘extinction within groups, as predicted by this hypothesis,
there was evidence for graded effects of UCS expectancy on responding
between groups; for example, between those informed of extinction and
with the thermal stimulator removed, and thoée informed and without
the. thermal stimulator removed. While it could be argued that aware-
ness of extinction contingencies had simply not reached the "gate"
threshold in some subjects, this is not supportéd by the failure to
find a difference in responding in extinction Between those with and
thosé without maintained eépectation of UCS'preséhtation, or the lack
of a significant subjects effect in the informed unbairing groups.
In total, this approach is consistent with oniy some of the results
obtained, and contributes 1ittle to our understanding of the obtained
interaction between conditioning procedure and the effect of expectancy

manipulation on responding.

Similarly, Mowrer's two factor theory, which proposes a union
of operant and classical conditioning procedures, is not able to deal

with the. effects of expectancy manipulation on PRF and CRF25 groups,
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nor does it predict the obtained interaction betwéen acquisition pro-

cedure and expectarncy manipulation.

Mandel and Bridger's (1973) distinction between learning with and
without perception of contingency relationships is also unable to
deal with the complete abolition of responding fb1lowing the strong
manipulation of expectancy in CRF25 and PRF infokmed unpairing (stimu-
lator off) groups. Their model clearly predicts. some residual counter
expectancy responding. Furthermore, in common with almost all theories
theirs.is'unable to explain the differential effects of expectancy
manipulation on CRF100 and other groups. Although subjects informed
of contingencies and contingency changes behaved .differently from
those not instructed in PRF and CRF25 groups, this was not the case
for CRF100 groups. Even the demonstration of instructional effects on
responding in extinction need not support Mandel -and Bridger's assert-
jon that different behavioural laws apply to subjecfs informed of
contingencfes and those not so informed. Instead, it may be argued
that the behavioural laws describing acquisition and initial perform-
ance of responding need to include concepts relating to expectancy,
or awarenéss of contingencies, while laws describing highly practised
responding (and possibly other. forms of responding that may be resist-

ant to instructional control) need not.

" Support for Mandel and Bridger's distinction between responding
in subjects informed of contingencies and those nbt informed must come
from a démonstration that different behavioural laws are required to
accountbfor responding in these two groups. The present study provides
1itt1e'su§h support. ‘Responding in CRF25 and PRF conditioned. groups
appeafed to conform reasonably closely with expectancy theory pre-
dictions. Although responding in CRF100 groups was not consistent

with expéctancy theory predictions, this suggests a difference in
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process between CRF100 and other conditioning procedures rather than a
difference between informed and noninformed subjebts. However, the ap-
parently greater sensitivity of reported expecténéy over vasomotor
respondingAto instructional effects is consistent with their argument
for a difference in the relative efficacy of the first and second signal-
ling systems in modifying responding. It may be that verbal reporting

of expectancy was more easily modified by instructions than was condit-
ioned responding. In the former case, both verbal report and instructions
relate to the second signalling system, while in the latter case a

second signalling system stimulus (instruction) is used to modify a

conditioned response established under the second signalling system.

Razran's (1955) distinction between relational Tearning and
conditioning proper provides an interesting basis for the possible ex-
planation of results. This theory does not predﬁct the obtained
distinction between highly practicised and 1ess practised responding,
and does not argue for complete instructional cdntrol of responding
established through relational learning (section 1.2.1). However, his
suggest1on that two learning processes may operate, with one being
active and cognitively based, the other passive and contiguity based,
and with the former dominant over the latter, does provide the basis

for a possible explanation of the results obtained.

As Razran argues, re]atidna] learning is a mbre powérfu] means
bf problem solving, and wou]d'be used early in conditioning when appro-
priate responses to the conditioning situation are still beihg develop-
ed. As discussed in section 1.3.3.(e), there-is evidence that cognitive
activity.]atek in conditioning 'drops out', and responding is dealt
with on é Tess cognitive, more automatic basiS‘(which would have the
~effect of freeing higher cognitive activity for other purposes).

This more primitive mechanism would be argued by Razran to be less
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capable of dealing with symbolic reasoning (as is presumably required
for responding to complex instructions), and therefore less likely
to be influenced by the expectancy manipulation procedures employed

in this research.

0n1y'two difficulties remain. The first is that extinction was
complete in CRF25 and PRF groups informed that UCS would no Tonger be
presented and with the thermal stimulator removed at the onset of
extinction. Relational learning is an evolutionary higher form of
learning than simple conditioning, and is argued to be dominant. However,
Razran_does argue that the two processes work together, and that per-
ception of contingency relationships alone is insufficient to account
for acquisition or extinction of responding. While this is consistent
with the failure of the two no acquisition groups to show significant
| responding following contingency instructions, it is inconsistent
with the obtained abo]itiqn of responding consequent on instruction

in PRF ‘and CRF25 groups.

Further, since responding is so readily abolished by instruction
in these groups, it is difficult to accounf for the lack of instruct-
ional effects on responding in CRF100 groups. it cannot be easily
argued that this fajlure to manipulate responding by instruction is due
to the‘dropping out of cognitive processes alone,'since it would then
“be exbected.that cognitive processes would be reinstatéd by iﬁstruction
at the'thEt of extinction. Instead it must be argued that responding
- in CRF100 groups became, for some reason, leés:acces§ible to cognitive
control. There is no suggestion in Razran's theory of a process by
which a more primitive form of behaviour control may become dominant
over a higher form, except where external conditions are such that

use of the higher form of learning is precluded. There is no reason
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in this research to expect that external conditions were in any way
inconsistent with -the operation of Razran's postulated higher forms

of Tearning. Although informational input may have been degraded

owing to a decreasing attention paid to expefimenta] stimuli over
conditioning trials, allowing for the possibility that Tower forms of
Tearning or performance direction may have been operating, the stimulus
changes at the onset of extinction should have been sufficient to
redirectAattention and reinstate the operation of the supposedly

dominant higher forms of learning.

Accordingly, although the suggestion of two conditioning processes
may be appropriate, the manner in which Razran's two processes operate
is inconsistent with the obtained results. Although models specific-
ally proposed to account for expecfancy effects“fn conditioning
are unable to account for the present results, the majority of results
are consistent with a model proposed by Shiffrin and Schneider (1977),
who propose a distinction between automatic and controlled pfocesses
to account for a series of experiments involving information process-

ing and reaction times.

Controlled processes involve a temporary:seQuence of memory nodes
in a short term store under the constant control of the subject.
Owing to channel capacity 15m1ts, only one such sequence at a time can
ordinarily be dealt with, and so this process islused in novel and
variable situations only, where its flexibility and ease of generation
and abolition are an advantage. Automatic processes are very much
less demanding of channel capacity, and are set up to deal with
repetitivé environmental events. They have their basis in a long term
memory store established as a result of repetitive controlled process-
ing, and require an appreciable amount of training to develop.

Automatic - processes need not be available to consciousness, they do not
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require the subject's attention, and they may as a result be very
difficult to suppress or alter. Both automatic and controlled pro-
cesses may include detection of and discrimination between stimuli,

and initiation of a response.

If fhis model were applied to classical coﬁditioning, it would
predict'that early in training controlled processes would be employed.
Responding would therefore require the subject's attention to exper-
mental stimuli, and would be under the subjecf’s cognitive control.
This pfediction is consistent with the finding that responding in CRF25
and PRF conditioned groups could be modified by instruction at the
onset of extinction. However, with continued repetition of experimental
trials the model predicts that responding will come under the control
of automatic processes, and not be available to cognitive control by
the subject. This prediction is consistent with the finding that
CRF100 groups showed no expectancy manipulation effects on responding

in extinction.

This model makes no specific predictions concerning the number
of trials kequired to establish automatic proéesses. It may be, as
was argued earlier, that this depends on a number of parameters includ-
ing the nature of the CS and UCS (which, in the Shiffrin & Schneider
model, would be important in directing attention to the stimuli, which
in turndetermines whether they are representéd in short term store,
and therefore whether they may pass into long term store to establish
an automatic process). In addition, this model does not specifically
predict the failure of the two no acquisition groups to generate
significaht responding consequent on instrucffoanlone. As was argued
in section 3.3.3, this may be attributed to the nécessity for subjects
to achife control over vasomotor responding. Such an explanation

is again consistent with the skill learning 1iterature, which suggests
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that initial learning may involve isolation of, and development of

control over, the required response (e.g., Kimb]e & Perlmuter, 1970).

As has been argued earlier, the adoption of a two process model
based on a distinction between re]atfvely unpractised and much
practised behaviour has considerable consequencés for learning theories.
If two processes such as the two discussed above are operating in
classical conditioning, then there is no reasbn to expect any familiar
relationship between the behavioural laws that-apply to responding
under fhe control of one process, and the laws that apply tb respond-
ing under the control of the other process. As hés been suggested
before, it may be that expectancy theory accduntsfor'contro]]ed
processes', and that a theory along more Hullian lines would be most
appropriate to account for ‘'automatic processes’. HoWever, it would
be unreasonable to expect present conditioningrtheories to account
well for automatic: processes. This is because'they are based on
research that makes no distinction between controlled and automatic
processes. Too little is known at this stage about the distinction
bétween,the two processes to argue confidently that certain procedures
will necessarily lead to one or the other process. However, it may be
that a great many of the standard procedures breyious]y used to investi-
gate laws of learning relate more to controlled. than automatic pro-
cesses. This is because relatively few studies have investigated
highly practised responding, and evidence has been found for instruction-
al effects on responding following thé majority of conditioning
procedures (Brewer, 1974). Any understanding of ;utomatic processes
must therefore come from a specific investigation of automatic respond-
ing rather than frbm an examination of the existing conditioning

Titerature.
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4.2 CONSEQUENCES OF THE PRESENT RESEARCH FOR BEHAVIQUR THERAPY

The results of the present research have considerable relevance
for the behaviour therapies. This relevance is directly tied to the
finding in the present study that expectancy of reinforcement is a
- major factor in extinction of classically conditioned responding. It
can therefore no longer be assumed that maintained responding in
extinction will be obtained simply as a consequence of classical condit-
ioning procedures, or that procedures which lead to greater:resistance
to extinction in some experimental settings will necessarily lead to
longer ethnCtion in clinical use. While these assumptions would
have been reasonable ones if behaviour followed the automatic and non
cognitive laws of Hull or Skinner, consideration of expectancy as a
determinant of responding leads to importantly different predictions.
If, for example, the effectiveness of partial reinforcement or avoid-
ance.conditioning procedures are due to the difficulty of discriminat-
ing extinction contingencies, then it would not be predicted that they
would be appropriate in those clinical settings where subjects can
readily discriminate extinction contingenqiesbregard1ess of acquisiton

procedures.

For example, in classical aversive and avoidance conditioning
programmes, punishment is paired with a previousTy positive stimulus.
In many cases it is then assumed that the resulting inhibitory or avoid-
ance response will be maintained following therapy, at least for the
time that it takes for learning and reinforcement of competing,
socially appropriate.behaviour in the natural environment. UCS pre-
sentation apparatus is typically removed after treatment, and there is
no reason to expect clinical patients under these cirumcstances to

have any greater difficulty in discrimipating extinction than was the
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case in the informed unpairing (stimulator off) groups in the present
study. ‘Indeed, expectancy theory would predict in general that
c]assica1'conditioning programmes depending on_ma%ntained counter
expectancy responding in extinction should be ineffective; a prediction
supported in the present study by the abolition of responding consé-
quent on instructions obtained in CRF25 and PRF informed unpairing

(stimulator off) groups.

Thé apparent efficacy of many such programmes in no way conflicts
with this prediction. Although a great many studies have demonstrated
maintained therapeutic change following classical conditioning based
acquisition procedures in subjects with no expectation of reinforce-
ment fd]]owing treatment (e.g., Marks & Gelder, 1967; Blake, 1966),
it may be that these successes are due to non-épecific factors such
as expettancy rather than to maintained conditioned responding

(Russel, 1974; Lick & Bootzin, 1975).

It has been demonstrated that manipulation of demand character-
jstics may be as powerful iﬁ modifying approach behaviour towards a
feared.UCS in phobic patients as legitimate behaviour therapy techni-
ques (Smith, Diener & Beaman, 1974; Lick & Bootzin, 1970), and several
studies haVe produced therapeutic change as great as that brought
about by conditioning procedures in expectancy gontrol groups (Marcia,
Rubin & Efran, 1969; McReynolds, Barnes,Brookévg Rehagen, 1973;

Lick; 1975;g Tori & Worrel, 1973). This is despite the fact that

'expectancy control groups tend to generate less expectancy of treat-

ment success than legitimate treatments (Borkdvec & Nau, 1972).

Still stronger evidence for the influence of éxpectancy in deter-
mining treatment success is the finding that subjects led to believe

that treatment will be ineffective show no treatment effect (Tori &
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Worrel, 1973). Although specific treatment efficacy has been demon-
strated for some programmes, notably those based on operant principles
in which contingencies are manipulated in the -natural environment
(e.g. Ayl]oh & Azrfn, 1965), it has yet to be demonstrated that
treatment efficacy in classical conditioning based programmes which
depend on maintained counter expectancy responding after treatment

is due to specific conditioning effects.

The present research does not suggest that such responding could
not be obtained. The more appropriate suggestion is that the use of
procedures such as overlearning, and possibly the use of emotionally
meaningful or biologically prepared responses, may lead to maintainéd
conditioned responding in subjects with no expectation of continued
UCS presentation. At present these procedures are Very seldom used.
Therapists are more likely to use partial reinfdrcement or avoidance
procedures (which minimise the number of reinforced trials) rather
than overlearning procedures. Interestingly, Baum (1968) found that
overtraining trials led to increased resistance to extinction in an
analogue study of response prevention (flooding) only if the subject
made frequent errors (which led to UCS presentation). Animals making
fewer errors (and therefore reinforced less frequent]y) actually

‘showed reducing resistance to extinction over trials.

Thehapists are also more likely to attempt to extinguish an
emotiohai]y meaningful or biologically prepafed fesponse such as fear
of snakes by counterconditioning a neutral or positive response to the
feared stimulus than they are to take advantage of potentially more
readily conditioned biologically prepared responses in conditioning
socially appropriate behaviour. One possible exception to this rule

is the therapeutic pairing of alcohol ingestion with sickness in
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the treatment of alcoholics (e.g., Voegtlin, 1942; Lemere & Voegtlin,
1950). Unfortunately, this procedure has not gnjoyed particularly

great success (Quinn, 1967; Rachman & Teasdale, 1969; Davidson, 1974).

Whether the maintained counter expectancy responding obtained in
the present study has any clinical value hasvyet to be demonstrated.
It may be that successful therapeutic procedures can be developed
based on - such counter expectancy responding. If so, it may be that .
classical conditioning principles will be of Qreat relevance in the

future of the behaviour therapies.
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Proportion of on to off target respondihg over the final

A.1l
T two blocks of five acquisition trials .in CRF25 conditioned groups.
' Informed Informed
unpairing unpairing Nen
(stimulator (stimulator igggrmed Inst;ggted
off) on) '

Trial Block Trial Block| Trial Block | Trial Block
o 1. 2 1 2 1. 2 1 2
3 .
g S1 |0 .6 .5 6 |1 .5 .33 .4
E s2 0 0 61 .75 .5 |0 :
9 83 .8 .8 .67 .4 .67 .6
Z sa |1 .25 .8 .5 .5 .75
§ S5 |1 .75 .5 .8 .4
g
S S .5 1 2 1 .8 1 .67
§’ s2 |1 .8 .6 .33 .67 |1 1
; S3 |1 .75 25| .75 .8 1
S s4 |1 1 1 .8 .25 .75 .8 2
= S5 .5 1 1 .2 .8 1 .6
o
(&)

Prbportion of on to off target respondihgbover the final
two blocks of five acquisition trials in CRF100 conditioned

STOUPS - formed formed

umpairing  umpairing  ler- - Instructed

(st1mu1at05ff) (st1mu1at05 ) '

‘1 Trial Block Trial BlocK Trial Block| Trial Block
a 1 2 1 2 12 1 2
3
% st 0 6 |0 5] .33 .8 0
a s2 | .75 .75 | 1 5 75 .75 .2
8 S3 0 81 .5 75 {1 .75
= s4 .8 . .6 2 .6 .8
s| s 75 | .33 .8 | .67 1 8 .5
=% ) l
s | st |.75 .8 .4 8 |1 6 .75 .8
2 s2 | .4 1 0 1 6 |1 .8
2| s3]0 ] 1 670 6 .75 | .8 .33
S sa |1 1 1 ] 75 .8 67 .33
2 s5 1 5 3301 8 6 .8
(5]
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A.3 Proportion of on to off target responding over the final
two blocks of five acquisition trials in PRF conditioned
groups.

Informed Informed Non-
unpairing unpairing .
(stimulator (stimulator informed
off) on)
Trial Block | Trial Block | Trial Block
o 1 2 1 2 1 2
3 ‘
2| SI .4 0 .8 .6 1 S .67
3| s2| .75 .25 67| .75
8 s3| .15 . .25 2 .
E S4 .75 .5 .8 .75
2| S5 .75 .75 75 1
S| s1| .5 .8 5 .75 1 4
2| s2| .67 .8 .25 1 .75
al s3| .33 .67 |1 .8 .6 .75
S| sa|1 J5 | .4 .8 | .75 .67
o S5 8 .75 .75 .6 .6 1
© .
(&
A.4 Proportion of on to off target responding over the final

seven unreinforced trials in PRF conditioned groups.

Informed

S5

Informed
unpairing unpairing - Non~
(stimulator (stimulator informed
of f) on) '
. 1 2 3
o.
>
21 s1 1 .57
.g) .
| s2 0 .43 .
w| S3 .6 .86 .83
2| s4 .83 .5 4
5| S5 .6 .67 .75
3 .
g N .67 .67 5
| s2 .67 .5 .57
al S3 .83 .5 .86
S| s4 71 .5 5
o 4 J1 .8
© |
(&) \
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B.1. Proportion of on-target to ontoff-target responding over
the four extinction trial blocks in the 13 experimental groups.

GROUP 1: CRF25 informed unpairing (stimulator off)
Trial Block
2 3 4

Q
: .
g’ St 0 5 .8 4
'g S2 .6 .6 .4 0
v S3 .75 .5 .5 0
- S4 .6 .67 4 .25
=3 )
= S5 0 .4 4 .25
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5 Y .8 .4 8
é-, 52 ) 04 .4 - .5 '
L0 .
7 S3 1 0 .75 1
é’ S4 .6 .25 .33 .8

Sl ss 5 6 .6 8
©
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GROUP 2: CRF25 informed unpairing (stimulator on)
Trial Block

o 1 2 2 4
o
S
g s .8 .5 .25 .67
b S2 .6 4 A4 .25
I . .
= S3 4 .2 4 6
g S4 .5 .6 .75 .6
2] . .
=l S5 4 5 5 5
g' 51 .75 1 .6 6
2 S2 .5 .8 .8
>3
v S3 .75 . .25 4
(2] .
S| oS4 5 .33 .75 5
! 55 .75 6 5 .6
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GROUP 5:- PRF informed unpairing (stimu]afor off)
Trial Block

1 2 -3 4
s
o S1 .33 .75 .67 .33
(@]
= S2 0 .6 .2 .2
(V] . .
vl - S3 .8 .2 4 .4
= S4 .6 .5 .8 0
£
=1 . S5 .67 .5 .6 .5
=
§- S1 .5 .5 .8
S S2 .2 . .8 .8
0
2 S3 .25 1 .5 .8
;; 5S4 4 4 _72 5
o| =S5 4 .6 4 0
'6 .
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GROUP 6: PRF informed unpairing (stimulator on)
Trial Block

2 1 2 2 4
o
.
=2 S1 .6 .6 .75 .2
3
v S2 .2 0 .8 0
(2]
S S3 .67 .33 .5 .5
E S4 .8 .6 4 .8
g
= S5 .5 .33 .67 .25
Q.
3 S1 .75 4 .8 . 1
1 4
2 S2 2 .67 .33 1
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GROUP 7: PRF  noninformed
Trial Block

] 2 3 4
s
o sl 1 1 .67
= 52 .5 .25 .8 .75
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GROUP 8: CRF100 informed unpairing (stimulator off)
Trial Block
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GROUP 9:- CRF100 informed unpairing (stimulator on)
TRial Block

1 2 3 4
a ‘
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GROUP 10: CRF100 noninformed extinction
Trial Block
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GROUP 11: CRF 100 instructed PRF
Trial Block
1 2 3 4

S
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GROUP 12: No Acquisition instructed PRF

Trial Block
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~ GROUP 13: No Acquisition instructed CRF
Trial Block
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B.2  Mean responding in the warm and cold subgroups of the
13 groups over the four blocks of 5 extinction trials

(Arcsin Transformed).
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B.3 Mean responding in warm and cold UCS subgroups combined
in the 13 experimental groups over the four extinction
trial blocks.

TRIAL BLOCKS
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174,

APPENDIX C ANOVA Summary Tables

ANOVA tables are listed in order of appearance in the text.

c.1
groups.

ANALYSIS OF VARIANCE

Comparison of responding in Acquisition in the Il conditioned

SS bF MS F P
A(Groups) 0.534706732 10 0.0534706732 . ~ 0.4465 0.919148
TESTED AGAINST S '
B(UCS : '
temperature) 1.859885656 1 1.8598856557 - 15.5291 0.000163
TESTED AGAINST S .
C (Trials).  0.186900711 T 0.1869007111 1.5871 0.211075
TESTED AGAINST CS S
A B 0.584253274 10 0.0584253274 0.4878 0.893815
TESTED AGAINST S :
AC 1.114074426 10 0.1114074426° - 0.9460 0.495905
TESTED AGAINST CS '
B C 0.002057982 1 0.00205579820 0.0175 0.895132
TESTED AGAINST CS
ABC 2.397444439 10 0.2397444439 - 2.0358 0.038739
. TESTED AGAINST CS .
S(Subjects) .10.539579984 88 0.1197679544 1.0170 0.468547
"~ TESTED AGAINST-CS
CS 10.363221398 88 0.1177638795
TOTAL 27.582124601 219 0.1259457744
C.2 Comparison of warm and cold UCS subgroups of CRF conditioned

groups for responding in the interstimulus interval of

acquisition trials.
ANALYSIS OF VARIANCE

" 43.82451067

55 OF Ms _F 3
A(groups) 1.50001653 7 0.214288076 - 0.7162 0.658534
TESTED AGAINST S
B(UCS
temperature) 6.44784060 1 6.447840595 21.5490 0.000018
TESTED AGAINST S :
C(Trials) 0.01887598 1 0.018875978 0.1161 0.734365
" TESTED AGAINST CS :
AB : 2.11415192 7 0.302021703 1.0094 0.433195
‘ TESTED AGAINST S . '
AC -~ 2.80701961 7 0.401002802 . 2.4675 0.026332
TESTED AGAINST CS : .
B C 0.26366796 1 0.263667960 1.6224 0.207359
TESTED AGAINST CS '
ABC 1.12216813 7 0.160309733 0.9864 0.449095
: TESTED AGAINST CS
S(Subjects) - 19.14988582 64 0.299216966 1.8412 0.007896
~ TESTED AGAINST CS
CS 10.40088413 64 0.162513814
TOTAL 159 0.275625853



Comparison of respondin

and informed unpairing
four extinction trial blocks.

ANALYSIS OF VARIANCE
SS

Z(conditioning
procedure) 0.773811218
TESTED AGAINST

A(expectancy
manipulation)l.551046220
TESTED AGAINST

B(UCS

temperature) 1.2094571%
TESTED AGAINST
0.374807166
TESTED AGAINST
0.791334625
TESTED AGAINST
. 0.255235122
TESTED AGAINST
0.714202211
TESTED AGAINST
0.105969554
TESTED AGAINST
0.190458284
TESTED AGAINST
0.280542213
TESTED AGAINST
0.157636972
TESTED AGAINST
-~ 0.218442317
TESTED AGAINST
0.751932361
‘TESTED AGAINST
~0.161589531
TESTED AGAINST
1.330872652
TESTED AGAINST
5.667489697
TESTED AGAINST
13.593800764

28.128628103

C(trials)
LA

LB

ZC

AB

AC

B C
ZAB
LAC
ZBC
ABC
ZABC
S(Subjects)

CS
TOTAL

S

S

S
)
S
S
CS
S
CS
CS
S
CS
CsS
CS
S
CS

48

144
239

—)

o O o o o o o o o o o o o o o

MS

.3869056092
.5510462204

.2094571944
1249357220
.3956673124
1276175609
.1190337019
1059695539
0634860947
.0935140710
.0788184861

0364070529
1253220602

.0538631770

.2218121086

1180727020

.0944013942 -
.1176930046

F

- -3.2768
13.1364

110.2433
11.3255
- 3.3510

1.0808

1.2609

10.8975
0.6725
0.9906
0.6675
0.3857

1.3275
0.5706
2.3497
1.2508

1

O O O O O O O O o o o o o o

75.

in CRF25, CRF100 and PRF noninformed
stimulator on) groups over the

P

.046346
.000698

.002434
.269108
.043420
347424
.279137
.348200
.570239
.399129
.517665
887276
248580
.635263
033998
.157939



c.4.

ANALYSIS OF VARIANCE

S
A(groups) 2.015372712

TESTED AGAINST
B(UCS

temperature) 0.393262888
TESTED AGAINST

C(trials) 0.246262787
TESTED AGAINST
‘A B 0.071374164
' TESTED  AGAINST
A C 0.093335629
: TESTED" AGAINST
B C 0.138898886
"~ TESTED AGAINST
ABC - 0.251939289
, TESTED AGAINST
S(Subjects) 2.901265841
TESTED AGAINST
CS 4.549009879
TOTAL 10.660922076
C.5.

S
CS
S
CS

CS
3

CS
16

CS
48

79

MS

2.0153727121

0.3932628884

0.0821542625

0.0713741638
0.0311118764 -

0.0462996286
0.0839797631
0.1813291151
0.0947710391

0.1349483807"

P
11.1144

2.1688
- 0.8669
0.3936
0.3283
0.4885
0.8861
1.9133

176.

Comparison of PRF informed unpairing (stimulator off)
and noninformed groups over the four extinction trial blocks.

P
0.004208

0.160237
0.464785
0.539255
0.804897
0.691865
0.455042
0.042635

Comparison of CRF25 informed unbairing (stimulator off) and

noninformed groups over the four extinction trial blocks.

ANALYSIS OF VARIANCESS

0.285881912
TESTED AGAINST

A(groups)

B(UCS . N
temperature) 0.992080551
TESTED AGAINST

C(trials) 0.318638515

TESTED AGAINST

A B 0.015350818

TESTED -AGAINST

AC 0.265111495

TESTED AGAINST

B C 0.883756790

TESTED AGAINST

ABC - 0.848490308

TESTED AGAINST
S(Subjects) 0.717996702 -

' TESTED AGAINST

CS 4.447492963

TOTAL 8.774800053

DF
1
S
1
S
3
)
1
S
3
CS
3
CS
3
CS
16
CS
48
79

MS
0.2858819120

0.9920805507

0.1062128383

0.0153508176

0.0883704982

0.2945855966

0.2828301026
0.0448747939

10.0926561034
0.1110734184

F

6.3707

22.1077
1.1463
0.3421
0.9537
3.1793
3.0525

+0.4843

P

0.022556

.000240
.340002
.566788
422223
.032243
.037293
.943024

o o o o o O o



177.

C.6. " Comparison of CRF100 informed unpairing (stimulator off)
and noninformed groups over the four extinction trial blocks.

ANALYSIS OF VARIANCE

$s DF MS F P
A(groups) 0.041126221 1 .04112622106  0.3213  0.578715
TESTED AGAINST S
B(UCS |
temperature) 0.079348877 1 .07934887718  0.6198  0.442612
TESTED AGAINST S
C(Trials) - 0.523908075 3 .17463602499  1.8234  0.155494
TESTED AGAINST CS
AB . 0.176881545 1 .17688154460 --1.3817  0.257002
" TESTED AGAINST S
AC ~0.050453477 3 .01681782581  0.1756  0.912405
TESTED AGAINST CS z
B C 0.009818899 3 .00327296628 0.0342  0.991418
TESTED AGAINST CS |
ABC 0.392032586 3 .13067752861  1.3644  0.264911

TESTED AGAINST CS
S(Subjects) 2.048227154 16 .12801419711 1.3366 0.215025 .
TESTED AGAINST CS

CsS 4.597297922 48  .09577704004
TOTAL 7.919094756 79  .10024170577
C.7. Compar1son of warm and cold UCS subgroup of the CRF25

informed unpairing (stimulator off) group over the
four extinction trial blocks.

ANALYSIS OF VARIANCE

ss OF Ms - E P
B(UCS S ) .
temperature) 0.627122522 1 0.6271225218  12.9540  0.006991
TESTED AGAINST S N
C (Trials)  0.082418591 3 0.0274728636  0.2470  0.862642
TESTED AGAINST CS
BC 1.597738718 3 0.5325795728  4.7883  0.009396
TESTED AGAINST CS .
S(Subjects) 0.387291737 8 0.0484114671  0.4353  0.887996
TESTED AGAINST CS
Cs 2.669409017 24 0.1112253757

TOTAL -~ 5.363980585 39  0.1375379637



four extinction trial blocks.

ANALYSIS OF VARIANCE:

s

B(UCS
temperature) 0.064781038
TESTED AGAINST
0.292292408
TESTED AGAINST
B C 0.259706453
TESTED AGAINST
0.882590531
TESTED AGAINST
2.412988214

3.912358644

C(Trials) -

S(Subjects)

S
TOTAL

CS

CS
24

39

MS

.06478103829

.09743080254
.08656881768

.11032381635

.10054117558

.10031688830 -

|=n

-0.5872
"~ 0.9691
~0.8610
11.0973

C.9. Comparison of responding in the two no acduisition
groups over the four test trial blocks.

ANALYSIS OF VARIANCE
$S

0.605136518
TESTED AGAINST

A(groups)

B(UCS .
temperature) 1.171963846
TESTED AGAINST

C(Trials) 0.318712183
TESTED AGAINST

AB +0.915439367
TESTED AGAINST

AC 0.714347853
TESTED AGAINST

B C 0.028997748
TESTED AGAINST

ABC 0.125173531
TESTED AGAINST
S(Subjects) 2.358342237

TESTED AGAINST
CS , .6.077937526

TOTAL 12.316060810

DF
1

CS

CS
CS

CS

16
CS

48

79

MS
0.6051365177

1.1719638464
0.1062373944

0.9154393668
0.2381159511
0.0096659160
0.0417245103
0.1473970148
0.1266236985

0.1558995039

E
4.1055

7.9511
0.8390

16,2107

1.8805
0.0763
0.3295

1.1641

178.

C.8. | Comparison of warm and cold UCS subgroups of the PRF
informed unpairing (stimulator off) group over the

P

0.465515
0.423532
0.474728

- 0.398828

P
0.059752

0.012328
0.479197
0.024052
0.145466
0.972467

0.804012

0.329328



179.

C.10. Comparison of CRF25, PRF and CRF100 informed unpairing

extinction trial blocks.

ANALYSIS OF VARIANCE

sS

Z(conditioning
procedure) 0.971677263

TESTED AGAINST
Alexpectancy 4 546779583

manipulatioeoren agaINST

B(UCS 1.216960245

temperature%
"ESTED AGAINST
C(trials) 0.625947586
TESTED AGAINST
0.742353169
" TESTED AGAINST
0.305192765
TESTED AGAINST
. 0.412800988
TESTED AGAINST
© . 0.104055934
TESTED AGAINST
0.236100182
* TESTED AGAINST
' 0.036177106
TESTED AGAINST
0.171182993
TESTED AGAINST
0.216360362
TESTED AGAINST
0.132028147
TESTED AGAINST
0.017371497
TESTED AGAINST
0.534063620
TESTED AGAINST
S 6.742429202
TESTED AGAINST
13.957493014

26.770973769

ZA
'L B
ZC
AB
AC
B C
ZAB
ZAC
ZBC
ABC
ZABC

cS-
TOTAL

S

CS

CsS

CS
CS

CsS
CS
CS
CS
cs

A O N W

w

48
144

239

MS

0.4858386338

0.2467795629

1.2159602446

0.2089325120

0.3711765847

0.1525963825
0.0688001646

0.1040559337

0.0787000541
0.0120590352

0.0855914963

0.0363933937
0.0220046911 -
0.0057004991.
0.1036773033

0.1404672750

0.0969270348
0.1120124425

(stimulator on)and noninformed groups over the four

(al

3.4587

1.7568

- 8.6565

2,156

2.6424
1.0863

- 0.7093
©0.7403
‘4 0.8120

0.1244

0.6093
10.3755

0.2270
0.0597

1.0903
' 1.4492

o

(=)

o O O o

o O O O o O o o o

P

.039513

.191293

.005006

.095811

.081525
.345598
.642211

.393689
.489214
.945550
.547864
.893655
.967393
.980793
.371049
.048963



180.

C.11. Comparison of responding in CRF100 noninformed and

four extinction trial blocks.

ANALYSIS OF VARIANCE

ss
A(Group) 0.073444764
TESTED AGAINST

) -0.050550422

TESTED AGAINST

C(Trials) 0.325886675
"TESTED AGAINST

A B - 0.227937489

TESTED AGAINST

AC 0.079502851

- TESTED AGAINST

B C 0.036253071

TESTED AGAINST

ABC 0.306786364
TESTED AGAINST

S(Subjects = 2.644999981
TESTED AGAINST

CS : 5.810733257

TOTAL 9.556094875

B{UCS
temperature

CS
S

Cs
€S
€S
CS

16

48
79

MS

.07344476399

.05044042220 - .. 0,3058

.10862889166
.22793748909 -
.02650095050
01208435711
.10226212122
.16531249882

informed unpairing (stimulator on) groups over

|

. 0.4443

0.8973

1.3788
0.2189

' 0.0998
10.8447
11,3656

12105694285
12096322626

the

P
0.514562

0.587921

0.449455
0.257483
0.882799
0.959723
0.476197
0.199430



c.1z.

181.

Comparison of responding in CRF25 and PRF noninformed and

informed unpairing (stimulator on) group over the four
extinction trial blocks. ’

ANALYSIS OF VARIANCE

SS

Z(conditioning0 474190750

procedure) reorep AGAINST

A(expectancy

manipulation) 0.640074059
TESTED AGAINST

B(UCS
1.419795142
temperaturedeoren AGAINST
C(Trials)  0.428862002
“TESTED AGAINST
0.275613909
TESTED AGAINST
0.050807446
TESTED AGAINST
©70.284999847
TESTED AGAINST
-~ 0.003304178
TESTED AGAINST
0.195067988
TESTED AGAINST
0.012759934
TESTED AGAINST
0.043997259
TESTED AGAINST
0.179889685
“TESTED AGAINST
0.119192247
TESTED AGAINST
0.100628805
TESTED AGAINST
70.244020148
TESTED AGAINST
S(Subjects)  4.097429221
TESTED AGAINST
8.146759757

16.717392377

ZA
. B
ZC
AB
AC
B C
ZAB
ZAC
ZBC
ABC
ZABC

CS
TOTAL

DF
1
S
S
1
S
3
cs
1
S
1
S
3
cs
1
S
3
cS
3
cs
.
S
3
cs
3
cs
3
cs
3
cs
32
cs
.96
159

MS

0.4741907504

0.6400740590

1.4197951416

0.1429540006

0.2756139093
0.508074458

0.0949999490

0.0033041779
0.0650226626

0.0042533114 .
0.0439972592 .
0.0599632283

0.0397307489

0.0335429350

0.0813400494
0.1280446632

0.0848620808
0.1051408326

F

3.7033

'-'4.9988'

'1j.0883
- 1.6845
2.1525
0.3968

- 1.1195

' 0.0258
0.7662
0.0501

©0.3436
©0.7066

" 0.4682
0.3953
' 0.9585

" 1.5089

O O O O O O O O o o o o o o

P
.063235

.032466

.002198
175455
.152100
.533222
.345138
.873388
.515725
.985079
.561866
.550381
.705163
.756692
.415671
.065156



182.

C.13. Comparison of CRF100 informed unpaiking (stimulator

over the four extinction trial blocks.

ANALYSIS OF VARIANCE

sS

A(Groups)  0.224489238
TESTED AGAINST
B(UCS

TESTED AGAINST

C(Trials) ~ 0.255426619
TESTED AGAINST

A B ~0.003232504
| " TESTED AGAINST
AcC 0.028568492
~ TESTED AGAINST

B C ©-0.303714534
TESTED AGAINST

ABC ~0.036650045
" TESTED AGAINST
S(Subjects) 1.819847076
"TESTED AGAINST

C’s 4.195535276

TOTAL 6.905777409

DF
1
S
1
S
3
cs.
1
S
3
s
3
s
3
cs
16
cS
48

79

MS

.22448923831
.03831362545-

.08514220623
.003232504 32
.00952283051 -
.10123817800
.01221668156
11374044226

.08740698491 -
.08741490391

|

1.9737

0.3369

0.9741

0.0284
0.1089

.1.1582

0.1398

- 1.3013

o O O o o o

on) and informed unpairing (stimulator off) groups

P

179173
.569737

412763
868238
.954466
335426
.935705
235371



(]
-—

Comparison of respondingin CRF25 and PRF informed
unpairing (stimulator on) and informed unpairing
(stimulator off) groups over the four extinction
trial blocks

ANALYSIS OF VARIANCE

ss DF MS F

Z{conditioningy 43950701 1 0.0039507015 . 0.0419
procedure)rpcren AGAINST S -
A(expectancy
P et TaTcY) 0.338566723 1. 0.3385667232  3.5899
( TESTED AGAINST S
B(UCS
1.188646657 1 1.1886466568 12.6036
temperaturedeorin AGAINST
C(Trials) . 0.206781390 3 0.0689271299  0.7104
- TESTED AGAINST CS
Z A 0.010154805 1 0.0101548051  0.1077
TESTED AGAINST S |
78 0.002612701 1 0.0026127017 . 0.0277
TESTED AGAINST S .
7¢ 0.105159014 3 0.0350530048  0.3613
TESTED AGAINST CS ;
A B 0.001920092 1  0.0019200924  0.0204
TESTED AGAINST S |
AC 0.257794827 3 0.0859316092  0.8856
TESTED AGAINST CS
B C 0.855345823 3 0.2851152742. . 2.9384
TESTED AGAINST CS -
Z AB 0.236463274 1. 0.2364632738 = 2.5073
~ TESTED AG INST S
ZAC 0.344957860 3 0.1149859534  1.1850
TESTED AG.INST CS
ZBC . 0.260239524 3 0.0867465079 . 0.8940
"TESTED AGAINST CS |
ABC 0.357888078 3 0.1192960261  1.2295
TESTED AGAINST CS |
ZABC 0.594932780 3 0.1983109267 - 2.0438
© TESTED AGAINST CS |
S(Subjects) 3.017931214 32  0.0943103504  0.9720
: TESTED AGAINST CS ;
cs 79.315051377 96  0.0970317852
TOTAL . 17.098396841 159 0

.1075370871

183.

o O O O O O O o o o o o o o

P

.839125

.067198

.001216
.548145
.744945
.868856
.781114
.887433
.451513
.037117
.123155
.319609
.447256
.303303
.112875
.519790



C.15.

ANALYSIS OF VARIANCE
SS.

Reported )
expectancy ) .0733001364

within subjects
error -807458334

between subject
p 38101334

C.16.

ANALYSIS OF VARIANCE
SS

Z(conditioning

procedure) 0.119579494

TESTED AGAINST
A(expectancy.
- TESTED AGAINST

B(UCS

1.726740645
temperature}roren  AGAINST
C(Trials)  1.154034651
TESTED AGAINST
70.078499097
TESTED AGAINST
0.050437204
TESTED AGAINST
0.170990451
“TESTED AGAINST
0.040316148
* TESTED AGAINST
0.060012928
TESTED AGAINST
- 70.341240284
'TESTED AGAINST
0.010912894
TESTED AGAINST
" 770.346521513
TESTED AGAINST
0.184136447
TESTED AGAINST
. 0.138944975
TESTED AGAINST
" 70.234550318
. TESTED AGAINST
S(Subjects)  3.626541983
“'TESTED AGAINST

11.841171397

20.136695538

ZA
Z8B
ZcC
A B
AC
B C

ZAB

ZAC

ZBC

ABC

ZABC

CS
TOTAL

DF

——d

16
16

DF
1
S
1
S
1
S
3
CS
1
S
1
S
3
CS
1.
S
3
CS
3
CS
1
S
3
CS
3
CS
3
CS
3
CS
32
CS
96
159

.0556633334

MS

.0504661459

o

o

MS

1195794943

.0010542178

.7267406453
.3846785503

.0784990971
.0504372035
.0569968171 -

.0403161483
.0200043093
.1170834284
.0109128937

.1155071708.
0617121124

.0463149916

.0781834392

.1133294370

.1233455354
.1266458839

Comparison of responding in extinction between those
reporting and those not reporting maintained expectancy
of UCS in CRF25 and PRF informed unpairing (stimulator on) groups.

F
1.33119686

F
1.0551

. 0.0093

15.2365
3187

0.6927.
0.4450

- 0.4621
0.3557

0.1622
0.9492
0.0963
0.9365
_6.5003
0.3755

- 0.6339

. 0.9188

184.

© O O O O O O O O o o o o o

Comparison of responding in CRF25 and CRF1G0 instructed
PRF and noninformed groups over the four extinction trial biocks.

P

.312026

.923766

.000459
.029642
411428
.509478
.709410
.555076
.921557
.420089
.758336
426247
.682950
.770871
.594966
.595511



c.17.

ANALYSIS OF VARIANCE

ss DF

A(Groups) 0.030679672 1
( TESTED AGAINST S

B(UCS

0.593475439 1
temperature}rqren AGAINST S

C(Trials) 1.106518257 3
TESTED AGAINST CS

A B 7 0.004639158 1
TESTED AGAINST S

AC 0.115259591 3
TESTED AGAINST CS

B C 7 0.455189150 3
TESTED AGAINST CS

ABC 0.100934930 3
TESTED AGAINST CS

S(Subjects) . 2.047355213 16
"TESTED AGAINST CS

Cs 6.936290279 48

TOTAL | 11.390341687 - 79

c.18.

Ms
0.0306796719

0.5934754389
0.3688394190 -
0.0046391583

0.0384198636

0.1517297165
0.0336449765
0.1279597008 .

0.1445060475
0.1441815403

Comparison of responding in CRF100 instructed PRF
noninformed groups over the four extinction trial

F
0.2398
4.6380
2.5524
- 0.0363
- 0.2659
1.0500
0.2328
0.8855
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and
blocks.

P
0.631025
0.046866
0.066466
0.851385
0.849655
0.379116
0.873062
0.588543

Comparison of responding in CRF25 instruéted PRF and

noninformed groups over the four extinction trial blocks

ANALYSIS OF VARIANCE

S DF

A(Groups) 0.048873643 1
( TESTED AGAINST S

B(UCS -

1.183702410 1
temperaturedecren AGAINST S

C(Trials) 0.218507845 3
TESTED AGAINST CS

A B 0.046589884 1
TESTED AGAINST S

AC 0.291274850 3
‘TESTED AGAINST CS

B C 0.081197473 3
| TESTED AGAINST CS

ABC " 0.272560363 3
TESTED AGAINST CS

S(Subjects) 1.579186771 16
' " TESTED AGAINST CS

S 4.904881118 48

TOTAL 8.626774356 79

MS

0.0488736431

1.1837024099
0.0728359484

0.0465898837

0.0970916166
0.0270658243
0.0908534543 .

00986991732

0.1021850233
0.1091996754

F
©0.4952

11.9930
0.7128
0.4720
0.9502
0.2649
0.8891

."0.9659

P
0.491741

0.003204
0.549162
0.501888
0.423513
0.850367
0.453553
0.506228
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Comparison of responding inCRF25 instructed PRF and

noninformed groups over the final two extinction trial

blocks.

ANALYSIS OF VARIANCE
) SS

0.1107628%3
TESTED AGAINST

0.3084255896
TED AGAINST
0.0045599681

-TESTED AGAINST
S(Subjects) - 0.4273762213

A(Groups)l

B(UCS
temperature}ES

A B

TOTAL . 0.8511246753

€.20.

oF
1
S
1
S
1
S
16
19

MS
.11076289631

.30842558959
00455996808

.02671101383

-k
4.1467

- 11.5468

0.1707

.04479603554

Comparison of responding in the four CRFI00 group

over the four extinction trial blocks.

ANALYSIS OF VARIANCE

SS
A(Groups) - 0.284782676
TESTED AGAINST
B(UCS : 0.165102637

temperature YESTED AGAINST

C(Trials) 1.063020854
"~ TESTED AGAINST

A B -~ 0.474558090
- TESTED AGAINST

A C 0.442752104
TESTED AGAINST

B C 0.125063453
"TESTED AGAINST

ABC . 0.77142520%
TESTED AGAINST
S(Subjects) 3.867202289
. TESTED AGAINST

cC S ©11.131825554
TOTAL - 18.325732862

DF

CsS

CS
CS

O W VU w w

cS

32
CS

96

159

MS
0.0949275587

0.1651026369
0.3543402846

0.1581860300
0.0491946782

0.0416878177
0.0857139116

0.1208500715

0.1159565162

0.1152561815"

- E
0.7855

1.3662
~3.0558
1.3089
0.4243
0.3595
0.7392
1.0422

P
0.058618
0.003675
0.684962

P
0.510870

0.251103
0.032061
0.288511
0.919189
0.728368
0.672121
0.424152



Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

.Question 6:

Question 7:
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~ APPENDIX D : QUESTIONNAIRE PROTOCOL

What were you thinking about during the experiment?

Did you think about the warm temperature (in the case
of warm UCS subgroups, or "cold temperature" in the
case of cold UCS subgroups) in the interval after the
tone and before the temperature changed on trials
before I came in and said "... (extinction instructions
appropriate to group). (This question was not asked

of no acquisition groups.) |

Did you think about the warm temperature (in the case
of warm UCS subgroups, or "cold temperature" in the
case of cold UCS subgroups) in the interval after the
tone and before the temperature changed on trials after
I came inand said "... (extinction instructions
appropriate to group).

Did ycu have any expectation at all that the temperature
change might come after the tone after I said "...
(extinction instructions appropriate to group). Did

you expect anything else to happen instead? Did you

~believe the instructions? What probablity of reinforce-

ment following the tone did you expect at the beginning
of extinction? Did this expectation increase or
decrease? When? What probability of reinforcement
did you expect at the end of extinction?

Did you notice feeling warm (in the case of warm UCS
subjects, or "cold" in the case of cold UCS subjects)
following the tone on trials after I came in and said

. (extinction instructions appropriate to group)?
Were you comfortable during the experiment?

Would you rate the warm temperature (in the case of
warm UCS subjects, or "cold temperature" in the case
of cold subjects) as pleasant, unpleasant, or neutrg]?
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Question 8: Did you try to influence your responding to the tone?
If so, how?



JaqunN uot3lsand

4a

4b

4c

APPENDIX E: FREQUENCY OF QUESTIQNNAIRE RESPONSES IN EACH RESPONSE

CATEGORY "IN THE THIRTEEN EXPERIMENTAL GROUPS.

Response Category

e

N

w

Gro

5 6

g

Number

~J

8

- .
o

b
—

—
N

b
w

Temperature change
CS-UCS timing

Pulse rate

Purpose of experiment
thinking about apparatus
relevance to own study
breathing

staying awake
things irrelevant to expt.

Yes (or usually)

No

sometimes
unsure/startled by CS

Yes (or usually)
No

sometimes

unsure

Any expectation of UCS
expected something else
expected small change --
ne expectation

come
initially sure UCS would/
expected on 25% of trials
fairly sure
uncertain
certain would not come

decreasing over trials
no change
increasing over trials

Yes
No
unsure

Yes
No
Too warm
Too cold

Warm UCS pleasant
Warm UCS unpleasant
Warm UCS neutral
Cold UCS pleasant
Cold UCS unpleasant
Cold UCS neutral

No

relaxed/kept still
concentrated on finger
careful breathing

avoided thinking about expf.

other
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LEARNING THEORY VERSUS PARADIGMS AS THE BASIS FOR
BEHAVIOUR THERAPY -

ANDREW EAGLEN

University of Tasmania

Summary—Contrary to Wolpe's (1976) assertion, it is argued that. behaviour therapy is best
defined in terms of learning theory rather than *principles and paradigms’. The deep controversics
betwecn the major learning theories, which Wolpe argues prevent the use of learning theory as the
basis tor behaviour therapy, are due 1o our lack of understanding of many of the processes
important in therapeutic behaviour change. An understanding of these issues is vital to the develop-
ment of behaviour therapy, and it is stressed that references to vague concepts, whether these are
tabelled as principles or theories, are no substitute for closely argued treatment rationales.

- Qver the past few years there has been something
of a debate over the ‘real’ meaning of the term
‘behaviour therapy' (Wolpe, 1976). Wolpe
argues that this debate is something of a spurious
one; that behaviour therapy is a synthetic con-
struct and as such its definition cannot be im-
proved upon. He goes on to state his version of
the definition, and to argue some of the con-
sequences of that definition for the future pro-
gress of behaviour therapy. Many of Wolpe’s
points are well taken, but his insistence on ‘*prin-
ciples and paradigms’’ rather than ‘learning
theory’ as the basis for behaviour therapy is
very probably mistaken and certainly danger-
ously liable to be misunderstood—with con-
siderable consequences for behaviour therapy
and eventually for behaviour therapists.

According to Wolpe, the issue of whether
behaviour therapy is most properly defined in
terms of theory or in terms of principles and
constructs (as distinct from the issue of whether
theory is in any way useful in behaviour therapy),
is best determined by examination of ‘‘the”’
definition of behaviour therapy. This is not at
all as simple as Wolpe suggests, and the definition
we select will depend on the criteria we use in
selection, - P

One possibility would be to take the first use
of the term-as the source of a definition.

Wolpe credits the first use of ‘behaviour therapy’
to Skinner and Lindsley (1953), but the paper
referred to was a set of mimeographed reports
that seem never to have been published. Since
we have no guarantee that others did not use
the term previous to this (as a lecture topic, in
a personal communication or whatever), since
the paper referred to is not now and never has
been generally available, and since I can find no
reference to a specific definition of behaviour
therapy by these authors there seems no reason
to take this paper into account in determining
the definition of behaviour therapy.

A second possibility would to be to take the
first published use of the term as the source of a
definition. Lazarus (1958) seems to be the first

- to use the term in a publication. Although he

gives no formal definition of behaviour therapy
in this article, Lazarus does argue that the be-
haviour therapist should use all the usual psycho-
therapeutic techniques, but should in addition
use ‘objective techniques designed to inhibit
specific neuroses’. This eclectic viewpoint is one
of those specifically singled out for the label of
“‘malcontent’’ by Wolpe, and perhaps its intrinsic
imp:ecision disqualifies it as ‘‘the'’ definition
of behaviour therapy. Lazarus’ article made
little impact at the time (Lazarus himself argues
that Eysenck and Wolpe, who popularized the

Requests for reprints should be addressed to Andrew Eaglen, Department of Psychology, University of Tasmania, Box

252C, G. PO Hobart, Australia 7001,

215



216

term, used it quite independently of previous
authors), no formal definition is given, and
although he uses his various labels for behaviour
therapists apparently interchangeably, only a few
of his comments refer specifically to the term
behaviour therapy.

The third possibility is to take the first pub-
lished use of the term that was both clearly
defined and widely accepted. There is no doubt
that these criteria are fulfilled by Eysenck's
(1960) definition of ‘‘behaviour therapy'’ as
referring to *“*a large group of methods of treat-
ment, all of which owe their existence and their
theoretical justification to modern learning
theory; they thus derive from Pavlov, Watson
and Hull, rather than from Freud, Jung and
Adler'’. Four years later Eysenck (1964) abbre-
viated this to the simple statement that ‘‘behav-
iour therapy may be defined as the attempt to
alter human behaviour and emotion in a bene-
ficial manner according to the laws of modern
learning theory'". There can be no doubt that
Eysenck was highly influential in popularizing
the term ‘behaviour therapy’ and the treatments
subsumed under it. It was not until his two
important books (1960, 1964) that the term
came into general usage. Since Eysenck used
the term independently of previous authors
and since it was his definition that gained wide ac-

ceptance at the time it is hard to see why this should -

not be accepted as ‘‘the’’ definition of behaviour
therapy. It seems highly probable that there
were several aspects of the behaviour therapy
proposed by Eysenck that gained ready accep-

tance at the time—not the least of these being

the claim that procedures are based on a powerful
theory. Behaviour therapists were quick to point
out the lack of a sound empirically based psycho-
analytic theory, and it seems probable that
without the stress on learning theory the behav-
iour therapies would not have become as popular
as they are. 4

Two kinds of criticism have been raised against
this conception of behaviour therapy. London
(1972) has argued that theory is a hindrance to
the development of new therapies, and Wolpe
(1976) has argued that since there is no one

ANDREW EAGLEN

‘modern learning theory’ it is meaningless to
define behaviotir therapy in terms of such a
theory.

Taking London's criticism first, a number of
authors, most recently Wolpe (1976), have
pointed out the importance of an understanding
of the processes involved in treatment for the
development of new treatments. Without such
an understanding we would be reduced to more
or less random trial and error in treatment formu-
lation, which is both tedious and unlikely to lead
to any radically new treatments. Quite possibly,
however, some effective new treatments or
effective variants of existing treatments may be
found in this way—for example, Wolpe’s carbon
dioxide treatment is admitted to be something
of a lucky find, and no atheoretical basis is claimed
for it. If we are convinced that this treatment is
effective there is no reason why it should not be
used; but it would be misleading and dangerous
to classify this with the behaviqur therapies until
a behaviouristic rationale has been established.

Without an understanding of the processes
believed to be important in carbon dioxide
therapy or any other theoretical treatment we
have no way of demonstrating specific treatment

“efficacy. Since non-specific factors such as

expectancy are known to be capable of producing
powerful treatment effects (Russel, 1974; Marcia
et al., 1969; Tori and Worrel, 1973) the only
procedure capable of demonstrating specific
efficacy is the use of an expectancy contivl
treatment—a treatment which looks to subjects
as though it should work as well as the experi-
mental treatment, but which cannot be predicted
from the treatment rationale to be effective.
This sort of procedure may appear to be divorced
from realitics of clinical practice, and to some
extent it is. The clinician is understandably
most interested- in selecting treatments that
appear to have the greatest chance of leading
to an effective treatment outcome for an indi-
vidual patient, and if a treatment deriving its
effectiveness solely from expectancy seems more
powerful it would again be understandable if
the therapist chose to use it in preference to less
powerful treatments. But there is a grave danger
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n this. As Russel (1974) has shown, that part of a
trecatment’s eflectiveness due to expectancy is
highlv transient, and although new treatments
can be expected to be effective for a time solely
due to expectancy, unless there is some specific
treatinent effect we can expect such treatments
to be rapidly discredited. Unless atheoretical
treatments that may be based on expectancy
alone are set apart from the legitimate behaviour
therapies, there is a real risk that the behaviour
therapies will be discredited along with the
atheoretical treatments. ’

But what of Wolpe’s claim that behaviour
therapies cannot be based on modern learning
theory, since there is no such theory, and his
suggestion that treatments should instead be
based on principles and paradigms? This is a
superficially attractive solution, especially since
the distinction between theories, principles, and
paradigms is rather vague. Simply by changing
the terminology we appear to avoid the very decp
conflicts betwcen competing learning theories—
it seems more attractive to talk about ‘principles’,
whose truth .is supposedly empirically based,
than theories, c¢specially when there is no one
learning theory that is universally accepted.
This viewpoint has been supported by Mahcr
(1972), who suggests that behaviour therapy is
based on the empirical observations relating to
stimulus response relations such as the ‘descrip-
tive propositions setting forth the relationships
between hunger, food, bells, and saliva in

Paviov’s dogs, and the propositions that describe |

the response probabilitics when a pigeon trained
to peck in response to a particular hue is pre-
sented with other hues variously removed along
the spectrum’. He goes on to suggest that there
is general agreement about the validity of many
of these propositions; that it is only in the matter
of hypothesizing processes that might account
for them that disputes arise.

All of this is true enough—very few would
dispute the fact that dogs do learn to salivate
in response to bells paired with food, or that
pigeons continue to peck stimuli other than the
onc they have been trained toipeck. But it must
be stressed that we are not interested in salivating

dogs or pecking pigeons; behaviour therapy
treatments are not infrequently unlike the re-
search on which they are supposedly based. e¢.g.
self-control procedures (Catania, 1975).

Aversion and avoidance programs arc among,
the easiest to relate:to experimental situations.
yet even here the relationship is not at all close.
In the commonly used procedure designed by
Feldman and -McCulloch the only element of
the trcatment situation closely similar to the
experimental situations is the electric shock
administered. Instead of conditioning responses
to the target stimulus (e.g. males or females)
photographs are used, and instead of utilizing a
relevant avoidance response subjects are trained
to press a button. Further, subjects undergo a
number of sessions between which they would
return to the environment that previously main-
tained their maladaptive behaviour, and perhaps
most importantly subjects are well aware between
sessions and at-the end of the program that
treatment contingencies no longer apply. Any
ol these differences are sufficient to prevent us
from using laboratory evidence as direct support
for treatment procedures—the fact that a certain
responsc probability was obtained in the labora-
tory cannot be used to predict a similar pro-
bability in the treatment program. This is made
still more obvious by the fact that the laboratory
relationships are known not to apply in certain
circumstances. 1t is well known that even rats
can use a saféty signal to make an otherwise
punished response when contingencies are not
operating (Azrin, 1956; Brethower and Reynolds,
1962), and it seems improbable that humans
would be less able to learn a discrimination
between conditioning sessions and the intervals
between them when contingencies do not operate.
There is also cbnsidcrable evidence that humans
aware of ‘contingency changes do not exhibit
learning properties found in other subjects. Even
the ubiquitous partial reinforcement extinction
effect may be abolished in human subjects that
are aware of contingencies (Mandel and Bridger,
1965). ’

In order to predict treatment success for any
behaviour therapy we cannot simply refer to
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what happens in situations that are different;
we need to invoke theoretical concepts, consis-
tent with the available evidence, that tell us
which similarities and differences are important
and which are not. Whether these concepts are
labelled as ‘principles and paradigms’, or whether
they constitute part or all of a theory is not the
issue. What is important is that treatmefits be
based on closely specified rationales and tied
down to concrete evidence. There is just as
much risk for the future of behaviour therapy if
clinicians speak vaguely of ‘learning thsory’
and ‘conditioning’ without arguing specific
processes as there is if no rationale is given at all.

This need not be seen simply as a warning of
doom if treatments are not based on a closely
specified rationale. The payoff resulting from
understanding process is great. For example,
Eysenck’'s new theory of neurosis (Eysenck,
1977) provides an account of the processes that
may be involved in a number of treatments such
as systematic desensitization and response pre-
vention. It makes predictions of when these
treatments should work, and when they should
not—for example, Eysenck’s theory predicts
that short exposure in response prevention will
be harmful, and that longer exposure after a
certain point will be beneficial—predictions
borne out in clinical practice (Eysenck, 1976).
The development of theories such as these and
their careful application to treatment pro-

grams is vital for the future development of

behaviour therapy, and it is only by insisting on
a close link between therapy, theory development
and rescarch evidence that we can avoid the

~ ANDREW EAGLEN

otherwise inevitable eclipse.
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ABSTRACT

In crder to investigate cognitive versus traditional accounts of
responding in extinction, and the discrimination hypothesis for the
partial reinforcement effect, 40 human subjects were randomly divided
into two groups, and were given thefma] vasomotor conditioning procedures
using éither 25 trials of continuous reinforcement or 100 trials of 25%
partial reinforcement. At the onset of extincfion half of each group

was given traditional noninformed éxtinction, while the other (informed)
half had the thermal stimulator removed. The usual greater resistance

to extinction was obtained after partial reinforcement than after
continuous reinforcement in the two noninformed groups, while immediate
extinction of responding was obtained from the first extinction trial in
the two informed groups. These results are consistent both with the
discrimination hypothesis for the partial reinforcement extinction effect
and with cognitive explanations of responding in extinction. Consequences
for the behaviour therapies are discussed.

Descriptors: Expectancy, partial reinfor;ement, coghition, vasomotor

conditioning, extinction, behaviour therapy.



Over the past decade there has been a renewal of interest in the
old Tolman-Hull debate over the role of cognition in conditioning and
extinctioﬁ. It has been increasingly accepted thaf strict Hullian or
simi]ar]yhnon-cognitive accounts of conditioning are unable to cope with
the findingé of a great many experiments iﬁvo]ving expectancy manipulation
through instruction, and as a result there has been a proliferation of
'two f&ctor' and 'two‘process' theories, which afgue for both Hullian
'conditioning"and cognitive processes in conditiéhing and extinction.
There has also been a renewed interest in strictly cognitive accounts of
conditionihg'processes (Bolles, 1972; Brewer 1974; Jennings, Crosland,
Loveless, Murray & George, 1978), and indeed it would appear that the
argumentkhéé shifted from the issue of whether %tvis necessary to invoke.
cognition in eXp]aining behaviour, to one of whether it is necessary to
invoke Hullian or simf]ar 'conditioning' concepts.

. The Studies on which this controversy is based include a number
designed fo assess the effect of informing subjects.of extinction
contingencies before the first extinction trial. The onset of extinction
in subjects aware of extinction contingencies provides a particularly clear
test of cognitive, two factér, and ‘conditioning' theories. According to
strictly Hu1]ianvor similar conditiohing accounts such information should
have no effect on responding, while according t§'strict1y cognitive accounts
responding should be immediately abolished when subjects are aware
that the»unéOnditioned stimulus (UCS) will no longer be presented. Two
factor theories predict reduction, but not abo]ition; of responding under
these circumétances.

T 0ne}parti§u}ar1y influential series of experiments was undertaken
by Bridger and Mandel (1965; Mandel and Bridger‘1967, 1973). These

-authors have consistently interpreted their results as showing clear
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evidence of residual GSR responding in subjecfs informed that UCS would
no longer be pEesented and with shock electrodes removed. In addition,
Mandel and Bridger compﬁred the effect of this procédure on subjects whose
reinforcement history differed in ISI (Mandel and Bfidger,]967) and
reinforcement schedule (Bridger and Mandel, 1965);‘ These procedures allow
for the testing of two critical hypotheses; first, whether any responding
at all is . present in subjects with no expectation of reinforcement, and
second, whether this residual fesponding follows traditional behavioural
laws as wou]d be predicted by 'conditioning' theories and some two factor
theories. |

This second issue is as important. as thg first, from an applied
as well as from a theoretical perspective. If there is residual
responding contrary to expectancy it is this residué that forms the basis
of many theoretical accounts of neurosis (e.g., Eysenck, 19765 and that is
invoked in most behaviour therapy rationales. Many_therapists adopt |
procedures from the general conditioning literatufé (Yates, 1975) and the
yet unresolved issue is whether these procedureé are appropriate to produce
high resistance to extinction in subjects aware of contingencies and
contingency changes. It cannot simply be assumed that any residual
respondfng found wil fo]]ow'any particular set of'fraditional behavioural
laws. For exémp1e,Athe two major competing accodnts 6f the partial
reinforcement extinction effect (PREE)'suggest qﬁite different things for
the effect Of.reinforcement schédu1e on responding contrary to expectancy.
The discrimination hypothesis (Mowrer & Jones, 1945).suggests that high
resistance to extinction after partial reinforcement (PRF) is due to the
greater difficu]ty for the subject in determininé that UCS will no longer
follow thé conaitioned stimulus (CS) in extinction:after PRF than after

CRF experience. According to this explanation, the PREE would be abolished



if subjects had uniform zero expectation of UCS at the onset of
extinction. On the other hand, conditioning'accouhts of the PREE (Hull,
1952) suggest that the superiority of PRF in leading to resistance to |
extinction is due to the acquisition of secondary_reinforcing value by the
unreinforced periods, which serves to maintain responding. This account
leads to the prediction that subjects' expectancy of reinforcement is not
invo]ved in, and hence is irrelevant to, the PREE; vThe resolution of
this theoretical conflict is therefore re]evant not only to theorists,
but also to those therapists who use PRF in programmes where resistance
to extinction is required in patients who are aware that UCS will no
longer follow CS after therapy.

Unfortunate]y, the results of the Bridgér and Mandel (1965) study
cannot be uéed to resolve this conflict. Subseduént research calls into
question the conclusion reached by Mande} and Bridger that residual
responding is obtained in subjects aware of confingencies at the onset of
eitinction. Wilson (1968), for example, obtained ‘no-trial' extinction
of a conditioned GSR in subjects instructed that shock, previously paired
with CS+, would now follow CS-. Similarly, Jennings et al.(1978) found
no-trial exﬁinction of the ﬁupi]]ary response to shock in subjects
informed that shock would no longer be presentéd’at’the onset of extinction.
This conc]usibn was based on the fact that respdndihg in a pseudoconditioning
contro]Agfoup was as high as in the experimental group from the first
extinctibn trial,

This debate over the issue of the existénce and/or nature of
.residual counter expectancy responding is not easi]y resolved. Although
the residual respénding often found at the onset of extinction, even in
subjects éware that UCS will no longer be presentéd, can be explained as

being due to imperfect expectancy manipulation (Brewer, 1974), it can also



be interpreted as evidence for two factor theories (DaQson & Furedy, 1976;
Razran, 1971). Furthermore previous research on thé question has suffered
from a number of methodological problems that preclude unequivocal
interpretation of results, and that must be overcome before the issues
addressed by Bridger and Mandel (1965) can be satfsfactori]y resolved.

. The fikst of these problems concerns the difficulty of manipulating
expectancyiin ény study using shock as the UCS and any electrode pickup
measure such as the galvanic skin response (GSR) as.CR. Since GSR
electrodes must remain on the subject during éxtinction in order to measure
responding, there is always the possibility that subjects will expect
shock presentation via GSR electrodes, despite experimenter's instruction
that shock'wil1 not be presented, and.despite the removal of shock
electrodes. In fact, Mandel and Bridger had to reject a third of their '
sﬁbjects fbr admitting to such an expectation. This suspicion that UCS _
may be presentéd is, in the circumstances, entirely justified. After all,
painful shocks can be administered through GSR electrodes, and deception
i$ now 50 commonly employed in psychological reSearch'that it is not
uﬁreasonab]e that subjects should be suspicious of instructions given by
eXpérimenters. | o

Although subjects in the Mandel and Bridger studies who expressed
any degree of disbelief in the instruction that UCS would no longer follow
CS were eliminated from the sample, it is quite possible that a more
sensitive,measure of expectancy might reveal additional subjects who
disbé]ievéd'thé experimenter (Creelman, 1966). Furfher, subjects may
choose, owing to situational demand, not to report ﬁny suspicions that they
might'have had about UCS presentation in extinction (Jennings et al., 1978).
This prob]em pf expectancy manipulation and measurement forces us to leave

open the question of whether responding in exiinction was due to maintained



and unreported expectancy of the UCS, or, as is claimed by Mandel
and Bridéér, to a conditioned response exhibited contrary to the
subject's expectancy. Further, since we cannotvbe certain that expectancy
of UCS was zero at the onset of extinction, we cannot be certain that
expectancy was equated across groups; and therefore, any group differences
could be due either to cognitive or to 'conditioning' factors, invalidating
their conclusions concerning the PREE. '

To minimize the possibility of any such counter—-instructional
expectatibﬁs it is necessary to make the apparatus for delivering the
UCS as far és}possible dissimilar to, and incompatible with, the apparatus
for measuring the conditioned response (CR). The difficulties in
quantifying such dissimilarity do nothing to reduce the urgency of the
problem. |

- An additional but frequently related problem found with all

unidirectional responses such as the GSR, is that of confounding of the
CR with artffact such as the orienting response (OR), which can be
distinguishéd fram the CR only with the use of 1atehcy and topography
criteria. Distinctions made on such bases are fraught with methodological
difficulties (Gormezano, 1965), based on contentious theoretical issues
(Stern & Walfath, 1977; Grings, 1965), and-may result in the rejection
of potentiaiiy important éonditioned components from analysis (Furedy
& Pquloé, 1977). |

Thrée techniqqes‘of experimental control have been commonly used
to resolve such problems, but all have major flaws. The simplest is the
attempt to habituate the OR through the use of CS -adaptation trials.
Habituation procedures were once considered to be important in conditioning
experiments, due to the implicit expectation that ORs, once habituated,

would not be reinstated. It is now accepted, however, that CS habituation



before acquisition is ineffective, as the CS, when:cdmbined with the
UCS, constitutes a novel stimulus which again elicits an OR (Stern &
Walrath, 1977).

Differential conditibning procedUres do-not resolve the problem,
for only the bairing of CS+ with non-reinforcement ié novel in extinctidn,
the CS- always having been associated with non-reinforcement. This
procedure would therefore result in more orienting responses being emitted
to CS+ than to CS- in extinction, and therefore ]eed-to the possibility of
finding a spurious effect. The fhird commonly employed control procedure,
the pseudoconditioning control, is also in principle problematic. Since
the control group cannot undergo acquisition proeedures identical to
those of the:experimental groups, there. is always the possibility that
certain artifacts will be more or less present in the control than in the
experimental Qroups. For example, at the onset_of extinction the
conditioning group has experienced only the CS-UCS complex, while the
pseudoconditioning control has experienced only tHe,CS alone, unpaired
with the UCS.’ Accordingly, the CS alone is novel only in the conditioning
group, and tﬁis group could therefore be expected to give orienting responsee
to fhe CS a]one, leading to apparent, entirely spurious, 'conditioned
responding', as in the differential conditioning procedure. Further,
pseudoconditioning controls must have the UCS scheeu1ed on either a truly
random or ekp1icit1y unpaired schedule. In the former case, CS will on
some tria1§ be paired with UCS, transforming the pseudoconditioning control
into a partial reinforcement conditioning group. In the latter, CS signals
a safe perfodAin which UCS will not bé presented, which could be expected
to lead to inhibition of the conditioned response;(Prokasy, 1965; Reseor]a,
1967). These problems render the pseudoconditioﬁfng'coﬁtro] group
inadequate as a means for correcting for artifact, eepecially during

extinction. '



The present study incorporates methodological and procedural
innovations designed to overcome both the prob]éﬁ:of inadequate manipulation
of expectancy, and that of confounding of conditioned responding with
generalised artifact such as the OR and pseudoconditfoned responses to the CS.
Thevsecond problem, which is methodologically the more fundamental of the two,
is dealt with by the use of the bidirectioné1 vasomotor response. The major
advantage of bidirectional responses such as the vasomotor response in
isolating conditioned responding from artifact wasﬁlong ago recognised (e.g.,
Luria & Vinogradova, 1959), but they'have not beéanrequently used. The one
vasomotor study involving expectancy manipulation in extinction (Shean, 1968)
conditioned constriction to shock, rather than dilation and constriction to
thermal stimuli, and so failed to take advantage'pf its bidirectional nature.

The digital UCR to warm thermal stimuli is dilation, to cold
constriction, and to novel, startling, or noxiou§ stimuli constriction B
(Sokolov, 1963). The CR to thermal stimu]i is in the same direction as
the UCR (Bykov, 1959). As in other response systems, ORs may unavoidably
be obtained on the first few presentations of the UCS. As has been pointed
out, these ORs cannot be eliminated with habituation procedures which,
accprding]y, are not used in this study. By conditioning one half of
each group to dilate to a warm stimulus paired with CS, and the other
half to constrict to a cold stimulus paired with'CS,.a measure. of
conditioned responding may be obtained by taking the. overall frequenc& of
responses in the direction of the conditioned responée for the group as
a whole, 'Thiskmeasure is automatically corrected fof artifact., ORs will °
decrease thé apparent frequency of conditioned responding in subjects
conditioned_to dilate, but increase it_in subjects conditioned to constrict,
thereby not affecting the group conditioning measure. Similarly, any

pseudoconditioned or other generalised responses to the CS will be in the
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same direct{oh for both warm and cold conditioned sdbjects, and will
therefore not contribute to the overall measure of conditfoned responding.
It should be stressed that in this design, the warm and cold conditioned
subgroups act as controls fof one another. Acco#ding]y, neither can be-
interpreted alone, but the two together provide a powerful means of
eliminating generalised artifact from the conditioned response measure.
This procedure thus does much to preclude the possibility noted in previous
studies that maintained responding in extinction may be attributable to
artifact.

In order to take advantage of this important featurg of the
vésomotor response it is first necessary to devi;e a scoring procedure
equally sensitive to both dilations and constrictions that allows treatment
in the samé,way of the records of subjects conditioned to dilate and those
conditioned to constrict. This requirement of edua] sensitivity to
dilations and constrictions is an unusual one, and results from the need
to base conditioned response measures on the differénce between responding
in subjecté conditioned to dilate and those conditioned to constrict.

Such a scoring procedure must be able to deal with several peculiarities

of the vaSomotor system. First, it cannot be assumed that latency and

rise times of constrictions and dilations will be the same. Vasoconstriction
is an active. process, controlled by sympathetic vasoconstrictor fibres.
Vasodilation, however, is due entirely to the release of vasoconstrictor
tone;(Lader, ]967). Accordingly, it is to be expected that latency and

rise time will be slower for dilations than for constrictions. Analysis

of pilot tesf'data in the present study revealed that while for constrictions
the median time for a deflection of .5mm or greéter fo take'p]ace in the
appropriate direction was less than 5 seconds, for dilations the median was

over 10 seconds, with both constrictions and di]ations showing a wide
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range of 1atenéies within and between subjects. Second, and for the
same reéson, the magnitude of constrictions is much greater than that of
dilations. Analysis of pilot data revealed that'this was so both within |,
and between subjects. Even in subjects conditioned to dilate to a wam

UCS, the magnitude of trials characterised by»conStrictipn (such as an OR)

are considerably larger than those characterised by dilation. These
considerations preclude the use of the commonly uéed digital pulse volume
measure (Furedy, 1968), since the close time locking of responses required

for this measure would not allow treatment of dilations and constrictions:

in the same way. The other comﬁon]y used alternative, maximum biood

volume change, (e.g., Zimny & Miller, 1966),vwou1d produce meaningful

results, but the wide latency criteria that would have to apply to include
both dilations and constrictions would reduce this measure to one of

maximum deflection within a given trial. As well as the usual problems of
reliability associated with taking a single scoré to represent a group of
scores, in this case taking maximum deflection as the score for each trié]
would result in a bias in favour of the relatively more labile constrictive
component. of the vasomotor response. For examp]é,_on trials with a brief
cénstriction followed by a sustained but re]atiVé]y‘small dilatioﬁ; a

meaéure of maximum change would classify the trial as constrictive even

when the mean tendency is dilative. Accordingly, an area under the curve
measure is mbst appropriate, as it takes account of all of the data within

a given;response period, but does not require close time locking. However,
owing to the requirement for équa] sensitivity for dflations and constrictions.
éndvto the fact that trials characterised.by constfiction are larger than
those characterised by dilation, the trial scores obtained must be

transformed in such a way as to reduce the impact of the size of

constrictions on the overall measure of responding. "The only available means

for doing this while conforming to the requiiement that comparisons
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between warm and cold conditioned subgroups reméin meaningfu1 is to reduce
the measure for each trial to an ordinal scale of dilation, no response,
and constriction. |

Expectancy manipulation problems can be mjnimized with fhe use of
a compact, distinctive, and easily removed'thermal stimulator. When this
is removed at the onset of extinction, no comparable means for thermal
stimulation are available. Although subjects may e*pect some other
consequence of the CS in extinction, this expectation would result in
orienting rather than conditioned resﬁonding, which would not contribute
to overall group performance. Some previous studies:such as that of
Jennings et al.(1978) have also been able to remove all possibility of
UCS presentation in extinction, and may therefore be equally powerful in
abolishing expectancy of the unconditioned,stimufus. However, none have
been able to do this and at the same time eliminate possible artifacts |
resulting from the use of unidirectional sympathetic response meésures
which may produce responding due to the generalised expectancy that
'something’ may follow CS in extinction. ‘_ |

The present study makes use of these methodo1ogica] innovations,
with respect to both expectancy manipulation and response measurement, to
begin the task of addressing again the question of the role of expectancy
in conditioning and extinction. Responding in exfihction is assessed
following two acquisition paradigms, continuous réinforcement (CRF) and
partial reinforcement (PRF). The CRF paradigm is used because of its
centra]ity:inAany accounts of learning. The ﬁRF baradigm is used because
of the joinf]y theoretical and practical importance of an explanation of
the Partial Reinforcement Extinction Effect, as reyiéwed above. In both
cases, it is hypothesized that in subjects given instructions and

instrumentational procedures designed to abolish expectancy
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of reinforcement in extinction, responding will drop to zero (or chance
level) from the first extinction trial. This hypothesis is thus
compatible with the discrimination explanation of the PREE, as advanced

both by Mowrer & Jones (1945) and Bridger and Mandel (1965).

METHOD

Subjects

51 undergraduate volunteer subjects were recruited in psychology
laboratory classes. They were told béfore volunteering that the experiment
involved conditioning, and that non-painful therméi'stimuli would be used.
10 subjects were eliminated for failing to arrive at their first or second
experimentél session, and one subject was eliminated owing to equipment
failure. The remaining 40 subjects were divided_ihto 4 equal groups, and
then each group was divided into two.sub-groups, each containing two male
and three female subjécts. Assignment to groﬁps was randomly determined
by order of arrival for the first experimental session. All subjects were
run in late summer and early autumn, when outside temperature varied

approximately between 10° and 250 C.

Apparatus

Subjects sat semi-supine in a reclining armchair in an experimental
3m x 2m room maintained at 23° C (+-1.5 C). Re]étivé humidity was not
contro]]ed and varied between 50% and 70%. This room was connected via
a plug-board to a similar room housing a Beckman 4 Channel Recorder model
RS11A. The thérma] stimulator was a small copper box (10cm x 10xm) held
to the subject's chest just below the sternum by a crepe rubber band, and
fed by water from three thermostatically controlled water tanks outside
the subject's room via solenoid switching va]veéland a 3/8" ID plastic pipe.

A second pipe from the stimulator to a drain allowed a continuous flow of
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water through the stimulator. The temperature of fhe stimulator between
UCS presentations was maintained at 299 C (+-29) for all subjects. This
temperature was within the range of temperatures judged subjectively
neutral by each subject in pilot testing. The cold UCS was 80 (+-29), and
the Qarm UCS was 40° C (+-20). These temperatures Qere determined by
pilot testing as leading to maximal UCRs. UCS waé'présented by the
switching of the appropriate solenoid valves of either the neutral, warm,
or. cold water tanks. Al1 solenoid va]ves'were audible to subjects at an
amplitude of approximately 48 db. Water flow cou1d be interrupted by the
experimenter with a manual valve; this operation'cobid be neither heard
nor seen by subjects. The time delay between switching the solenoid and
temperature change at the stimulator was maintained at 10 seconds and
constituted the inter-stimulus interval (ISI). A 52 db tone of 4,500 Hz
presented by means of a Sonalert and the conéurrént'switching.of the E
solenoids constituted the CS. CS and UCS duration were both 30 seconds,
and owing to the 10 second ISI theré was a 20 seéond bver1ap.

Response measures were : Channel 1, Blood volume. A Beckman

radial photocell transducer model 215660 was attached to the subject's
righg index fihger. The signal was fed to the pen recorded through a
bridée circuit and a general purpose coupler. Thé bridge circuit was used |
to correct the individual differences in tissue opéCity by adjusting the
photocell 1ight source until the photocell resistance measured 150 ohms.
For all subjects amplification was set at 5 mv/Mm, ,

Channel 2, Pulse size was measured by amp]ifying the blood volume signal

until theupulée waves were between 3 and 6 cn. A time constant was used

to maintain the pen within the limits of its travel.

Channel 3, Respiration. A mercury strain gauge'encircled the subject's
chest just_above the thermal stimulator. The signal was transduced via a

Parks Electronics Laboratory plethysmograph mode1'270;
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Channel 4, Surface temperature of the thermal stimulator. A thermal

probe was attached with tape to the outside surface of the stimulator,

and connected by fine wires to a Digitron digital thermometer.

Procedure

Subjects were'assignéd randomly to four'grpubs; half of each
group was conditioned to dilate to a tone followed by a warm UCS, and
the other half was conditioned to constrict to a tone followed by a cold
UCS. Experimenter and subject were of the same sex in all cases. Since
it was found in pilot testing that subjects were uﬁable to remain
reasonably still for more than 50 - 60 minutes without either falling
asleep or beC6ming restless, conditioning and extincfion took place over
two sessions in the case of the CRF groups and four sessions in the case
of the PRF groups.

On arrival for their first session, subjects were informed that
they would ﬁave to attend for either two or four sessions, and were told .
whether the stimulus would be warm or cold. The experimenter explained the
purpose of transducers and the thermal stimulator while attaching them.
~Subjects were told that responses given were automatic and therefore that
they were not required to do anything beyond relaxing, attending to the
tone, and trying not to make any violent movements, coughs, or sneezes in
periods when the tone was on. They were informed that there would be a
delay of fivé minutes while they accommodated toerOm temperéture and were
told of the expected duration of the session. They were also told that
they may find on some trials that the temperatufe would not follow the tone.
During this five minute period neutral temperature water (29° C) was
circulated through the stimulator. At the end of the five minutes the
first trial was présented by switching on the tone and water solenoid valve

for the appropriate tank. Trials were presented at sixty second intervals.
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but were wifhheld for.up to a further 30 seconds ifvthere was considerable
movement in the blood volume record. This happened on 3.2% of trials in
.the PRF groups, and on 4% of trials in the CRF grpubs.

The rationale for informing subjects of the CS-UCS relationship
was to retain comparability with the Mandel and Bridger (1967) study. It
may be that.informing subjects of contingencies will result in less
orieéting énd more rapid acquisition.

Group 1; Acquisition: 25 trials CRF. Extinction: Stimulator on.
. Fifteen acquisition trials were presented in the first session. On
arrival at.the second session subjects were treated as before, except that
instructions concerning the purpose of pickup tfansducers were not repeated.
There werelten conditioning trials in the 2nd session, after which the
experimentef went into the subject room, and infofmed subjects that there
would be a break of 2 minutes before the next trial, and that if they
wished they could move about for that time. This two minute break was
included tb ensure comparability of informed and noninformed groups, and
might be exbected to result in slightly lower reéfstance to extinction in
the two noninformed groups'than would otherwise have been the case. The
manual water_tap was turned off, preventing circd]ation of water through
the system regardless of the operation of tHe so]énoids. There were 20
presentations of the CS alone (tone p1u5'501enoid)‘scheduled as before.

At the end of the twenty trials pickup fransducers were removed
from the sdbject and a structured post-experimental questionnaire was given
to §scertajn what the subjects expected would happen during the course of

thé experiment, particuparly at the onset of extipction.
Group 2. Acquisition : 25 tria1§ CRF. Extihction : Stimulator off.
At the onset.of extinction the experimenter remqved.the thermal

stimulator and told subjects that UCS would no longer follow CS, and

that there"would be a number of presentations of the tone alone for the
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remainder of the session. The experimenter then séid_that there would
be a delay of 2 minutes before the next trial, and that the subjects
could move about duriﬁg that time if they wished. 1In all other respects
group 2 was identical to group 1. |

Group 3. Acquisition : 100 trials 25% PRF. - Extinction : stimulator
on. Subjects attended 4 sessions each of 30 tria]é, the last comprising
10 conditioning and 20 extinction trials. During,;dnditioning, trials
were schedq]éd on a 25% semi-random PRF schedule;':The final conditioning
trial before the onset of extinction was reinforced. On trials where
UCS did not follow CS, water flow was prevented for the duration of the
trial by turning off the manual water tap. In all other respects group 3
was identica1'to group 1. _‘

Group 4. - Acquisition : 100 trié]é 25% PRFi Extinction : stimulator
off. At the onset of extinction group 4 sybjects had the thermal )
stimulator removed and were told that UCS wou]d'nollonger follow CS and
that there wouid be a.number of presentations of the tone alone for the
remainder of'the session. They were then told that there would be a delay
of two minutes before the next trial, and that they could move about during -
that time if they wished. In all other respects group 4 was identical to
group 3. |

In summary, groups 1 and 2 had 25 continudué]y reinforced acquisition
trials, while groups 3 and 4 had fOO acquisition trials of which 25 were
reinforced; Groups 2 and 4 were given procedures‘designed to abolish their
expectancy of reinforcement before the first extinction trial and groups 1
and 3 wefe'nbt. In all groups in both acquiSition‘and extinction, the

solenoids were switched with the tone on all tr{als.
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Scoring

The final ten conditioning trials and the 20 extinction trials
were scored in the following way. A line was drawn horizontally along
the blood volume record at the height of the small pulse wave immediate]y
preceding CS onset for all trials. The 30 second CS duration (incorporating
a 20 second interval in which UCS was presented on conditioning trials) was
divided into six 5 second periods. For each five second period the average
deviation of a line drawn through the peaks of the small pulse waves of the
b]bod volume record from the horizontal line waé scored to the nearest
.5mm. These average deviations Qere summed across the six intervals for
each tria]Atq produce a mean change score. In Order to allow for the
differences in magnitude of constrictive responses as opposed to dilative
responses, these mean change scores were transformed to +, -, or 0 scores.
Trials with a positfve mean score were éssigned a +, those with a negative
mean score were assigned a -, and trials with a heah score of O were assigned
0. Non paramétric data have been used by Baer ahd Fuhrer (1970) to
overcome ;imilar distributional problems in blood volume data. Trials on
which majbr Fespiratory changes or body movements coincided with changes -
iﬁ the blood volume record were not scored (Brown, 1967). This criterion
resd]ted in the rejection of 3% of trials. On-target responses were
defined as dilations in subjects conditioned with a warm UCS and
constrictions in subjects conditioned with a cold UCS, and off-target
responsesAwereﬂdefined as constrictions in subjecté conditioned with a
warm UCS and dilations in subjects conditioned with‘a cold UCS. The
proﬁbrtioh of on-target responses -to the total of oﬁ- and o%f—target
fesponses (excluding O responses) given by each sﬁbject for each block
of five trials were determined. These proportioﬁs were then arcsin
transformed as Winer (1971) recommends for proportional data, using

the formula X' = 2 arcsin ¥ X .
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' RESULTS '
The means for the four groups over each of the four blocks of
conditioning trials, and for the final ten conditioning trials, are
graphed in Figure 1, which also shows the proportion of on-target to on-

and off-target responses for each group on the first extinction trial.

Conditionihi

To assess the possibility that systematic differences in subjects'

~ responding between groups may have led to any differences between groups

in extinction;-an analysis of variance was performed on the four groups

for responding over the final ten conditioning trials. No significant
differences were found between groups, F (3,32) = .27, n.s. Evidence

that conditioning has taken place is drawn from the significant responding
in extinction found in the two groups given traditidna] (noninformed)
extinctioh procedures over the first five extinction trials, t (19) =

2.6, p (one tailed) < .01. Significantly above chance on-target responding
during acquigition\ﬂas shdwn in both the CRF warm UCS subgroup, t (9) =
2.44, P. (one:tailed) < .025, and the CRF cold UCS subgroup, t (9) =

3.56, p (one tailed) < .005.‘ There was also signifiéantly above chance on-
target responding on the 25 reinforced trials in the PRF warm UCS subgroqp
£ (9)
1 (9)

2.67, p (one tailed) < .025, and the PRF cold UCS subgroup,

22.8, p (one tailed) < .0005. Although there was significantly
more onutafget responding to the cold UCS than to the warm UCS during
acquisition in' the PRF group, F (1, 72) = 26.65, p < .001, and a marginally
non—significént trend in the same direction in the:CRF group, F (1, 72) =,
4,185, p = | .0557, this cannot be interpreted éé'ShOwing greater
conditiohébi]ity of cpnstrictioﬁ than dilation oﬂihg to the‘intentionai
confounding of artifact with responding within each subgroup. That is,
artifact adds to measured responding in the cold UCS subgroup and subtracts

from it in the warm UCS subgroup.
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Extinction

Differences between groups were tested by analysis of variance.
in addition to the experimental factors of intereét, an additional factor
of warm and cold UCS was added to the analysis to éQoid including variance
attributable to artifact (which adds to measured reéponding in cold UCS
subjects and subtracts from it in warm UCS subjects), which would have
spuriously inflated the variance. Several 3 way analyses were performed -
in preference to a single 4 way analysis for two reasons. First, separate
three'way analyses would have been required in addition to the 4 way
analysis in drder to demonstrate the effects of interest, rendering all
but the interaction of expectancy manipulation and}conditioning procedure
redundant in the 4 way analysis. Second, examination of medns shows that
such an interaction would be meaningless, and could seem to support the
inco;rect conclusion that expectancy had a differential effect on |
responding between the two conditioning procedures. In fact, expectancyA
manipulation led to the abolition of responding in both groups, the
apparent interaction being due to the significantly higher rate of
responding in the PRF noninformed than in the CRF noninformed groups,
F (1,48) ? 5.02, p < .05. Although there was significantly more on-target
“responding in fhe cold UCS than thé warm UCS subgroups, F (1, 48) = 5.31,
p < .05, the warm UCS subgroups also showed signifitant]y above chance
responding over the first five extinction tria1§ t (9) = 1.87, p (one tailed)
< .05, This shows that the responding in the noninformed groups is not

due to artifact.

Both the PRF and CRF noninformed groups showed significantly more
responding than their informed counterparts; respectively, F (1, 48) =
1.1, p < .005, and F (1, 48) = 6.37, p < .025. However, the two informed
groups did not Ziffer from one another, t_(], 48) = ,01, n.s. None of the

fluctuations above or below the chance level in-these two groups approach
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significance, nor do they differ from one anothéf on any trial block.

There was proportionately more on-target responding in the cold UCS
subgroups tﬁan the warm UCS subgroups in these two groups, F (1, 48) =

6.9, p < .025. This is due to artifact such as ORs -rather than maintained
responding in the cold UCS subgroup, as both warm‘and'cold UCS subgroups
show a comparable proportion of constrictions, ref]ected in the overall
below chance responding in these groups in extinction. Rates of responding
for the warm and cold subgroups of all four grodps averaged over the first
ten and the sécond ten extinction trials are shown in Table 1.

Orthogbnal trend analyses performed on each of the four groups
revealed only 6ne significant effect, a linear trials effect for the CRF‘
noninformeq.group, F (1, 24) = 5,67, p.< .05, Thatvis, only the CRF
noninformed group shows extinction; neither the PRF noninformed nor the
two informed groups show a reduction in respondihg_over trials. In the
case of the informed groups, this is because neither shows responding at'
above chanceAleve], both groups performing at or BeTow chance level from
the first ektinction trial. In the case of the PRF noninformed group,
the lack of ‘a significant trials effect is due to maintained responding

over all fouf blocks of extinctjon trials.

Questionnaire Data

Analysis of questionnaire‘data revealed that PRF noninformed
subjects were more likely to report expecting UCSlthEoughout the extinction
trials than were CRF noninformed subjects, x? = 6.36, p < .05. None of
the informed subjects reported expecting a thermal UCS in extinction. Only
' two subjects in the noninformed groups reported iero expectancy of UCS at
the onset of extinction, and both performed at a Tevel above the mean for
their respebtive groups. There were insufficient data for this effect to

be tested or interpreted.
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DISCUSSION

Those groups given traditional extinction_procedures showed the
expected maintained responding in extinction, with longer extinction after
PRF conditioning than after CRF. However, both PRF and CRF conditioned
groups with the thermal stimulator removed, and therefore wjth no
maintained expectancy of UCS, showed no residua},reéponding in extinction.
This finding clearly supports a cdgnitive rather than two factor account
of extinction, as ft shows that awareness of extinction contingencies is
aisufficient'conditioh for the abolition of conditioned responding, contrary
to all bwb factor theories.Attempts to account for this 'no-trial’
extinction on the basis of a lack of genera]isation of the conditioned
response to the novel situation in which the therma] stimulator was
removed (and therefore in which the conditionedireSponse, although present,
was simply not evoked by the novel stimulus comb]éx) can be discounted |
un1ess>the nbve1ty is couched in cognitive-terms. That is to say, it is.
not the difference between stimuli present during_the conditibning and
extinction phases as such that led to extinction; it is the meaning to
the subiect of this stimulus change. This conciusion is based on the
interesting sfudy by Jennings et al. (1978) mentjbned previously. Although,
as was argued earlier, pseudoconditioning control procedures as used in
this study cannot be‘used to justify the conclusion that there was no
residual responding in subjects informed that UCS will no longer follow ;S,
intergroup'éomparisons on the effect on extinction“df various changés in
the stimulus array are meaningful. .In thé Jennings et al. study, these
stimulus changes varied from the relatively major intervention of the
removal of an arm band used for UCS ‘presehtation to the more minor change
to the stimulus array involved in the cutting of a wire that fed power to
the band.#'A11 of these procedures were equa]jy éffective in.reducing
responding, while a meaningless bdt equally major stimulus change

(adjustment to the arm band) had no effect on responding.



23

The finding of 'no-trial' extinction, while at variance with
traditional conceptions of conditioning and the conclusions drawn from
many previous expériments, is quite consistent with Brewer's (1974)
suggestions that residual responding found in earlier experiments is dué
to imperfect expectancy manipulation, and that better experimental
designs will lead to a demonstration that there is no counter-expectancy
residual responding. In this regard it is interesting to note that
Bridger and Mandel's (1965) study does completely not support those authors'
interpretation that there is maintained responding contrary to cognitive
expectancy.' Examination of the extinction data for tﬁose subjects aware
that UCS would no longer be presented reveals that responding to CS+
drops on the first extinction trial to a low level that is maintained
throughout the 10 extinction trials. The appearance of maintained
~responding that éxtinguishes over trials is due to the fact that
responding to CS-, initially lower than to CS+, increases to the same
level as CS+ over the second five trials. This increase cannot be due
to pseudoconditioning or sensitisation as is argued by Bridger and Mande1:
for UCS was not presented in extinction and therefore the greatest
résponding due to either artifact would be ekpected on the first
extfnction trial., It is extremely difficult to account for this phenomenon
in terms of any conditioning effect. | |

Some theorists (e.g., Mandel & Bridger, 1967) have asserted that
responding contrary to expectancy may be obtained oﬁ]y with emotionally
meaningful stimuli such as e]ectric shock. This assértion will remain
unfésted untii brocedures for the use of such st{mulf'are devised that
aQoid the possible confounding of artifacts with conditioned responses,
and that overcome the problems of expectancy manibu]ation connected witi
the use of such stimuli. There remains, nevertheless, the possibility that

under certain conditions conditioned responding contrary to expectancy may
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be denonstrab]e. It has been shown, for example; tﬁat the use of a
very traumatic UCS (respiratory para]ysis) leads to CRs very different
from those produced with a milder UCS (Campbe]];'Sanderson & Laverty,
1964). In this last cited study however, electric shock was classified,
along with loud noise, as a mild UCS. It is clear only that the
Aifferential effect on response stréngth'of intense, traumatic or
emotionally charged UCSs remains a problem for investigation. Existing
data and theory are insufficient to warrant any assertions.

The finding that partial reinforcement conditioning procedures
are not in themselves sufficient to produce respondihg resistant to
extinction is of considerable practical importance. Many behaviour
therapy programmes employ partial reinfor;ement on the assumption that
behaviour change will be maintained longer after this form of conditioning
than after continuous reinforcement. It appears; as was suggested by‘ ”
‘Bridger and Mande]‘(1965) tﬁat long extinctiontfoliowing partial
reinforcement may be attributed to the greater difficulty in discriminating
between conditioning and extinction contingencies,}énd therefore in
‘determining. that UCS will no longer be presented, rather than to a more
resistant conditionéd response 1s such, Accordingly, there is no reason
to believe that the use of PRF is appropriate in therapy programmes where
long extinction is required at the end of therapy, When subjects are
aware that UCS will no longer be presented. |

Ihdeed, the finding of 'no-trial' extinction when subjects are
aware that UCS will no longer be presented calls into question the use
of c]assicai conditioning procedures in adult human behaviour therapy.

It can no longer be assumed that a résponée classically conditioned to a
stimulus will be evoked by that stimulus when subjects are aware that the

cs - UCS contingency no longer applies. Since a great many behaviour
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therapy progranmes are based on that assumption, current research on the
role of expectancy in the extinction of classically conditioned responses

should have far reaching consequences.
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1st 10 TRIALS . 2nd 10 TRIALS
WARM .919 .635
NON INFORMED
COLD .970 .934
CRF
: WARM . .692 .568
INFORMED
COLD .781 : .979
WARM .919 1.014
NONINFORMED _ ~
: COLD 1.220 o 1.113
PRF _
' . WARM . - ,753 Co 665 -
INFORMED :
COLD .785 : .793

TABLE 1. Mean proportion of on-target/on- plus off-target responding
(arcsin transformed) in the warm and cold subgroups of the 4 experimental

groups averaged over the first and second blocks of 10 extinction trials.
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FIGURE 1

" Level of responding at the end of acquisition and throughout
extinction trials. (Level of responding is measured as the proportion
of on-target responses to on- and off-target responses, arcsin
transfonnea. Extinction trials are graphed in b]dcks of 5. Acquisition
level is the mean of the last two blocks of 5 trials. The chance

responding line is at the level of the arcsin transfonnat{on of .5).
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ABSTRACT

In a previous study by the authors, immediate extinction

of conditioned vasomotor responding was obtaihed, under
conditions of both continuous and partial reinforcement,
when the UCS delivery apparatus was removed and'Subjects
were informed that there would be no further UdS:
presentati&ns. The present study varied the npmber of
continuous reinforcement trials using the same conditioning
procedure. 40 human subjects were randomly divided into
two groups, given thermal vasomotor conditioning procedures
on either 25 or 100 continuous reinforcement trials. At
the onset of‘eitiﬁction half of each groupvwaé given
traditional noninformed extinction procedures, while the
other (informed) half had the thermal sfimulaforlremoved;'
Immediate extinction was obtained in informéd subjects
given 25 conditioning trials. However, there was no
significanf reduction of responding in informed subjects
given 100 conditioning trials. Consequences fof behaviour

theories and therapies are discussed.



The growing debate over the role of cognition in the
conditiﬁning and extinction of autonomic responses should be of great
interest to behavior therapists. It has suggééfed (Bolles, 1972,
Brewer, 1974) that the period of maintained responding normally
found in extinction may be due to the difficulty for the subject in
discriminéting the onset of extinction. This_suggestion is based on
;he finding that subjects who are informed ofnthg'termination of the
CS-UCS contingency at the onset of extinction show a very great
(sometimes complete) reduction in responding on the first
extinction trial (Brewer, 1974). These find;ngs have direct
relevance to therapeutic situations. Many programmes of behavior
modification require, for their success, that clients continue to
produce'the therapeutically conditioned response after treatment
has terminated and (at least for a short time) before reinforcement
is provided in the natural environment. Such responses by the
client thus constitute, in effect, extinction trials. Furthermore, .
it may.offén'be obvious to clients that the reinforcemgnt
contingencies which applied during treatment are no longer in effect
once thgy step into the real Qorld. The gloomy conclusion is that
there may be no experimentally base& reason to expect therapeutic
change,vdué to conditioning, to be maintained after treatment. Nor
is such a conclusion necessarily at odds with clinical experience.
In view of the growing evidence that expectancy and demand, both
transient effects, may account for much of the treatment efficacy
of the.behavior therapies (Russel, 1974), tﬁe suggestion that
current béhavioral research does not allow the prediction of
treatment success for many behavior therapies should be of great

concern. -



To a great extent, however, the research thch shows complete
or nearly complete abolition of responding through instruction appears
to be based on the assumption that all condi;ioning procedure are
about equally appropriate for testing the clinically vital issue of
whether residual responding remains. Although this assumption would
- appear to be reasonable according to traditional Hullian conceptions
of con&itioning, it 1s becoming increasingly clear that Hullian theory
cannot cope with the results of studies involving cognitive
manipulation (Brewer, 1974), and may be singﬁiarly inappropriate as
a theoretical base for such research. A most_interesting hypothesis
drawn from other conceptions of conditioning'and relevant to this
debate_is,that different conditioning procedures may lead to
qualitative differences in performance. Although.there has been
little direct interest in the possibility,va-number of theorists
have arguéd since nearly a century ago that épgnitive processes
come to have less and less influence over the performance of an
act with repetition, the response becoming léés énd less susceptible
tp cognitive control and more and more automatic after a great many
repetitions (James, 1890; Kimble & Perlmuter;‘1970; Bindra, 1969;
Shiffrin & Schneider, 1977). Bolles (1972) singies out much
practiced fESponding as a possible exception to his expectancy based
theo;y‘of learning, suggesting that "... perhaps sheer repetition of
a response as a consequence of theAlaw of performance suffices to
connect it with prevailing stimuli. Certainlyvthére is little a
Eriori‘reason to expect such behavior to be governed by the same
laws or to depend on the same neural mechanisms éé those involved
in the laws of learning, performance, and motivation that have just

been proposed". However, research supporting such a change in



learning processes over extended conditioning trials is not
extensive.

A ﬁﬁmber of studies have called for introépective reporting
of cognitive activity in paired associate lear#ing and motor skill
learning tasks; their results suggest that mediational activity is
at its greatest in early stages of learning, with reported mediation
decreasing over trials (O'Brien, 1921; Barnes & Underwood, 1959,
Dean & Mgrtin, 1966). These studies are consistent with the hypothesis
that there may be qualitative differences between recently learned
and much practiced responding. However, such studies do not
provide direct support for the suggestion that the latter is more
resistant to informational or instructional control than the former.
Two studies have examined this issue directly.

Grings and Lockhard (1963) found no increase in resistance to
extinction after instructions that UCS Qould nb}longer be
presgnted; in subjects given 36 GSR conditioning trials compared with .
those given only 9. However, this study may have used too few
conditioning trials to demonstrate effects présent only in highly
practiced responding. The same can be said for the majority of other
'informed unpairing' experiments (ie, ones in which subjects are
informed of the onset of extinction trials) whiéh have used between
10 and 20 reinforced trials. The notable exception is a study of
eyeblink conditioning to an airpuff UCS by Hartm;nn and Grant (1962),
who used 60 reinforced trials in their CRF conditioned group. This
group showgd no reduction in responding after unpairing instructions,
contrary to the effect found in other groups and in other
experiments. This group's performance is thus cdﬁsistent with the

hypothesis that after much practice, responding may not be



subject to'instructional control.

Néﬁertheless, Hartmann and Grant's study does not provide
strong support for the hypothesis. The reason is that their study
had two weaknesses that are shared by many experiﬁents on the role of
expectancy in conditioning and extinction: uncertain expectancy
manipdlatién and susceptibility to artifact. Hartmann and Grant
did not assess subjects' expectancies of UCS preéentation during
extinction. It is very possible, however, that some subjects
disbelieved the experimenter's instructions that there would be no
further air puffs, especially since the UCS deiivery apparatus
remained intact throughout extinction. Other-studies that have
assessed subject expectancies in similar circumstances have found
that subjects often disbelieve such unpairing instructions
(Creelmén, 1966; Mandel & Bridger, 1973). Furthérmore, such
assessments are probably conservative. The demand characteristics
of the experimental environment are more likély té induce subjects to
understate their disbelief than to exaggerate it (Jennings, Crosland,
Loveless & George, 1978). The problem of generating appropriate
subject gxpectancies can be minimized by removing the UCS delivery
apparatus or rendering it clearly inoperative. Even this procedure
- 18 ineffective, however, in a widely used eXpefimental preparation,
that of conditioning GSR to shock. Mandel and Bridger (1973) f;und
that many subjects admitted to a continued expectancy of shock
through the GSR electrodes. Since the shock and the recording
electfbdes are somewhat similar, and painful shocks can be delivered
through GSR electrodes (although usually by aééident), the
expectancy is hardly unreasonable. Susceptibility to artifact,

such as reinstatement of the orienting response during extinction



(when the CS without a subsequent UCS constitutes a novel stimulus),
is a problem for any conditioning procedure that makes use of
unidirectional responses, such as GSR or pupillary contraction.
Distinguishing such artifacts from genuine conditioned responses 1is
difficult and sometimes unreliable (for details see Eaglen &
Mackenzie, in press).

Eaglen and Mackenzie (in press) tested fhe effect of
unpairing instructions on responding in extinctibn, in an experimental
preparation designed to overcome these.diffiéuities. Artifacts such
as orienting responses and reflex responses to the CS wefe corrected
for by use of the bidirectional vasomotor response; such artifacts
increase the apparent strength of constriction and decrease the
apparent sgrength of dilation, leaving no net gffect; . Subject
expectanciés of no further UCS were maximized by removing the
thermal stimulator prior to extinction, as well as instructing
subjects appropriately. Under these conditions tﬁey found abrupt
abolition of conditioned responding from the first extinction trial,
in subjects. given the unpairing instructions. The effect was as
noticeable in subjects given partial reinforcement (PRF) acquisition
trials as in those given continuous reinforcement (CRF) trials.
Those not given unpairing instructions showed thé.usual extinction
curve (following CRF) and resistance to extinction (following PRF).
Thus, the Eaglen and Mackenzie study supported the hypothesis
that responding during extinction is under the control of
pognitiveb(expectancy) variables.

Eaglen and Mackenzie did not assess the effect on responding
in extinction of varying the number of acquisition trials. Since

their study showed a strong and clear effect'bf unpairing



instructions, however, it provides the basis for a strong test of
the effect of number of acquisition trials. The present study makes
use of the same experimental preparation, varying the number of
acquisition trials to test the hypothesis that, uﬁder conditions
of overlegrned practice, responding in extinction is relatively
independent of cognitive control.
METHOD

Subjects

42 undergraduate volunteer subjects were recruited in
Psychology:practical classes. They were ﬁold'befpre volunteering
that the experiment involved conditioning, and that non painful
thermal stimuli would be used. 2 subjects were eliminated for
faiiingltq'arrive at their first or second e#perimental seésion.
The remaining 40 subjects were divided into 4 equal groups, and then
each group was divided into two subgroups, each containing 2 male
and 3 feﬁale subjects. Assignment to groups was randomly
determined by order of arrival for the first experimental session.
Subjects in all groups were run in late summer an& early autumn,
when outside temperature varied approximately between 10° and 25°C.
Apparatus

,Qonditioning and extinction took place in an experimenta;
3m x 2m room maintained at 23°C (+-1.5°C). The thermal UCS waé
administered by running warm (40°C) or cold (8°C).water through a
small thermal stimulator attached to the subjeqt'é chest immediately
below the sternum. - Between presentations of wéfm or cold temperatures,
the stimulétor was flushed with neutral temperature water (29°C).
A 52db toﬁe of 4,560 Hz and concurrent audible switching of solenoid

water valves constituted the CS. CS and UCS duration were both



30 secon&s; there was a 10 second ISI (CS onset - UCS onset) and thus
a 20 second overlap between CS and UCS. The conditioned response,
blood volume, was measured on a Beckman 4 channel recorder in an

. adjoining room. In addition, pulse size (also taken from the above
transducer), respiration (via a chest strain gauge) and surface
temperature of the thermal stimulator (via a thermal probe) were
recorde&. This apparatus is described in detail by Eaglen and
Mackenzié (in press).

Procedure

Subjects were assigned randomly to four groups; half of each
group was conditioned to dilate to a tone followed by a warm UCS,
and the dﬁﬁer half was conditioned to constrict ta-a tone followed
by a cold UCS. Experimenter and subject were of the same sex in
all cases. Since it was found in pilot testing that subjects were
unable to'femain reasonably still for more than 50 -~ 60 minutes
without either falling asleep or becoming restless, conditioning
and extinction took place over two sessions in the case of the
CRF 25 groups and four sessions in the case of the CRF 100 groups.

On arrival for their first session, subjects were informed
whether they were required to attend two sessions or four, and were
told whether the stimulus would be warm or cold. 'The experimen%er
explained the purpose of transducers and the thermal stimulator while
attaching them. Subjects were told that responses given were
automaﬁic and therefore that they were not required to do anything
beyond relaxing, attending to the tone, and trying not to make any
violent movements, coughs, or sneezes in periods.when the tone was
on. They were informed that there would be a delay of five minutes

while they accommodated to room temperature and were told of the
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expected duration of the session. They were also told (to ensure
comparability to a previous study) that they migh£ find on some
trials that the temperature would not follow the tone. During this
five minute period neutral temperature water (29°C) was circulated
through the stimulator. At the end of the five minutes the first
trial was presented by switching on the tone and water solenoid
valve for the appropriate tank. Trials were presénted at sixty
second-intervals, but were withheld for up to a further 30 secogds
if there waé considerable movement in the blood'volume record. This
happened on 5.1% of trials in the CRF 100 grohps,'and on 4% of trials
in the CRF 25 groups. |

Group 1. Acquisition: 25 trials CRF. Extinction: Stimulator
on. Fifteen acquisition trials were presenteq in the first session.
On arrival at the second session squects were ;reated as before,.
except that instructions concerning the purpose of pickup transducers
were not repeated. There were ten conditioning trials in the 2nd
session, after which the expgrimentgr went intb the subject room,
and informed subjects that there would be a bréak of 2 minutes before
the néxt-trial, and that if they wished they could move about for
that time. This two minute break was included to ensure comparability
of infqrmed an& noninformed groups, and might be expected to result
in slightly lower resistance to extinction in the two noninformed
groups thaﬁ would otherwise have been the caée. The ﬁanual water
tap (no; visible to the subjects) was turnedAéff, preventing
circulation of water through the system regardless of the operation
of the solenoids. There were 20 presentationé of the CS alone (tone

plus solenoid) scheduled as before.
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At the end of the twenty trials pickup-fransducers were
removed from the subject and a structured pogt experimental
questionnaire was given to ascertain what the,sﬁbjects expected
would happen during the course of the experiment, particularly at
the onset of extinction.

Group 2. Acquisition: 25 trials CRF. . ﬁxtinction: Stimulator
: off. At the onset of extinction the experimehtér removed the thermal
 stimulator and told subjects that UCS would nollonger,follow Cs,
and that there would be a number of presentatibns of the toﬁe alone
for the remainder of the session. The egpgrimenter then said that
there would be a delay of 2 minutes before tﬁé'next trial, and
that the subjects could move about during that‘time if they wished.

In all other respects group 2 was identical to group 1.

Group 3. Acquisition: 100 trials CRF. Extinction: Stimulator
on. Subjects attended 4 sessions each of 30 trials, the last
comprising 10 conditioning and 20 extinction ;fials. In all other
respects'group'3 was identical to group 1.

Group 4. Acquisition: 100 trials CRF. .Extinction: stimulator
off. At the onset of extirction the experimenter removed the
thermal stimulator and told subjects that UCS would no longer follow
CS, and that there would be a number of presentgtions of the.tone
alone for the remainder of ﬁhe session. The e#perimenter then said
that there would be a delay of 2 minutés'befdre‘the next rial, and
that the subjects could move about during that time if they wished.

In all other respects group 4 was identical to group 3.

In summary, groups 1 and 2 had 25 acquisition trials, while

groups 3 and 4 had 100 acquisition trials. Grdups 2 and 4 were given

procedures designed to abolish their expectancy of reinforcement
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before the first extinction trial and groups 1 and 3 were not. In
all groups, in both acquisition and extinction, ;he solenoids and
the tone were turned on together to constitute the cs.
Scoring |

The final 10 conditioning trials, and the'20 extinction trials,
were scored as dilations, constrictions, and 0 responses on the basis
of the_mean direction of change in the blood volume record over the
30 seconds following CS onset. This scoring-ﬁrocedure was designed
to overcome difficulties associated with differéﬁt magnitude and rise
times of dilations and constrictions, and the need to obtain comparable
sensitivity to both, as discussed by Eaglen and Mackenzie (in press).
On-target responses were defined as dilations in subjects conditioned
with a warm UCS, and constrictions in subjects éonditioned with a
cold UCS; off-target responses were defined as comstrictions in
subjects conditioned with a warm UCS, and dilations in subjects
conditioned with a:cold UCS. The proportion of on-target responses
to the toal of on- and off-target responses (excluding O responses)
given by each subject for eaéh block of five trials was determined.
These proportions were then arcsin transformed as Winer (1971)
recommends for prqportional data, using the formula X' = 2 arcsinyX.

RESULTS |

The means for the four groups over each of.the four blocks of
extinction trials, and for the final ten conditioning trials, are
graphed in Figure 1. |
Cénditioning

To assess thé possibility that differeﬁces between groups in
responding during acquisition may havé led to ény differences between

groups in responding during extinction, an analysis of variance was
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performed on the four groups for responding over the final ten
conditioning trials. No significant differences were found between
groups, F 13,32) = ,07, n.s. The absence of significant differences
between groups, and the close similarity in means for responding in
acquisition for CRF 25 and CRF 100 groups (illus?rated in Figure 1),
show that the additional conditioning trials_;n CRF 100 groups did
not lead to a higher rate of conditioned respénding; they are
evidence, therefore, that these additional trials were overlearning
trials. Evidence that conditioning has taken-place is drawn from
the‘sigﬁificant responding in extinction found in the two groups
given traditional (noninformed) extinction procedures over the first
five extinction trials, t (19) = 5.31, p (one tailed) < .001.
Significantly above chance on-target responding during acquisition
was shown by all subgroups (CRF 25 warm UCS éubgroup, t (9) = 2,44,
p (one téiled) < .025; CRF 25 cold UCS subgroup, t (9) = 3.56, p
(one tailed) < .005; CRF 100 warm UCS subgroup, t (9) = 2.19 p
(one tailed) < .05; and CRF 100 cold UCS subgroup, t (9) = 6.78,
p (one tailed) < .Q01).
Extinction |

Differences between groups were testedlﬁy analysis of variance.
In additiop to the experimental factors of interést, an additional
factor'of warm and cold UCS was added to the analysis to avoid
including variance attributable to artifact (which adds to measured
responding in cold UCS subjects and subtracts from it in warm UCS
subjects), which wpﬁld have spuriously inflated the variance.

The CRF 25 ;oninformed group showed significantly more
respondiﬁgithan its informed counterpart, F (1,48) = 6.37, p<.025.

However,v;he two' CRF 100 groups did not differ from one another,
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F (1,48) = .321, n.s. While there was no significaﬁt difference between
CRF 25 and CRF 100 noninformed groups, F (1,48) =,1.?7, n.s., there was
significantly more responding in extinction in the>CRF 100 informed group
than in the CRF 25 informed group, F (1,48) = 9.61, p<.0l. Rates of
responding'for the warm and cold subgroups of all four groups averaged
over the firét ten and second ten extinction trialg are shown in Table 1,

Orthogonal trend analyses performed on each of the four groups
revealed only one significant effect, a linear trials effect for the
CRF 25 noninformed group, F (1,24) = 5,67, p<.05. Ihat is, only the
CRF 25 noninformed group shows extinction; neither the CRF 25 informed
nor the two CRF 100 groups show a reduction in resbonding over trials.
In the case of the CRF 25 informed group, this is because it never shows
responding at above chance level; responding is af or below chance level
from the first extinction trial. In the case of -the CRF 100 groups, the
‘lack of a-sigﬁificant trials effect is due to maintained responding over
all four blocks of extinction trials.

Overall, thére was significantly more on;target responding in
the cold UCS subgroups than in the warm UCS subgroﬁps in extinction
F (1,96) = 9.44, p<.005. However, in the three groups that (as predicted)
showed maintained on-target responding over the first five extinction
trials, the response levels were significantly abbve'chance for both the
warm UCS subgroups (t (14) = 2,206, p (one tailed) <.02) and the cold
UCS subgroups (t (14) = 5.957, p (one tailed) <.001).

Questionnaire Data

Number of acquisition trials had no effecf on reported
expectancy of UCS during extinction, either in informed subjects (none
of whom reported any level of UCS expectancy in extinction), or in

noninformed subjects (X2 = 1.0, n.s.). Ninety percent of noninformed
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subjects, as against zero informed subjects, report;d expecting UCS
during extinction. The difference is significani (X? = 32.72,
p<.001).
DISCUSSION

~Iﬁ the groups with the thermal stimulator attached in
extinctioﬁ the usual longer extinction following-loo‘than 25 conditioning
trials was obtained. The expected reduction in responding consequent
on abolishing subject's expectancy of reinforcement (in this case by
removal of ﬁhe,the:mal stimulator), is found only in subjects
conditioned with 25 trials. In this case responding was abolished on
the first'extinction trial. Although some previoﬁs studies report a
low level of fesidual responding in similar circumafances,'it can be
argued that this 1s due to inadequate expectancy m&hipulation and to
confounding of the conditioned response with artifact (Brewer, 1974;
Eaglen and Mackenzie, 1980). The group that ha&xloo reinforced trials
(of which'75 were overlearning trials) did not,'hoﬁéver,-show a reduction
in resistaﬁqe to extinction with abolition of expéctation of UCS.
Neither the initial decline in that group's responding, nor the subsequent
rise, are significant. That is, it would appear that
non-overlearned-responding can be abolished by expeétancy manipulation,
a finding in accord with a strictly cognitive exﬁlanation of conditioning;
overlearned responding by contrast, appears to bé,gntirely unaffected
by expectanéy ﬁanipulétion, a finding more consistent with a traditional
Hullian view. | |

This radical difference between the effégt of expectancy
manipulation on overlearned and non-overlearned rgﬁponding is consistent
with the view‘that a response becomes less accessible to cognitive

control with repetition. It would appear that cognitive expectation of
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UCS is not required for the production of a conditioned response after
sufficient conditioning trials have elapsed, the pfdcess becoming
automatic. The results from this experiment caﬁnpt be accounted for
by strictly cognitive theories (which would argué against the
possibility of a conditioned response contrary to subjects' expectancy)
or by strictly "conditioning" accounts’ (which canﬁot account for the
abolition of responding in the CRF 25 group with the stimulator removed).
They are also inconsistent with the popular two factor and two process
theories which argue either that both cognitive and 'conditioning'
factors contribute to responding at all times (Mo&rer, 1960) or that
one learning process is used in preference to the other except when for
some reason it is unavailable (Razran, 1955). inéggad, it would appear
from these results that conditioning processes éupplant cognitive
processes given sufficient repetition of the CS;UCS pairing. This
seems more consistent with James' (1890) notion.pf "habit, the great
flywheel" maintaiping behavioral patters that 1niti§lly were established
with the #1& of cognition and subsequently, after sufficient repe;ition,
became independent.

This conclusion is of great importancefﬁo our standing of
the learning principles that may underlie the bgh;vior therapies. Since
few therapeutic programmes involve overlearning; the possibility exists
that the learning processes involved in most behavior therapies have
more to.do with cognitive principles than with tréditional classical
conditioning principles; This suggestion is conﬁiétent with
Russel's (1974) assertion that treatment efficacy in the majority of the
behavior therapies may be accounted for by expectancy and demand
characteristics. Atvthe same time, however, the results of this

paper should not be geen as providing support for the view that
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behavior therapy in principle cannot or should not be derived from the
great resource of behavior theory and evidence. It has already been
argued that it is vital for the behavior therapies to retain a close
link with behavior theory (Eaglen, 1978), and while the result from
this study further reinforce the argument that general vague references
to behavior theory are inadequate, they also show how claser analysis
of existing evidence and appropriate further research may lead to the
possibility of maximisingcthe power of treatment programmes. It seems
clear that clinical trials of the effect of overlearning on remission
rates would be worthwhile, and it is argued that overlearning
procedures may turn out to be of value despite their increased cost.

It should be noted that partial reinforcement conditioning procedures
do not lead to more resistant conditioned responding in informed
extinction; subjects conditioned with 100 trials of 25% PRF showed

the same immediate extinction of responding after unpairing instructions
as did subjects conditioned with 25 trials of CRF (Eaglen & Méckenzie,
in press). Accordingly, clinical use of PRF conditioning procedures
may serve only to prevent the resistance to extinction that might
otherwise have been obtained with the same total number of trials.

The present use of PRF and relatively brief CRF acquisition
procedures, in the many therapeutic programmes in which maintained
responding is required in subjects aware that UCS will no longer be
presented after treatment, allows for the possibility that any
treatment success obtained is due more to factors such as expectancy
than to conditioning. Clinical investigation of the effectiveness of
overlearning procedures on remission rates would therefore seem to be

indicated.
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lst 10 TRIALS | 2nd 10 TRIALS
WARM 919 .635
NONINFORMED :
. COLD .970 .934
CRF 25 .
' WARM .692 .568
INFORMED
COLD .781 .979
WARM 1.00 .789
NONINFORMED : ”
COLD '1.083 1.021 1
CRF 100
WARM .925 .763
INFORMED .
COLD 970 .856

TABLE 1. -Meén proportion of on-target/on- plus off-target responding
(arcsin transformed) in the warm and cold subgroups of the 4 experimental

groups averaged over the first and second blocks of 10 extinction trials.

Note: Data were averaged over ten trials rather than five as in the thesis.
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FIGURE 1

Level of responding at the end of acquisition and throughout
extinction trials, (Level of responding is measured as the proportion
of on-target responses to on- and off-target responses, arcsin
transformed. Extinction trials are graphed in blocks of 5. Acquisition
level is the mean of the last two blocks of 5 trials. The chance

responding line is at the level of the arcsin transformation of 5.)
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