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might be inversely related to?impulsivity and neuroticism. (Chapter 5)

Experiment III tested a number of hypotheses derived from
Experiment II results and theories of criminality and psychopathy
(discussed in Chapter 6).

An experimental group of prisoners was selected for 'good' home
backgrounds, to control for environmental causes of criminality. These
prisoners were compared with students for differences in conditioning,
arousal and personality indices;; Relationships between these physio-
logical variables and personality within the prison sample, were also
examined.

Experiment III indicated that the selected prisoners were not
significantly more impulsive than students. However, comparisons
sorrecting for age differences suggested some support for the hypo=-
thesis. Selected prisoners were also significantly less neurotic than
students (p <,05). Selected prisoners displayed significantly less |
differential responding in extinction than students (p‘<.01).
Considering arousal indices, only stimulus specific responding showed
the postulated difference (p < .,01). Half-time recovery, a possible
indicant of abnormality, was also significantly longer in selected
prisoners than students (p < .01). Within the prison sample, impuls-
ivity was not significantly sssociated with differential responding in
extinction but was significantly related to the two most reliable
arousal indices (spontaneous fluctuations, p < .05) stimulus specific
responding, p < .05). There were also indications that psychoticism
(P) and Psychopathy (Pa and Ma) were associated with low initial

arousal.

It can be seen this investigation indicates that impulsivity is
related to differential responding in students but to lack of arousal

in selected prisomers. This suggests that impulsivity may be only one

”2‘



of a number of variables associated with criminality and lack of

conditionability.
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Hedonism

Punitiveness Militarism
E%hnocentrismﬁi\\\\\ ////;7Naﬁionalism
Level 4. TOUGH MINDEDNESS
OBSERVABLE PHENOMENA versus
HABITS (ATTITUDES) TENDER MINDEDNESS
T
Level 3. Pb = PC LB Primary Traits
OBSERVABLE PHENOMENA Sociability
BEHAVIOURAL HABITS EXTRAVERSI ON- Inpulsivity
: (TRAITS). TNTROVERSION Rhathymia
' ENVIRONMENTAL (2,) Ascendence
INFLUENCES (E) » hetivity ete:
Level 2. ) Conditioning
OBSERVABIE Vigilance ijeminiscence
EXPERIMENTAL After-inage_. Pigural
PHENONENA . duration. %N\x\\\\ /////;ﬁafﬁermeffects.
Level 1. EXCITATION~INHIBITION
THEORETICAL BALANCE
CONSTRUCT. (PC)

Fig. l.l. Bysenck's hierarchical theorj of personality

Claridge (1967,P.3)
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* SECTION 1.2.
1626 Arousal
1.2.1. Definitions,

An activity dimension has long been recognised as an important
variable contributing to personality differences. However, difficulties
have arisen in attempts to define and measure this variable. e

Malmo (1959) classified arousal measurement into three convenient
épproaches:~

1) EEG and neurophysiology.

2) "Behavioural energetics".

3) Learning theorist's search for a measure of drive.

1.2.1.1. EEG and neurophysiology. This approach was developed by

Linasley (1957). He suggested that the EEG was associated with changes
in the ascending reticular activating system (ARAS); certain lesions in
the ARAS abolished activation BEG and caused somnolent behaviour, while
stimulation of the ARAS induced activation EEG. Similarly, Fuster (1958)
reported that concurrent ARAS stimulation of moderate intensity improved
performance of a visual discrimination task in monkeys., Higher
intensity stimulation increased, errors and reaction time. This supports
the notion that ARAS stimulation increases activation, which in turn
bears an inverted-U relationéhip to performance.

Malmo (1959) concluded that activation could be defined as the
continuum from deep sleep to extreme excitement and this continuum was a
function of the amount of cortical bombardment from the ARAS.
hActivation was a phenomena of slow changes, which could be assessed from
basal activity in various physiological response systems. Furthermore the
relationship between activation and behavioural efficiency could be
described by an inverted-U curve,

1.2.1.2. "Behavioural energetics", Duffy (1962) distinguished between

- 20 -



direction and intensity of ﬁghaviour. Direction of behaviour was
maintained by responses to relationships between surrounding stimuli,
while intensity of behaviour was equated with activation. Activation
could be measured as the force of overt action or as changes in -
internal processes associated with energy release. She suggested that
direct measures of overt action were less useful than measurement 6f
internal processes, since overt action was subject to intervention‘by
inhibitory activity. Her final definition of activation was:-

v, ..the extent of release of potential energy, stores in the tissue
of the organism, as this is shown in activity or response.”

Duffy (1962, P.17 ).

1.2.1.3., Learning theorist's search for a measure of drive, Hebb
(1955) distinguished two effects of a sensory event, a cue functiog or
cortical efficiency and the arousal or vigilance function. This
arousal function was considered synonymous with a general drive)state.
At low arousa; levels, a response which increased arousal would tend to
be repeated, resulting in positive attraction for mild risk-taking,
fear, problem solving and frustration., However, when arousal was at a
high level, a response could interfere with cue function and cortical
efficiency. Hence an optimal ievel of arousal for effective behaviour
was postulated.

Spence (1956) equated anxiety with drive, when anxiety was
measured by the Manifest Anxiety Scale (MAS), correlations between
anxiety and conditioned eyeblink acquisition were generally low.
However, situationally induced anxiéf& increased acquisition speed of
electrodermal conditioning (Beam 1955) and eyeblink conditioning
(Sweetbaum 1963). .

. 1.2.1.4. Integration of these three approaches, Gray (1964) inte~

grated these three approaches by'considering physiological measures of

arousal as indicators of the present level of organism alertness, which



depended upon antecedent condjtions concerned with drive., The intensity
with which behaviour occurred represented the consequent summation of

drives and arousal level. This integration is summarised in figure 1.2.
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1.2.2. Unitary nature of ardusa

Activation theorists (Malmo 1959, Duffy 1962, Lindsley 1957) have
tended to regard activation as a unitary dimension. Lacey (1967)
opposed this notion on two main points, these were:~

a) Interindividual and intraindividual correlations between
autonomic measures were not large enough for any measure to be regarded
as an indicant of activation level.

b) Different situations reliably produced different patterns of
physiological response.

Lacey also suggested that electrocortical, autonomic and
behavioural arousal were separate arousal systems, since they could be
dissociated pharmacologically (Wikler 1952) or by localised lesions in
the central nervous System,(Bradley 1958). Contradictions between
arousal measures could then be experimentally induced to demonstrate
their independence. Activation in these systems could occur.simul-
taneously, since use of intensive aversive stimulation would cause
similar responses in each system., However, this need not imply that
each system reflected part of an overall activation process. He argued
that the arousal systems interaQted, so that arousal in one system
could de~arouse another system, e.g. cardiac activity and blood pressure
could have an inhibiting effect on electro-cortical activity, via the
carotid sinus.

Duffy (1962) separated response direction from behavioural
intensity, the latter was equated with activation. Lacey considered
that activation was not only multi-dimensional but also reflected
response direction as well as behavioural intensity. Heart rate
deceleration and reduction in systolic blood pressure were associated
with situations requiring environmental intake, while concentration and

environmental rejection produced the converse heart rate and blood

- 24 .



pressure changes. *

Taylor and Epstein (1967) supported Lacey's first criticism in so
far as heart rate was found to vary with skin conductance directly,
inversely or not at all. Bowen (1971) replicated these results using
different experimental situations, however his interpretation was com-
patible with a unitary concept of activation. He\considered that .«
simultaneous decrease in heart rate and increase in skin conductance
indicated that cognitive aspects (information) of cardiac functioning
could be superimposed on gross cardiac responsiveness to autonomic
arousal. When heart rate was not corrected for basal level, both heart
rate and skin conductance were greater in a high shock condition than
in a low shock condition.

‘Bason and Dudley’(1970) tested the independence of Lacey's three
postulated arousal systems. Difficulty and incentive ﬁere varied to
assess activation level changes by using each subject as his own con-
trol. Physiological indices in all three systems varied in the predicted.
direction supporting the notion of generalised arousal or activation.
Heart rate decreases did occur but these did not mask the overall
increase.,

Thayer (1970) found that skin conductance, heart rate, blood
volume and muscle action potential all correlated with changes in
activation assessed from the Activation-Deactivation check list.
Similarly, Cutrow etal (1972) monitored nine different peripheral
response systems which all responded significantly in the predicted
direction during deception.

It can be seen that there is support for Malmo and Belanger's
(1967) suggestion that Lacey's disagreement stems from use of different
types of data. Lacey studied brief gituational (phasic) responses

whereas activation level is concerned with long term changes in basal
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activity (tonic activation).” It thus seems reasonable to assume that
arousal is a unitary dimension which is imperfectly represented - in

‘central and peripheral response systems.'
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1.2.3. The inverted-U hypothesis,

The Yerkes-Dodson law was revived when an inverted-U relatiohship
between activation and behavioural efficiency (cue function or perform-
ance level) had been described, Level of performance increased with
increasing activation, from low activation to a point optimal for a
specific function. Beyond the optimal point, the relationship ceased to
be monotonic, while further increases in activation caused a drop in

performance, (Malmo, 1959).

Originally the Yerkes-Dodson law expressed an inverted-U relation-
ship between learning and drive level. An increase in drive (electric
shock) increased learning up to an optimal level, after which further
increases in drive decreased learning. There was also an optimal arive
level for a learning task, this decreased with increasing task
difficulty, (Broadhurst 1959).

Malmo suggests two possible causes for performance decrement after
activation increases beyond the optimal point:=-

a) Cortical causation; A neuron in a cell assembly may fail to
respond if it aéquires a high response threshold from repeated activitye.
This response failure would be transmitted to the whole cell assembly
causing performance decline.

b) Response competition; Hebb (1955) considered that over-
stimulation could interfere with the precise adjustments involved in cue
function. This could facilitate irrelevant responses in a manner
analagous to Hull's (1943) effects of high drive (D) raising the
threshold for competing habits (SHRS>.

Malmo tends to favour the former explanation since he reports that
extremely simple responses such as bar pressing and salivation prodgce&
an inverted-U when plotted against activation. He argues that these

responses can have little competition and hence habit interference is
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unlikely. Stennett's (1957) results suggest that cortical mechanisms
may be implicated in performance decrease. He found that alpha rhythm
had an inverted-U relationship with heart rate. However, Surwillo
(1965) was unable to replicate this result and suggested that Stennett's
observation was an artefact of his statistical analysis.

In contrast to Malmo's simple response relationships with activ-
ationation, Spence (1964) reports a rectilinear relationship between
activation and measures of learning and performance of conditioned
reflexes. There are also indications that high levels of anxiety
(activation) do not retard learning but do interfere with performance of
a learned motor response. Matarazza, Ulet & Saslow (1955) found that
middle range MAS scorers took less time to learn a human stylus maze
than high or low scorers, but when number of trials required was the
learning criterion, there was a rectilinear relationship with MAS
anxiety. However, there was a failure to replicate this experiment
(Matarazzo & Matarazzo, 1956)., This issue is thus unresolved.,

An extensive literature suggests a certain degree of support for
the inverted-U relationship between acti&ation and performance, Courts
(1942) reviewed previous studies of relationships between muscular
tension and performance. In general, studies reporting performance
facilitation have utilized simple learning tasks (e.g, memorisation,
pursuit learning) or simple performance tasks (e.g. reaction time,
tapping, adding columns of digits). More complex tasks requiring either
re-organisation of motor responses (e.g. mirror star tracing) or reason-
ing (e.g. mental arithmetic) have tended to show performance decrement
under muscular tension onvboth simple and complex tasks. These
gtudies relied on the assumption that variation in muscle tension was

related to activation level changes. Pinneo (1961) was able to lend



some support to this assumption although he failed to replicate the
inverted-U relationship. Increased muscular tension correlated with
arousal increases measured by heart rate, respiration, EEG and palmar
conductance. The increase in errors with increased tension may have
been a function of attention division between dynometer squeezing and
"the tracking task. ' “
Lazarus, Deese & Osler (1952) summarised studies in which psycho-
logical stress had been manipulated, either by failure or by distraction
such as electric shock or verbal disparagement. In general, failure had
1ittle or no effect on visual or rote memory faské but performance on
tasks involving reasoning decreased. Two exceptions were cited,
Hurlock (1924) found that pacing stress in code learning was followed by
initial improvement and later decrement, while Lazarus and Eriksen
(1952) noted that failure stress on the digit symbol test produced
greater subject variability in improvement and decrement. Mosf of these
experiments suggest support for the inverted-U hypothesis when moder-
ately complex tasks are considered, these experiments are based on the
assumption that stress increases activation, however few report any
concurrent physiological data. This om igsion was rectified by Martens
& Landers (1970). Palmar sweating showed the predicted significant
decrease from high to low stress, while heart rate displayed a
significant increase in the high stress group only and this was towards
the end of the experiment, These physiological indices could be
regarded as lending partial support for the assumption that stress
increases activation. Neither heart rate nor palmar sweating showed
significant relationships to trait anxiety measured by the Children's
Manifest anxiety scale, although there was an inverted-U relationship
between trait anxiety and performance. This inconclusive result could

be due to inter-individual differences in physiological indices being
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dictated by factors unconnected with arousal (Lacey, 1967)

Duffy (1962) produced a most extensive review of the inverted-U
hypothesis and related literature. She considered that many
experiments did support the hypothesis but these experiments were not
always replicable (e.g. Schlosberg & Kling 1959), Some doubts were
cast on the hypothesis by anecdotal evidence which indicated that .*
individuals were capable of superior performance under extreme excite-
ment. Thayer's (1970) study suggests that thefe may be two types of
activation, General Activation described as lively, active and vigorous,
and High Activation described as jittery, intense and fearful., These
types of activation were assessed from the Activation-Deactivation
Adjective Check List which assessed transitory feelings during testing.
Both types of activation correlated with physiological indices but the
pattern of correlation magnitude varied, It is possible that individual
differences in tendency for general activation or high activation
arousal in‘response to stimulation, could account for Duffy's
observations concerning superior performance under extreme excitement.

On the whole the evidence seems to justify Duffy's conclusion that
when other factors are constant, integration of behaviour is iess likely

to be maintained when activation levels are very low or very high.
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1.2.4. Physiological bases of activation and arousal,

Various physiological bases have been postulated for regulation and
maintenance of activation levels. The ascending reticular formation has
most frequently been associated with levels of wakefulness and alertness
(e.g. Moruzzi & ﬁagoun, 1949), while other subcortical centres have been
associated with emotion and drive (e.g. Papez, 19357). Later theorists
(Gellhorn & Loofbourrow 1963; Routtenberg 1968, 1969) have postulated
fariations in physiological structures and function underlying two main
arousal systems., The hypothalamus has been implicated in integration
and regulation of arousal from all systems, both central and peripheral
(Duffy, 1962).

Samuels (1959) has emphasised the importance of the ascending
reticular activating system (ARAB), 8timulation of the ARAS produced
alpha blocking and other signs of behavioural arousal, while lesions in
the brain stem portion of the ARAS produced coma. When the projecting

thalamic nuclei were intact, lesions in the brain stem reticular form-

ation produced a hypo-kinetic animal which could not be roused
behaviourally, but the EEG still showed an activation pattern to intense
stimulation, although this did not outlast the period of stimulation.
When the sensory projection paths to the cortex were transected,
animals showed behavioural aﬁd electro-physiological arousal over sus-
tained time periods, even though specific impulses failed to reach the
cortex. Samuels concluded that the brain stem reticular formation
could induce cortical arousal independent of any gpecific sensory
stimulation, but conscious perception of impulses would not occur in the
absence of non-specific reticular activity.

Gellhorn and Loofbourrow (1963) cite evidence from drug studies
suggesting that the reticular formation does not always determine

arousal, Physostigmine causes cortical asynchrony (arousal) while

.3



atropine produces cortical syhchrony (sleep) without affecting
behaviour. On this basis, they suggest that both arousal and emotion
occur as a result of visceral brain activation, with particular emphasis
on the hypothalanmus.

Recent conceptions of brain function have tended to emphasise
structural interaction in etiology and maintenance of behaviour, rather
than assigning specific functions to each neural structure. Various
jnteractive feedback loops have been associated with different functions,
which has led to the development of arousal theories implicating two
separate but interacting systems. Originally Papez and MacLean
postulated a "visceral" theory of emotion, in that the visceral brain was
said to interpret experience in terms of feeling rather than intellect-
ualised symbols. The neocortex was essential for mental operations but
could receive "emotional colouring" from the visceral brain (Gellhorn &
Loofbourrow, 1963). According to Maclean (1954) the visceral brain
‘includes the hippocampus, amygdalé, cingulum, septum and hypothalamus,
while the reticular formation is essential for maintaining activity in

these structures.

The discovery of hypothalamic reward centres (0lds & Milner, 1954)
and aversion centres in the amygdala (Delgada, Roberts & Milmner, 1954)
have implicated the visceral brain in motivation. McCleary and Moore
(1965) reviewed recent evidence for these centres. Reward centres
paralleled the course of the medial forebrain bundle (MFB) up to the
highly rewarding centres in the lateral hypothalamus. Punishment areas
were predominantly in the mid-brain, in the reticular formation and
the ventro-medial parts of the thalamus. Other punishment areas
occurred in the dorsal hippocampus, jateral amygdala, ventral surface of
the hypothalamus and the fornix tract. The cingulate gyrus and amygdala

were found to facilitate responses, while the septum and some points in
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front of the septum inhibited responses., Damage to the septum disrupted
passive but not active avoidance, while cingulate lesions disrupted
active but not passive avoidance.,

Routtenberg (1968) considered two similar arousal systems. Arousal
system I was the medial core of the brain stem ARAS described by
Moruzzi & Magoun (1949), while arousal system II included fhe limbic
midbrain system and ascending and descending components of the MFB. He
éssociéted arousal system I with production of neocortical desynchron-
isation, -and argued that if this system waSdamaged its function could be
performed by arousal system II. Arousal system I was concerned with
drive or organisation of responses and arousal system 1I with incentive
or reward., He suggested that septal stimulation quietened arousal
system I, while hypothalamic stimulation augmented arousal aystenm I.
These systems were in dynamic equilibrium, one system being able to sup-
press éctivity in the other system., Experiments attempting to differ-
entiate functions of the two arousal systens ledvto a reformulation,
Routtenburg (1969) hypothesised that the reticular system was concerned
with processing outputs of well organised motor acts, vwhile the limbic
system was concerned with procqssing inputs which could be either
rewarding or aversive.

Duffy (1962) emphasised the hypothalamus as the regulator of
activation level. She considered that it was influenced by the
following four main factors:-

a) Inhibitory hypothalamic centres which depress excitatory
centres activity.

b) Sensory stimuli which control hypothalamic activity through
afferent impulses they can set up.

¢) Internal environment which can influence the hypothalamus

through its rich vascular supply and the cerebro-spinal fluid.
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d) Cortical and thalamic centres which can exert excitatory and
inhibitory influences on the hypothalamus.

The hypothalamus was said to regulate peripheral systems via the
autonomic nervous system. Gellhorn & Loofbourrow (1963) concluded that
stimulation of the anterior part of the hypothalamus produced para~-
sympathetic activity, while stimulation of the post;rior hypothalamus
produced sympathetic activity. Sympathetic activity increased excit~’
ation or arousal while parasympathetic activity decreased excitation.
Other sympathetic and parasympathetic centres were found in the medulla
oblongata, these could be either activator or depressor centres for each
branch of the autonomic nervous system. Stimulation could cause mixed
parasympathetic and sympathetic activity, resulting in antagonistic
effects on dually enervated end organs, but normally the sympathetic
system was dominant.

It can be seen that the limbic system, the hypothalamus and the
reticular activating system are implicated in the etiology of arousal,
while the hypothalamus can be considered to regulate arousal in the

different cortical, subcortical and peripheral feedback looyps.



" SECTION 1.3.
Eysenck's (1967) Theoretical Reformulation

Eysenck's reformulation was necessitated by the growing body of
literature, suggesting that extraversion and neuroticism lacked
independence in their relationship to postulated underlying physio=-
logical mechanisms. The solution was to incorporate current concepts of
arousal by emphasising the excitation side of his excitation-inhibition
balance. This allowed him to postulate two arousal systems and tq
utilize neo~Pavlovian theory.

Before Eysenck's reformulation can be discussed Claridge's (1960,
1967) experimental evidence and conclusions must be reviewed. This will
be followed by a discussion of the concept of nervous system strength
and Gray's interpretation in terms of arousal.

1.3.1. lLack of extraversion-neuroticism indevendence,

Claridge (1960) tested Eysenck's (1957) theory on a sample of
neurotics and a sample of psychotics. A number of tests said to measure
individual differences in inhibition were factor-analys. ed together

with MMPI and MPI data. Factor analyses for each sample produced four

faa
i

similarly identifiable factors., Factor I was intelligence, factor J

i
=
.

was introspective abnormality or questionnaire neuroticism, factor .
was labelled drive and factor IV was extraversion and inhibition.
Difficulties for Eysenck's theory arose when considering factors 11 and
III. TFactor II had loadings of -.53 on extraversion and .6 on neurotic-~
ism measured from the MPI. Comparisons with MMPI loadings suggested
that this was a maladjustment factor. Factor III had a loading of 5
on MPI neuroticism and no significant loading on extraversion, MMPI
ascales for factor II had almost no loadings on this factor,

Data from hysterics and dysthymics suggested that they possessed

high and low levels of central inhibition, respectively. Normals
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tended to fall between these ‘groups, while psychotics were similar to
hysterics. The relatively low level of E-scores in hysterics and the
performance of dysthymics indicated an exaggeration of inhibitory
effects predictable from E-scores alone. Claridge considered that drive
differences could account for this shift on the excitation-inhibition
balance in neurotics. Autonomic differences between hysterics and
dysthymics suggested that cortical inhibition and drive could be
central or excitatory processes.

Claridge & Herrington (196%) equated drive with autonomic react-
ivity and sedation threshold, while Spiral After Effect (SAE) was said
to measure sensory function. These two indices tended 1o correlate in
neurotic populations since dysthymia and hysteria represented extremes
of both dimensions. However, in normal populations they were thought to
be independent. Claridge's (1967) two arousal system model summarises
his interpretation of experimental results. The neuroticism dimension
was represented by a diagonal from low arousal modulation (sensory
function) and low tonic arousal (drive) to high arousal modulation and
high tonic arousal, while psychoticism was the opposite diagonal from
low arousal modulation and high‘tonic arousal to high arousal modulation
and low tonic arousal. Normals were distrubuted arcund the centre.

See Figure 1.3.
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1.3.2. Nervous systen gtrensth,

Pavlov (%922) defined nervous system strength in terms of the
working capacity of cortical cells. This could be measured as either
the maximum amount of work a cell could perform in response to a single
high intensity stimulus or as the maximum time & cell could continue -
working after repeated application of & moderate intensity stimulus’.
Cortical cells were said to contain an excitatory substance which, in
weak cells, was in short supply or subject to rapid functional distruc-
tione.

.Operationally, strength is defined in terms of the threshold ol
transmarginal inhibition (T71) which is measured by the point at which
further increase in stimuius intensity, instead of resulting in
increased response (Law of Strength) result in a response decremeﬁt.
The functional significance of TTI is said to involve protection of
cortical cells from dawages due to over-excitation.

Subjects with weak nervous systems reach P at lower levels of

[

stimulation (in the case of high intensity stimuli) or fewer present
ations of a moderately intense stimulus than do subjects with strong
nervous systems., Alternatively, subjects with weak nervous systems may
display a greater response decrement after a fixed number of stimulus
presentations than do subjects with strong nervous sys%éms.

Pavliov's main index of nervous system strength was the magnitude of

a conditioned reflex to an ultra-strong stimulus. 4 CR which obeyed the

Qu

Law of Strength indicated a strong nervous system, a small CR indicate
an intermediate nervous system, while lack of a CR was said to indicate
a weak nervous system. This test was recommended only for dogs which

had already shown indications of nervous system strength, since ultra-

strong stimuli applied to dogs with weak nervous systems could cause

Neurosis.
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Human indices of nervoug system strength tended to avoid the use of
ultra-strong stimuli. MNost indices utilized the temporal aspect of
nervous system strength or other indirect measures derived from
theoretical relationships to nervous system strength.

Pavlov's temporal aspect of working‘capacity of cortical cells
could be measured by extinction with reinforcement. A conditioned °
reflex (CR) was establisbed and then elicited, with reinforcement, &
nuzber of times in rapid succession. TTI was indicated by & decrease in
reflex magnitude at the end of a series of rapid CR elicitations.
Absence of a decrease indicated a strong nervous system. In humans,
Teplov (1964) applied this aspect using the photochemical reflex (PCR).
A strong flash of light directed at both eyes served as the UCS, this
could be paired with various other stimuli used as C3s, UCRs and CRs
were decreases in sensitivity. Nervous system strength was determined
from Gifferences in CR magnitude to CSs presented before and after the
series of extinction with reinforcement trials. The TTI and hence
nervous system weakness, was indicated by a fall in CR magnitude. o
change or increase in CR magnitude indicated a strong nervous systen.

‘An important indirect measure of nervous system strength in humans
involves administration of caffeine. Caffeine was said to increase
cortical excitability and'heﬁce the effective intensity of applied
stimuli. Thus subjects with weak nervous systems could be taken up to
their TTI without use of ultra-strong stimuli. This theory involves the
assumption that caffeine affects both weak and strong nervous systens
equally. However, work summarised by Gray (1964) suggests that caffeine
affects weak nervous systems more than strong nervous systems.,
Comparisons between measures of nervous system strength using caffeine
and non-caffeine trials could thus increase assessment reliability,

since greatest change would be expected in weak nervous gystens.
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Teplov (1964) suggested?ﬁhat nervous system weakness resulted from
hizh reactivity and sensitivity, thus low sensory thresholds should be
associated with low TTI. This hypothesis was supported by Nebylitsyn
(1964), who reported a significant negative relationship between strength
and sensitivity in both visual and auditory systems. In discussing his
results, he suggested that the relationship between I (R) and absolute
threshold (r) was a constant.

Nebylitsyn also considered that reaction time obeyed the law of
strength, since reaction tine decreased as stimulus intensity increased,
Resction time did not display TTI. At high stimulus intensities there
were no differences between weak and strong nervous systems. This
result caused Nebylitsya to re-define (R) in broader terms as: "the
limit of functioning in general."

i Nebylitsyn (1964, P.237).

Various criticisms have been levelled at the theory of nervous
system strength outlined above.

Teplov (1964) considered that there was no justification for
assuming that TTI induced by an ultra-strong stimuius was equivalent To
TP assessed from the temporal index of working cell capacity.
Similarly, other indices of nervous system strength may not be inter-
changeable. Nebylitsyn (1964) assessed mervous system strength in
visual and auditory analysers. Three indices of nervous system strength
were utilized for the visual analyser:- a) The induction method based on
shepe of the induction curve (a further development of Pavlovian theory
of nervous system strength) and changes in this curve induced by
caffeine, b) Extinction with reinforcement using a visual 0S4 and G
Alteration in sensitivity produced by caffeine. Two indices were used
in the auditory analyser, alteration in sensitivity produced by caffeine

and extinction with reinforcement using an auditory CS. Gray observed
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that 20 to 25% of Nebylitsyn's subjects showed a discrepancy between
strength in the visual analyser and strength in the auditory analyser,
while sensory thresholds within the two analysers gave a non~significant
c0rrélation of .263%. This lack of correlation in sensitivity betweean
analysers was also observed by Ippolitov (1972), Within analysers
different indices of sensitiviﬁy correlated (.51-.76), but between -
analysers no correlation was significant.

Strelau (1972) regarded inter-—anslyser differences in diagnoses of
nervous system type as a manifestation of partial properties of nervous
systems. Previously, Teplov (1964) had suggestéd that there were a set
of general nervous system properties which formed the basis of
temperament, while partial nervous system properties were associated
with special abilities. The controversy concerning the "true" index
of nervous system type is still unresolved. Strelau considered that
partial properties masked the general properties, wnile Nebylitsyn
(cited by Strelau, P.70 ) proposed that properties of the dominant
centre represented the nervous system type.

It can be seen that assessment of nervous system strength can vary
according to analyséer and matho@ employed. However, there has been
some consistency when one analyser (usually visual) has been used. The
problem of inter-analyser differences in strength and sensitivity is
unresolved, but within analysers sensitivity has been associated with
nervous system weakness,

Variations in measures of nervous system strength and sensitivity
between analysers indicate that these are not simple nervous systen
properties énd that the equation of these properties with any person-~

ality trait is an oversimplification of experimental evidence.
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1.%.%. Grav's interpretation of nervous system strencth in terms of

arousal,

Gray (1964) equates the inverted-U relationship between performance
and arousal, with the Pavlovian Law of strength and threshold of
transmarginai inhipition (T71).

Originally, The Yerkes-Dodison law was based upon the inverted-U
relationship between drive and learning. Increases in drive were

e

induced by electric shock (Broadhurst, 1959). Later this concept of

<

drive was generalised to arousal while learning was Tegarded as one

aspect of efficient performance. Drive can be compared with increases

in stimulus intensity, while increases in conditioned response magnitude
law of strength) followed by a decrease in conditioned response magnﬂuﬂe
(TTI) describe an inverted-U.

Gray relates individual differences in nervous system strength 1o
differences in arousability mediated by the reticular system.

Nebylitsyn (1964) reported an association between nervous system
strength and high sensory thresholds. Gray agsociated nhigh seuscry
thresholds with low arousal, since sensory thresholds rose during sleep
(Oswald, 1962) and electric shocks were less acutely perceived during
experimentally induced relaxation (Miller, 1926). Conversely, low
gsensory thresholds were associated with high arousal since sensory
thresholds could be decreased by increasing muscle tension (Freemsan,
1948).

Nervous system strength has been measured by the intensity of
electrical stimulation of the eye at which maximum critical frequency
of flashing phosphene is reached (CFP)., Weak nervous systems reach CFZ
at lower intensities than strong nervous systems., Gray regards this
measure as an example of weak nervous system's superior performance a%

low stimulus intensifies. He considers this measure to be comparable to¢
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other measures of the abiliﬁf to give discrete responses to closely
spaced stimuli. Within this category, he includes two-flash threshold
and highest frequency at which evoked cortical potentials afe able %o
follow flicker. MNervous system wenkness was assoclated with high
arousal, since CFP was raised by stimulants (e.g. caffeine) and
lowered by depressants (e.g. sodium amy%al) (Gray, 1964, P. 315), tiro-
flash threshold was lowered under high drive (Eysenck & Willett, 1964 )
and arousal increased the frequency at which the cortex was able to
follow flicker indicated by evoked potentisals.

Nebylitsyn reported that reaction time followed the Law of Strength.
At low stimulus intensities, weak nervous systens performed more
efficiently than strong nervous systems. Gray argued that reaction time
was related to arousal, since increased arousal induced by increasing
muscle tension, decreased reaction time (Freeman, 19%7) whnile decreased
arousal during relaxation and drowsiness increased reaction time
(Miller, 1926; Oswald, 1962).

Gray argues that the above indicators of nervous system strength,
sensory thresholds, visual efficiency and reaction time, are all
mediated by the reticular system. He relates level of arousal directly
to bombardment of ithe cortex by impulses from the ascending reticular
system, this is in turn dependent upon external determinants
(See Fig: 1.3). Individual differences in arousability determine the

reticular bombardment on the

iy

reticular response and hencée the degree o

o}
H

cortex. Hence nervous system wealkness was related to high arousability
and nervous system strength was related to low arousability.

Gray described the weak nervous system as more sensitive, less
stable and movre excitable than the strong nervous system. The capacity

of cortical cells to pass into the inhibitory state was directly depend-

ent upon this excitability or arousability. His summary of the
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relationship between performance efficiency, stimulus intensity a

arousability is shown in Figure (1.4).

Gray concluded that arousability and reticular bombardment of the
cortex were positively related to each other:

"up to the point at which transmarginal inhibition is induced in
the weak nervous system: beyond that point, level of arousal is

- - - \ . . s A s + . -
(paraaox1caL1y/ nigher in individuals low on the dimension of
arocusability.”

Gray (1964, P.326).
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. L ereY . .
1.%.4. Bysenckis (1967) theoretical reforpulation,

1.%.4.1. DBiological bases of evtraversion and neuroticism. BEysenck

rather than inhibition. The theory was comparable to activation and
arousal theories. Recent attempts to resolve relationships between
arousal and personality by considering two arousal systens (Craridze,

1967) led Eysenck to suggest a cortical-reticular arousal systen as the

<traversion and a limbic activating system as the basis for

o’
&
3]
}.J *
1)
y
(o]
H
[o]

WA

neuroticism. Neo-Pavlovian nervous system weakness was equated with

EN

introversion, while Gray's (?964) nypothesis relating arousal To
nervous system weakness, was sald to confirm the relationship between
evtraversion and the cortico-reticular feedback loop.

Activation theorists postulated a dimension from deep sleep ©O
excitement and panic (see P, 20 ) Eysenck associated this activation
divension with both neuroticism and introversion. This suggested an

>

rxiety factor related obliguely to his two orthogonal traits., However,

this notion was difficult to reconcile with the fact that both dys-

uroticism in common. If such an anxiety

[6x]

thymics and hysterics had n
factor existed it implied the existence of an orthogonal factor from
hizh neuroticism, high extraversion to low neuroticism, low extra-
version. Bysenck found no recognition given to such a factor in any of
nis statistical studies and hence consildered its existence unlikel&.
The resolutiocn to the above dilemma was to invoke the notion of
wo arousal systenms, which allowed both extraversion and neurocticism 1o
be independently associated with different arousal systems., Following
Morgan (1965), Zysenck considered that the Papes—Haclean theory was a
general description of experimental evidence establishing the limbic

system as the seat of emotions with hypothalamic control. The sub-

cortical structures which Dysenck included in the limbic system were
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the nippocampus, amygdala, cingulum, septum and hypothalamus. &ne
mointained that this system was the basis of neuroticism, Gellhorn &
Loofbourrow (1963) implicated the cortical-reticular feedback loop for
the other arcusal system, which Eysenck associlated with extraversion.

Eysenck maintained that the two arousal systems were partially
irdependent, in that cortical arousal coul 1d occur during problem sodving
activity without necessarily involving the limbic system, whereas
activation of the limbic system would also involve cortical arousal;
thus measures of cortical arousal could be used for monitoring
erotional activation but measures of emotional activation could not be
used for monitoring cortical arousal.

Bysenck distinguished cortical arousal from limbic activation as
follows:~ The cortical arousal patiern, withoul activation of the
lizbic system, involved a minimum of autonomic and skeletal activity of
low intensity and gquick recovery, being primarily concerned with perc-
eption and cognition. Im contrast, limbic activation representea a
generalised sympathetlc emergency reaction with strong skeletal muscle

[N

involvement. Thus an anwiety dimension, such as Duffy's (1962) activ-

@

ation level, would only become apparent when strong emotions were

involved frequently or for long periods, causing cortical arousal aud
imbic activation to become synonomous. Bysenck maintained that this

condition occurred only in the small proportion of the population

clasgified as neurotic.

O

Eysenck's argument associating the cortical-reticular feedback loop
with extraversion, incorporated Gray's (1964) hypothesis relating
arcusability to neo-~Pavlovian nervous system wveakness. Bysenck con-
sidered Gray's summary of weak nervous system characteristics to be
descriptive of introversion, hence their relationships to cortical-

reticular arousal were also applicable to introversion. Phenomens
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associated with nervous system wealness were low sensory thresholds,
eas. v elicitation of orienting reflexes (ORs) and high CFF thresholds.
The reticular activating system was implicated in imcreasing cortical
arousal since it contrclled compoments of the OR, including generalised
ZEG arousal, and sensory thresholds could be lowered by reticular
stimulation. High cortical arousal was associated with increased
cortical excitation and low sensory thresholds were characteristic of
introversion. Similarly, CFF thresholds, higher in weak nervous
systems, were assumed to be indicative of high cortical arousal, since
thev could be increased by cortical stimulation such as increase in
vackground stimulation, instructions to pay attention and administration
of caffeine. Thus introversion, via its association with nervous

system weakness, was related to both the reticular formation and the

cortex, without involving the limbic system and its associated sub-

cortical structure.

Dysenck suggested that the basis of cortical inhibition were

QL=

thalamocortical mechanisms isolated by Magoun (1963). Excitation of

-

these mechanisms was said to inhibit excitation in the ascending

in these meciiw

o

reticular activating system (’QAS> A lower threshol
anisms was associated with a dampening of stimulation and extraversion.

2

Higo thresholds in these inhibiting mechanisms heightened stimulation o
the ARAS, resulting in increased sensitivity characteristic of int
version. Petrie (1966) was cited by Eysenck (1967, P.138) as support
for the notion that extraverts dampened stimulation while introverts
heightened stimulation. Petrie reported that stimulus augmenters,
individuals whose kinesthetic after-effect was greater than the

original shape, were more frequently introverts, while stimulus

reducers, individuals whose kinesthetic after-effect was smaller than

the original stimulius, were more frequently extraverts.
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Conditioning was associzted with the cortical-reticular feedback
loop only, since onset of transmarginal inhibition was indexed by a
decrement in conditioned responses, and transmarginal inhibition z*”v
equoted with lowered cortical arousal caused by over-excitation of the
cortex. Individuals high on a dimension of cortical arousabllity shoved
cordiitioned response decrement at lower stimulus intensities then -
individuals low on a dimension of cortical arousability. Thompson &
Obrist (1964) were cited by Eysenck (1967, P.246) as support for the
cortical nature of conditioning. They summarised ELG work relating to
cornditioned response acquisition. In early conditioning trials,
generalised BEG de-synchronisation was reported, this later became
localised to specific motor and sensory areas after repeated conditlon~
ing trials. Conditioned EEG changes occurred before the appearance of &
corditioned motor response, when both were elicited.

Eysenck concludes that introversion‘and cenditioning are both
associated with the cortical-reticular feedback loop only.  Neuroticisn,
he cssocistes with a disrupting influence from the limbic system, which
he considers a separate entily, occurring only on rare occasions or in
abrnormal populations. Eysenek‘s (1967) model of two arousal systems is

shown in figure (1.5).

1e%.4e2e Rationalc Tor I

between extraverts and introverts It will be recalled that Eysenck

(1965) specified three parameters favouring conditioning in introverts
(see P. 18 V. Due to the (1 1967) modification %o his theory, the
rationale for parameter choice was altered, to allow for individual
differences in cortical excitation as well as inhibition. The three
parameters manipulated by Eysenck & Levey (1972) were:-

a) Weak UCS as opposed to strong UCS.

b) Short CS-UCS interval as opposed to long CS-UCS interval.
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Higher controlling NEOCORTEX
mechanisms,
LIMBIC SYSTEM
E
!

RETICULAR SYSTEM
Reflex or autonomic SENSORY REIAY
mechanisms.
Fig 1.5. Diagram of Eysenck's two arousal systems

Eysenck (1967, P.240)

- 50 -



¢) Partial reinforcement as opposed to continuous reinforcement.

The modified rationale for use of these parameters is given belows—

a) UCS strengih:- DLysenck & levey equated extraversion-intro-
version with sirength-sensitivity of the mervous system., Since the
veax nervous system was said to have lower sensory and pain thresholds
than the sirong nervous system, they zssumed that objectively identical

B

UCSs would be subjectively stronger for introverts than for extraverts.
croverts would thus produce stronger CRs than extraverts., Furthermore,
they suggested, that with a strong UCS, +the weak nervous system of

»

incroverts developed transmsrginal inhibitioxn, resulting in decreased

e

corcitioning. On the other hend, in the strong nervous system of
extraverts, a strong UCS would increase excitatior » without resching the
threshold of transmarginal inhibition and conditloning would be enhanced,

4 weak UCS would tend to adapt quickly and produce iphibition
Growsh of this inhibition to the UCS would tend to be greater in
extraverts than introverts, resulting in comparatively reduced con-
ditioning in extraveris.

b) (S-UCS interval:- Determination of the opvimum C8-UCS interval
for introverts again relied on equating nervous gysten wealness with
introversion. Teplovis school has associated fast reaction time with
nervous system weakness. This suggested that introverts would react
vetter to short CS-UCS intervals than extraverts, provided the UCS was
not strong enough to invoke transmarginal inhibition.

c) Reinforcement schedule:~ The rationale for greater condition-

ability in introverts than extraverts under partial reinforcement, was

atiributed to differeniisl growth of inhibition as previously stated in

the (1957) theory (see .18 ).
d) Experimental menipulation of parameters:~ Eysenck & Levey

~apeters were

(1972) reported an experiment in which the above pax
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manipulated. Tho conditioning index was speed of acguisition of & con-

ditioned eyebiink response, and subjects were selected in terms ol Ul

sccves 50 thiat there were three levels of extraversion (high, medium and
\ . . - - . . - - 5
low, ond three levels oX nevroticism (hlgh, medivng and LO0W).

- da

Coubining optimal parameters for conditioning in iutroverts gave

the predicted correlation (r = .40) between speed of CR acquisitics

introversion. Combining non-optimal parameters for introverts sh
negetive correlation (r = ~31). ¥

Considering acquisition curves for each parameter separately,
me: =um predicted differences occeurred with use of weak UCS. Short vw-

UC: interval did show predicted personality differences, pubt on the .iast

tr.al this difference was only half that observed with use of weal Ll

Pa-tial reinforcement showed a very slight predicted aifference in the

lest trial only. Use of strong UCS did show some superiority fox

<

interval and 1.00% reinforcement showed no personality differences.

The shape of acquisition curves for introverts and extraverts unisw

tleir relevant favourable and unfavourable parameters differed.

Introverts, under favourable varameters, achieved a high level ol cain-

.

ditioning relatively quickiy, +this did not change much after more e

UC5 pairings. Under their unfavourable parameters, introverts suiow

s.ower but regulsr increase, which eventually brought them to

o-tained under favourable parameters. Extraverts, under favourabic
wrfavourable parameters were more variable. After 48 trials under un-
favourable parameters, onij} 12% had conditioned, while under favourable
peraneters 92% conditioned.

The prediction that a weak UCS favoured conditioning in introveris

-~

* (Analysis of variance did not give significant differences -
the separate parameters, SO that mean acquisition curves may -.0v
describe the results very accurately.)
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was most strongly supported. . The theory underlying this prediction
emphasised individual differences in inhibition, in particular
inhibition associated with the UCS. This type of inhibition or adapt-
ation need not be related to inhibition in the Hullian sense. The pre-
dicted influence of Hulliasn inhibition under partial reinforcement had
relatively little effect on personality differences in conditionability.

e

[P

A strong UCS did not prevent conditioning in introverts, which woul
the case if transmerginal inhibition had been induced, but merely dec~

ressed the growth of acquisition compared with extraverts. It would thﬁs
appear that the weak UCS caused adaptation of the UCR in extravertis, thus

preventing conditioning, not through lack of conditionability, but ©y

omission of a UCR %o which the CS could become attached.
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Section 1:4.
Evidence for Eysenck's (1967) Reformulation.

1.4.1. Extraversion and neuroticism as separate factors.

Eysenck (1967) assumed that neuroticism and extraversion had
separate biological bases, since they always emerged as separate
factors in his analyses.  The original (Eysenck 1947) three primary
factors of extraversion, neuroticism and psychoticism were determined
from factor analyses of individual differences in neurotic, psychotic
and normal groups. The two neurotic groups, hysterics and dysthymics,
determined extraversion-introversion while comparisons between these
neurotic groups with normals determined the neuroticism dimension.
Personality tests to measure extraversion and neuroticism were con-
structed from these factor analyses which insured orthogonality between
the factors (Eysenck 1960). Other personality researchers, notably
Cattell (1957, 1965) using factor analyses to extract factors without
regard to orthogonality, have found anxiety factors correlating with
both Eysenck's neuroticism and extraversion factors. Although Eysenck
demonstrates that neuroticism and extraversion are uncorrelated, this
may be a function of test construction rather than.a reflection of any
basic biological difference. Further support for the orthogonality of
the two factors is adduced by the fact that both hysteria and dysthymia
have neuroticism in common. However, Claridge (1967) has suggested that
hysteria~dysthymia could represent an anxiety factor, while Eysenck's
neuroticism factor could be associated with general maladjustment
rather than anxiety arousability alone. Although Eysenck has argued
that no 7actor orthogonal to anxiety exists, Claridge has postulated a
psychoticism dimension orthogonal to anxiety, while Eysenck has himself
suggested that impulsivity is associated with high extraversion and high

neuroticism, indicating the existence of an orthogonal factor. Gray
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(1970, 1971 a and b) has taken this suggestion one step further and
as=ociated this factor with anti-social behaviour.

It can be seen th-t dividing individual differences into two
orthogonal factors of extraversion and neuroticism does not necessarily

imply that these fraits have separate biological bases.
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1.4.2. Separation of two arousal systems,

Although Gellhorn & Loofbourrow (1963) did suggest a two arousal
system, they also emphasised the intricate network of connecting fibres
between the two systems., Furthermore, they maintained that the neo-
cortex was essential for interpreting emotional states. This inter-
pretation of emotional states involved the hypothalamus, the limbic
system, the reticular system and other areas of the neocortex. The
amygdala was particularly associated with fear and anger, while the
limbic system was associated with pleasure. "Emotional colouring"
associated with perception and cognition implicated the subcortex in
this apparently cortical activity. Hence Eysenck's contention, that
corticnl arousal could occur independently of limbic activation is
equivocal.

Eysenck considered that limbic activation was mainly involved in the
sympathetic emergency reaction, thus under normal circumstances, its
involvement could be ignored. Gellhorn & Loofbourrow clearly emphasise
involvement of limbic activation in all degrees of emotion and its
parallel action during cortical activity. Similarly, Routtenburg (1969)
concluded that limbic activation was essential for processing rewarding
and aversive inputs. This indicates that limbic system involvement is

not confined to emergency reactions or to populations classified as

neurotic.

- 56 ~



1.4.3. Extraversion-introversion and nervous system strepgth-

sensitivity: possible relationship to dynamism of nervous processes,

Eysenck (1967) equated nervous system strength with extraversion,
by incorporating Gray's hypothesis relating nervous system strength to
arousability, in his theory concerning a cortical-reticular basis of
extraversion-introversion. However, Gray (1964) did himself suggest
that his concept of arousability and hence nervous system strength-
sensitivity, was most closely associated with neuroticism or manifest
anxiety. On the other hand, Mangan (1972) has put forward the opposite
hypothesis to Eysenck (1967) by identifying transmarginal inhibition
with Hullian inhibition. Rapid growth of inhibition in extraverts is
thus associated with early onset of transmarginal inhibition and hence
nervous system weakness.

Eysenck's theory relating nervous system weakness to cortical-
reticular arousal and introversion relies on associations between the
cortical-reticular loop and indicators of nervous system weakness which
utilise the lower end of the arousal continuum and the Law of Strength.

There are indications that nervous system weakness is related to
introversion when sensory and pain threshold are considered. Mean
pain thresholds (Haslam, 1967) and auditory thresholds (Smith, 1967)
were significantly lower in introverts than in extraverts. This was
substantiated by Siddle, Morrish, White & Mangan (1969) using visual
sensitivity. However, only low N scorers were included in this latter
study.

Indicators of nervous system strength utilising the upper end of
the arousal continuum suggest that extraversion is related to nervous
system weakness rather than strength. Mangan & Farmer (1967) used
Nebylitsyn's reaction time method for determining nervous system weak-

ness. Extraverts re-acted near maximally at lower stimulus intensities
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than introverts. White, Mangan, Horrish & Siddle (1969) vsed duration
of after-image to a moderately strong stimulus, under conditions of
decreasing inter-stimulus interval, as a measure of tronsmerginal
inhibition. This measure correlated with neuroticiom (r = ~.59) and

results were obtained by Zhorov &

extraversion (r = —.44
Yermolayeva~Toming (1072} usirg resction time indices of nervous syustem
strength. The slope of the curve of reaction times to stimuli of
increasing intensity was significantly related to extraversion

(r = -~.344), However, White & Mangan (1972) failed to replicate White

et al (1969). Onset of tranemersinal inhibition under plscebo, sodium
amytal and caffeine conditions was positively related to neuroticism

and unrelsted to extraversion. On the basis of these findings, Mangan
(1972) suggested that extraversion was related to nervous system strength
at low stimulus intensities but weakness at high stimulus intensities.
However, this suggestion is difficult to reconcile with significant
correlations between sencitivity znd onset of transmarginal inhibition
reported by Nebylitsyn (1964) and White et al (1969).

It has been suggested thst temporal and resction time indices may
be contaminated by other nervous system properties. Rozhdestvenskaya
(1964) considered that nervous systenm strongth indexed by the f211 in CR
megnitude, after repested presentations of o C3, could be contaminated
by the hypnotic effect of monotonous stimulation or by a disturbance in
nervous activity connected with destruction of n stereotype. Weakness
of the inhibitory process would be indicated in the former case, while
the latter case suggested inertness of the nervous processes.

Similarly, reaction time indices rely to some eX rtent on ergographic
factors. Rozhdestvenskaya et al (1960) factor analysed indices of

nervous system strength. Ergographic measures did not load on & strength

factor defined from visval and auditory measures. HMNangan (1972) related
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ergographic measures of transmarginal inhibition to Hullian inhibition
and hence extraversion.

It can be seen that the relationship between nervous system strength
and personality, involving upper limits of the "Law of Strength" is
unresolved. Evidence involving lower limits of the "Law of Strength"
suggests a more consistent relationship between nervous system weakness
and introversion, particularly at low levels of neuroticism. Neuro-
ticism appears to be unrelated to sensory thresholds (Granger, 1957),
although high N scorers may obscure the relationship with introversion
(siddle etal, 1969).

A further complicating factor is the neo-Pavlovian dimension of
dynamism. Eysenck (1957) assumes that speed of formation and extinction
are interchangeable measures of conditionability related to introversion.
Dynamism of the excitatory process is indexed by speed of formation of
positive CRs, while dynamism of the inhibitory process is measured by
speed of formation of inhibitory CRs (extinction). Contrary to Eysenck,
Nebylitsyn (1966) considered that dynamism of excitation and inhibition
were independent nervous system properties. Degree of equilibrium in
dynamism could be assessed from the relative superiority of speed of
formation of positive CRs compared with speed of formation of negative
CRs, Gray (1967) compared equilibrium in dynamism with Eysenck's (1957)
excitation-inhibition balance, on the assumption that dynamism in excit-
ation was negatively relsted to dynamism in inhibition. The introvert
" then corresponded to the individual with a predominance of excitation in
dynamism., Other empirical evidence suggests that this relationship may
be confined to physiological indices of dynamism.

Marton (1972) assessed various indices of dynamism in extreme
groups of extraverts and introverts. Extraverts had significantly

greater OR extinction rates than introverts, assessed from BEG and
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electrodermal measures. Similarly, extinction of sensory connections
was faster in extraverts than in introverts. However, speed of
extinction of a conditioned motor reaction did not differ between the
groups. Concurrent electrodermal and EEG measures indicated that EEG
indices did extinguish faster in extraverts than in introverts, electro~
dermal indices showed no group differences. Qualitative group differ-
ences .in CR stabilisation led Marton to conclude that introverts
remained longer in the emotional, plastic phase, while extraverts
stabilised motor conditioning with a concurrent extinction of physio-
logical indices. Hence extraverts were said to extinguish sensory con-
nections easily but to have difficulty in extinguishing a stabilised
motor pattern.

Evidence suggesting that extraversion rather than introversion is
related to predominance of excitation in dynamism can be compared with
Marton's stabilisation of conditioned motor responses. Kulyutkin,
Zyryanova & Sukhobskaya (1972) found that impulsive problem solvers (a
type having similarities with extraverts) tended to have strong nervous
systems or a predominance of excitation in dynamism, while cautious
problem solvers (introverts) tended to have weak nervous systems or a
predominance of inhibition in dynamism. Dynamism was agsessed by
Korotkin's {1949) eyeblink technique i.e. number of trials to stabilise
a conditioned eyeblink and its inhibitory differentiation. This measure
of dynamism must thus be regarded as a separate index which does not
relate to extraversion in the predicted manner.

Marton's results are not unequivocal evidence in support of the
relationship between physiological measures of excitation in dynazmism
and introversion, since Halmiova and Uherik (1972) failed to replicate

her results. Physiological indices of OR extinction intercorrelated but

were unrelated to extraversion. However, they did not use extreme
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groups of extraverts and introverts.

Relationships between mobility and personality lend indirect
support to the hypothesised relationship between predominance of excit-
ation in dynamism and introversion. Mobility was defined as the speed
at which nervous processes proceed (Mangan, 1967), this concept was
later replaced by dynamism in the Pavlovian scheme. Mangan reports
small'correlations between extraversion and two indices of mobility;
induction of after-image (r = -.24) and duration of after-image
(r = —.29). The former index also correlated with neuroticism (r = .42).

It can be seen that neither nervous system strength nor dynamism of
nervous processes bears a simple relationship to extraversion-
introversion. Evidence suggests that indicators of nervous system
strength, utilising the lower end of the arousal continuum, are related
to extraversion but this relationship may only apply to low levels of
neuroticism. Indicators of nervous system strength using TTI may be
confounded by other nervous system properties but this explanation does
not reconcile positive correlations with sensitivity and negative
correlations with introversion. The predicted relationship between
predominance of excitation in dynamism and introversion appears to be
confined to physiological measures, while standard Russian indices
(Korotkin's technique) of predominance of excitation in dynamism may be

related to extraversion.
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1.4.4, Extraversion-introversion and arousal,

The relationship between personality and arousal is equivocal.
Eysenck (1967) associated cortical-reticular arousal with extraversion-
introversion alone. This dimension was said to be independent of
neuroticism provided limbic system arousal was avoided. Spence (1964)
reported increased arousal due to situationally induced drive or
anxiety, while arousal also showed small correlations with‘their
Manifest Anxiety Scale (MAS). Eysenck considered that these results
were compatible with his theory, since MAS anxiety correlated with both
introversion and neuroticism measured with the MPI (Kelly & Martin, 1969).

Duffy (1962) reviewed literature concerning relationships between
personality and arousal. In general relationships tended to vary.
Individuals with labile, high activation EEG could be calm and non-~
anxious but susceptible to rapid and violent reactions, alternatively,
they could be hyperactive, hyperemotional, hypersensitive, nervous
individuals. She suggested that the affect of activation level varied
with degree of inhibitory ability. Depending on the latter, high
activation could lead to impulsive disorganised behaviour or to
sensitive, alert, vigorous and co-ordinated responses to the environment.
In the case of anxiety, excessive potential activity was continuously
but irregularly curbed by inhibitory processes, resulting in unco-
ordinated motor responses. Similarly, stress effected rate and range of
behaviour, exerting excessive excitatory or inhibitory effects with dis~
organisation in both cases.

Duffy's summary suggests a two arousal system model. This notion
was developed by Claridge (1967) and Eysenck (1967). Duffy's
*inhibitory ability" can be compared with Claridge's concept of arousal
modulation. Further comparison is difficult unless Duffy's labile EEG

is regarded as a measure of drive or tonic arousal. However, this
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noses Claridege's arousal modulation or inhibitory ability measured b
I g A y y

t

EG indices.

1.4.4.1. Cortical-reticular arousal and personality, Both Claridge's
o<

]

arousal modulation and Bysenck's cortical reticular arousal were said to
be related to extraversion~introversion alone.

Claridge's indices of arousal modulzation were spiral after effect
and EEC activity. These indices are included in Eysenck's indices of
cortical reticular arousal, together with peripheral system activity of
low intensity and fast recovery.

Evidence relating extraverszion to these indices is reviewed under
the following headings:- a) Spiral after effect, b) EEG activity and
¢) peripheral system activity:-

a) Spiral after effect: Predicted relationships between short
spiral after effects and extraversion were reported by Damodar & Murthy
(1967) and Castellow (1972). Holland (1956) and Reason(1966) failed to
find any association between spiral after effect and extraversion.
Interactions between extraversion and neuroticism may obscure relation-
ships with spiral after effect, since Levy & Long (1966) found that
impulsive students had shorter spiral after effects than non~impulsive
students but anxiety increased the spiral after effect. Similarly,

5

Knowles & Krasner {1965) reported the predicted relationship between
extraversion and spiral after effect in stable subjects but the reverse
relationship in high N subjects.

Inconsistencies in reported relationships between extraversion and
spiral after effect may be, in vart, due to methodological errors.
Kristjansson & Brown (197%) compared three different instructions for
judging spiral after effect lengzth. Only one instruction; "report the
end of the first faster phase of decay", resulted in the predicted

relationship between spiral after effect and extraversion. Instructions
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to "revort when after effect appears to stop", or "report when
absolutely sure that the second phase has ended", gave results showing
no relationship to extraversion.

It can be seen that evidence is not sufficient to draw firm
conclusions regarding relationships between personality and spiral after
effect duration.

b) EEG activity: Various measures of BEG activity have been assoc-
iated with cortical excitation and hence introversion. Eysenck (1957)
argues that extraverts have a greater level of cortical inhibition.

They should thus have higher alpha amplitude and higher alpha index than
introverts. Later, Eysenck (1967) suggested that neuroticism exagger-
ated extraversion-introversion differences in cortical activity.

In general, research has tended to concentrate on alpha activity.
Fenton & Scotton (1967) review the literature concerning relationships
between personality and BEG activity. They cite evidence relating high
alpha index to extraversion (Gottlober, 1938) to lack of neuroticism
(Eysenck, 1947) and to lack of anxiety (Ulett et al, 1953 and Brockway
et 21, 1954). Bysenck (1967) considers that empirical work lends support
to his hypothesis. However, he appears to equate alpha amplitude and
alpha frequency. These measures have been found to be negatively
correlated (Knott & Travis, 1937). Given that high alpha amplitude
indicates low cortical arousal, high alpha frecuency must indicate high
cortical arousal.

Savage (1964) reports the predicted relationship between extra-
version and high alpha amplitude, This result is substantiated by
Marton & Urban (1966) who found that extraverts had lower alpha
frequency than introverts, However, this latter result is equivocal
since nine introverts displaying no alpha rhythm were excluded.

Fenton & Scotton reported no relationships between either extraversion
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indexed by spontaneous acti¥ity, reactivity to mild stimuli or slow OR
habituation. Crider & Lunn (1971) review a number of studies concerning
relstionships between these mencures in the electrodermsl system. The
consistent correlaticns sllowed them to conclude that they were
alternative indices of electrodermal lability. Thie conclusion ccould be
generalisable to other peripheral response systems. The inclusion of OR
habituation as an index of autonomic lability is controversinl, In neo-
Pavlovian theory, OR heobituaticn ie cone index of iphibition in dynamism
similar to CR extinction. OR habituation could thus be comparable to
Eysenck's measure of conditionability. However, considering OR habit-
unation as a measure of arousal or of conditionability does not change
its predicted relationship to extraversion in Eysenck's theory.

The predicted inverse relstionship between spontaneous electro-
dermal activity and extraversion has been found by Crider & lunn (1971)
and Coles, Gale & Kline (1971). However, Purohit (1966), Burdick (1966),
Unerik (1971) and Montgomery (1972) failed to find any relationship
between personality and spontaneous electrodermal activity.

Conflicting relationships vetween reactivity to mild stimuli and
neuroticism have been reported, Coles et al found high N scorers more
electrodermally reactive thsn low N scorers for two habituation measures

(97

and total number of responses. However, Sadler, Mefferd & Houck,report

low N scorers as more electrodermsily reactive than high N-scorers.
%

S ” o - . £ e . R N
Similarly, Kelly & Martin (1969) found that neurotic patients were less

than :
electrodermally reactive, normal controls, while number of GERs to

s

warning light and to UCS airpuff gave negative loadingson an anxiety

factor. This anxiety factor had a loazding of .71 on MPI N and & loading

3 on MPI E. Sadler et al do suggest an interaction between E and

of ~.2
N which effectively reverses Eysenck's predicted relationship with

extraversion for high N groups. Kelly & Martin's sample may be biased
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Direct inter-individual comparisons of basal level activity may not
necessarily be comparing arousal differences. Electrodermal measures
taken during relaxation have been found to be higher in some individuals
than measures taken during stress in other individuals (Lykken et al,
1966). 1t was thus concluded that inter-individual differences in basal
level skin conductance were more closely related to physical and
structural differences than to arousal differences, This conclusion
could be generalisable to other peripheral systems. Direct comparisons
between basal level skin conductance and personality have failed to
reveal any relationship (Coles et al 1971}.

Inter~individual comparisons of basal level changes have shown
inconsistent relationships with personality. Montgomery (1972)
reported greater basal level conductance variability in high N scorers
than low N scorers. However, Kelly & Martin (1969) found greater
reactivity to stress in contreols than in neurotics. Reactivity was
assessed from differences between lowest heart rate and forearm blood
flow/minute during relaxation and highest readings during stress. A
neuroticism/extraversion interaction could account for some of the
discrepancy in these results, cince Sadler et al (1971) noted that skin
conductance declined in stable extraverts and neurotic introverts but
remained unchanged in neurotic extraverts and stable introverts,

It can be seen thot basal level measures are unsatisfactory arousal
indiceg, while basal level chunees have shown inconsistent relationships

with perseonality.
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Empirical evidence,

1.4.5., Personality and cen

The basis of Bysenck's (1957, 1967) personality theory is the
postulated inverse relationship between conditionability and extra-
version. This relationship has been challenged by Spence (1964) who
considers that anxiety or neuroticism facilitate conditioning. Lovibond
(1964) endeavoured to reconcile these hypotheses by postulating defen-
sive and appetitive conditioning based on mutually inhibitory arousal
systems. Similarly, Gray's (1970, 1971 a and b) modification to
Bysenck's theory suggested thst conditioning was mediated by sensitivity
to punishment or sensitivity to reward. Respective sensitivities were
said to have different neurologiczl bases. These modifications to
Eysenck's hypothesis set a precedent for considering appetitive and
aversive conditioning as separate diﬁensions.

Aversive conditioning studies can be further subdivided. It has
been suggested that active avoidance conditioning is maintained by the
appetitive or "go" system, while passive avoidance is maintained by the
aversive or "stop" system (Mowrer 1960, Rescorla & Solomon 1969, Gray
1971, a and b). Active avoidance can thus be considered in conjunction
with appetitive conditioning.

The two main types of aversive classical conditioning studied have
been eyeblink znd autonomic coniitioning. Martin & Levey (1969) con-
sider that some cases of eyeblink conditioning have similarities with
netive avoidance conditioning. (f CS5-UCS interval is short, then eye-
blink CR may result in avoidance of full UCS strength.

It can be seen that the division of conditioning into two main
types, appetitive and aversive, is indicated. Appetitive conditioning
can be snid to include classical appetitive conditioning, verbal operant
conditioning and both appetitive and avoidance instrumental condition~

ing. Aversive conditioning appears to be most readily represented by
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autonomic conditioning, while eyeblink conditioning may be mediated by
either appetitive or aversive systems depending on efficacy of UCS
avoidance by eyeblink.

1.4,5.1. Personality and appetitive conditioning. Table 1 shows the

variability of reported relationships between appetitive or instrumental
conditioning and personality. Considering appetitive conditioning,
three studies support Eysenck's hypothesis in so far as they report an
inverse relationship between conditioning and extraversion. Oix studies
show no relationship between conditioning and extraversion. One verbal
conditioning study found a direct relationship between conditioning and
extraversion, while Nicholson & Gray's measure of reward sensitivity
contradicts Eysenck's hypothesis when second order correlations only are
considered. Relationships between conditioning and neuroticism tend to
be random. Two studies show direct relationships while two other
studies show inverse relationships between conditioning and neuroticism.
The remaining six studies found no relationship. Considering each type
of appetitive conditioning separately:-

a) Classical conditioning: Salivary conditioning methodology used
in both reviewed studies tends to be unsatisfactory. Willett (1960)
demonstrated that simple insertion of a cotton dental roll under the
subject's tongue (Razran's 1935 method of measurement used in both
studies) increased salivation in the presence of a non-reinforced
stimulus, while inter- and intra- subject variability was so great that
measurement was considered ambiguous.

Lovibond's (196%) study assumes that slides of nude females are
positive reinforcers for all males. Reinforcement value is likely to
depend upon previous experience and aesthetic appreciation either
variable could be related to personality differences.

It can be seen that none of the classical conditioning studies
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significant main effects but comparable significant interactions.
Eysenck's hypothesis was supported when N was low but reversed in high
N subjects.

Sadler & Mefferd explained these interactions by relating extra-
version to lack of cognitive control and neuroticism to increased
arousal. Neuroticism increased response rate regardless of reinforce-
ment qontingencies. Extraversion~-introversion differences were
attributed to coarse grained or impulsive assessment or to fine grained
analysis of the situation,

Sadler & Mefferd's explanation of extravert-introvert differences
appears tautological. Impulsive cognitive assescment can be regarded
as one aspect of extraverted behaviour (Level 3 in Eysenck's
hierarchical model P.9). Following this model, impulsive behaviour
cannot be said to determine conditioning differences, which in turn,
determine extraversion-introversion differences. Neuroticism effects
may be peculiar to these instrumental conditioning experiments where a
fairly complex motor response, involving choice of alternatives, is
required. Arousal has been said to have an inverted U relationship
with performance of complex motor learning (see P,30), if arousal is
related to introversion and neuroticism, then neuroticism should
improve extravert's performance but could disrupt performance of highly
aroused introverts.

Tt can be seen that these instrumental conditioning studies suggest
that Eysenck's hypothesis may be supported only when N scores are low.

1.4.5.2. Personalitv and aversive conditioning, Considering eyeblink

and electrodermal conditioning separately:-
a) Personality and eyeblink conditioning:- Spence (1964)
reviewed studies of relationships between MAS anxietly and condition~

ability. Comparisons between high and low MAS anxiety groups showed
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that in twenty-one of the twenty-five studies reviewed, high MAS groups
gave a better conditioning performance than low MAS groups. Eleven of
the seventeen comparisons involving 36 or more subjects were signif-
jcant (p <€.05). Two of the eight studies with less than thirty-six
subjects were significant, No study gave significant results in the
opposite direction. Kelly & Martin (1969) found that MAS anxiecty
correlated with both MPI E-scores (r = -.52, p <.001) and MPI N-scores
(r = .84, p <:.OO1), hence reported relationships between condition-
ability and MAS anxiety could indicate an inverse relationship between
conditionability and extraversion,a direct relationship between
conditionability and neuroticism or a combined relationship between
these personality wvariables and conditionability.

Table II shows a summary of relationships between personality and
eyeblink conditioning, excluding studies reviewed by Spence (1964).

Comparing the tabulated studies, it can be seen that nine studies
report significant inverse relationships between conditionability and
extraversion, while thirteen studies show non-significant results.
Five studies report direct relationships between conditionability and
neuroticism, while six studies show no significant relationships. Two
studies (Finkenseiper et al 1970 and Barratt 1971) suggest that the
diagonal from high N, low E to low N, high E correlates with condition~
ability. There is thus a statistical bias in reported results which
tends to support Eysenck's hypothesis concerning conditionability and
extraversion, together with a positive relationship between condition-

ability and neuroticism.
experimental parameters favoured development of inhibition. Parameters

specified were weak UCS, partial reinforcement and discrimination

learning. One study (Barratt 1971) reports use of discrimination
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nypothesis was supported in that

learning. In this study, Bysenci
impulsiveness was inversely related to conditioning and there was no
relationship between conditioning and anxiety.

Twelve studies report use of partial reinforcement with . weak

not substantially different from

iy

i

UCS. Distribution of these resulls is
the total distribution of results. Oix studies report the predicted
inverge relationship between conditioning and extraversion, while the
other six studies found no significant relationships. Two studies
report significant direct relntionships between conditioning and neur-
oticism, while the other two studies found no significant relationships.
5ix studies used parameters not recommended by Eysenck (1965), i.e.
strong UCS5 or 100% reinforcement. One study (A1-Issa, 1964) found a
significant inverse relstionship between conditioning and extraverszion.
However, the other five studies gave non-significant results. Three

studies reported a direct relotionship between conditioning and neur-

74

{

oticism, while two studies found no significant results. Hence use of

U

Eysenck's non-recommended parameters reduces the proportion of significant
relationships between conditioning and extraversion but does not chonge
the proportion of significant relstionships between conditioning and
neuroticism.

Most reported relationships between personclity and condéitioning
concern conditioning mensured in scguisition. Only one of the five
studies using an extinction mensure of conditioning, {(FPranks 1954 )
found the predicted relationship between conditioning =nd extraversion,
Mepherson (1965) reported a non-significant trend for extraversion to be
directly related to conditioning in extinction. Hence most support for
Eysenck's hypothesis concerning extraversion and for a relationship bet—

ween conditioning and neuroticism is confined to acquisition measures of

conditionability.

-6 ~



T+ can be seen that significant relationships between condition~

ability and personality indicate an inverse relationship between
conditionability and extraversion together with a direct relationship
between conditionability and neuroticism. A number of non-significant
results have been reported but uo sionificant direct relationship
between conditionability and extraversion has been found., The reverse
relationship between conditionsbility and neuroticism is suggested by
Finkenseiper et al. Anxiety combined with introversion was directly
associszted with conditionability. These significant results tend to be
confined to acouisition measures of conditionability and are not
necessarily generalisable to extinction measures of conditionability.

b) Personality and electrodermal conditioning:- Tahle 111
summarises relationships between person2lity and electrodermal condition-
ing. Five studies revorted 2 significant inverse relationship between
conditionability and extraversion, eleven studies had non-significant
results, while one study reported a direct relationship between
conditionability and extraversion. There is thus a statistical bias
towards supporting Eysenck's hypothesis concerning conditionability and
extraversion.

Relationships between conditicnability and neuroticism suggest a
random distribution of results, Vogel (1960) reports a positive
relationship between conditioning and neuroticism, Lykken substantiates
this result within his sociopathic sample but not from comparisons
between neurotic sociopaths and normsl controls. Ten studies report non-
significant relationships, while Clum (1968) found a negative relation-
ship between conditioning and neuroticism.

Eysenck (1965) specifies partial reinforcement, weak UCS and
discrimination learning as varameters for obtaining hypothesised

relationships between personality and conditionability. Wilson (1968b)
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relationships,
Heuroticism has shosn inconsisient relationships with condition-
ability.

1.4.5.3. Conclusions drawn from emnirical evidence concerning

personality and conditionins, In general, support for Evasenck's

hypothesis relating conditionability to introversion is confined to
conditioning studies said to be ascociated with the aversive or "stop"
system, rather than conditioning nssociated with the appetitive or "go"
systemn,

Relationships between personzlity and classical appetitiv

tely tested. Operant verbal condition=-

&

conditioning have not been adegu
ing studies suggest that extraversion mey be inversely related to the
reinforcement value of verbal praise rather than to conditionability.
Active avoidance and instrumentsl conditioning requiring a well organised
motor response may be inversely relsted to extraversion 2t low N-levels
only. At high N-levels a direct relationship between extraversion and
conditionability hns been reported.

doning studies hove tended

The majority of aversive
to support Eysenck's hypothesis concerning extraversion or to have shown

ips between conditioning and neuro-

non-significant results, Heln
ticism have been more variable, in genersl, cyeblink conditioning has
either besn directly related to neuroticism or no significant relation-

3 81
o

ships have been reported. In conirast, elzctrodermal conditioning

relationships with neuroticisn huve been randomly distributed.

weak UUS combined with either

In eyeblink conditioning studies
partial reinforcement or discriminution learning have been the parameters

for most studies reporting significant inverse relationships between

extraversion and conditionin . Neuroticism hnas shown the srme bilas

towards a direct rel-tionship with conditioning using either weak or
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strong UCS.

Electrodermal conditioning studies have tended to give more variable
and more non-significant results than eyeblink conditioning studies.
However, more electrodermal than eyeblink conditioning studies have used
the non-recommended strong UGS as opposed to the recommended weak Ucs.

Electrodermal studies using strong UCS have shown some inverse
relationships between conditioning and extraversion provided strong UCS
has been combined with Eysenck's (1965) two other recommended parameters;

partial reinforcement and dizscrimination learning.

- 81 .



1.4.6., Conclusion to Chapter 1.

This thesis has two main aims: to investigate relationships between
conditioning and personality and to investigate relationships between
conditioning, personality and criminality.

Central to Eysenck's hierarchical personality theory, is the inverse
relationship between conditioning and extraversion. In a related
hypothesis, Eysenck (1957, 1970) associates anti-social behaviour and
hence criminality with lack of conditionability and extraversion (see PAO).

BEysenck's criminality theory is based on Mowrer's (1947) version of
two fretor theory. Training arnd hence sociaslisation was said to be
mediated by unpleasant autonomic CRs. Theoretiéally, Mowrer (1960) and
Gray (1971a and b) advocate division of conditioning studies into types
mediated by either an appetitive or "go" system or by an aversive or
"stop" system. Empirical evidence (see P,69~81) suggests that support
for hypothesised relationships between conditionability and extraversion
is confined to aversive classical conditioning studies. Mowrer (1947)
specifies classical aversive autonomic conditioning as the mediator of
socialisation processes. However, results obtained from eyeblink con-
ditioning studies may be generalisable to sutonomic conditioning. The
direct test of Eysenck's hypotheses concerning conditionability, person-
ality and criminality thus involves use of aversive classical autonomic
conditioning.

Empiral evidence reporting the hypothesised inverse relationship
between aversive conditionability and extraversion tended to be strongest
when at least two of Eysenck's (1965) specified parameters were used. In
eyeblink conditioning studies, weak 0S8 was the most important parameter,
while electrodermal conditioning studies could have a strong ucs
provided this was combined with partial reinforcement and discrimination

learning. Eysenck & Levey's (1972) eyeblink conditioning study is
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discussed on(P.49 - 53 ). They found predicted extraversion-introversion
conditioning differences with use of weak UC3, partisl reinforcement and
short 0S5-UCS interval. There were no extraversion-introversion condition-
ing differences with use of strong UCS, 100% reinforcement and long CS~
UCS interval. UCS strength was the most important differentiating
parameter. In extraverts, weak UCS tended to result in UCR adaptation.

A CS-UCS pairing which does not have a UCR cannot be regarded as an
aversive classical conditioning trial (Paviov, 1927). CR acquisition
rates of extraverts and introverts would thus be more closely associated
with sensitivity differences rather than conditioning differences.
Sensitivity has been found to be greater in introverts than extraverts
when neuroticism is low (See P.57), hence resulting conditioning measures
would tend to be higher in introverts.

A further consideration in aversive classical conditioning studies
is the influence of CS-UCS contingency awareness. This problem is
discussed in detail in Chapter 2. From Table III it can be seen that the
two electrodermal conditioning studies considering awareness differences
found thet only aware subjects conditioned, while within this group there
were no significant relationships between conditioning and personality.
It is possible thzt comparatively low sensitivity in stable extraverts
mitigates against attainment of CS5-UCS contingency awareness and hence CR
acquisition when UCS is weak. Oupport for this notion is indicated from
comparisons of Eysenck & Levey's diagrams of CR acquisition curves for
extraverts and introverts under their respective favourable parameters.
Acquisition of nhigh CR frequency is gradual in introverts but
comparatively sudden in extraverts.

Eysenck & Levey's diagrams suggest a tendency for introverts to
stabilise at lower CR frequencies than extraverts. This tendency can be

compared with Russian measures of dynamism of nervous processes,
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Korotkin's (1949) eyeblink conditioning index specifies number of trials
to CR stabilisation. If extraverts stabilise at a higher level than
introverts, then this criterias may be fulfilled sooner in extraverts than
introverts (See P.60).

Tt will be recalled (P:70 =81) that most conditioning studies
reviewed reported relstionships between personslity and conditioning
measured in acquisition. However, Eysenck's (1957, 1970) and Trasler's
(1962) theories of criminality suggests that anti-social behaviour is
inhibited by arousal of previously acquired aversive CRs. The conditioned
basis of socialisation was said to be acquired in childhood and to
generalise to other anti-social behaviour during development. Arousal of
previously acquired CRs depends upon their original acquisition and
present degree of extinction. During childhood socialisation, undesirable
behaviour results in further conditioning trials from parents who provide
an efficient socislisation programme. Hence individual differences in CR
acquisition should be diminished by the differential number of CS5-UCS
pairings recuired to achieve equal CR acquisition. i.e. extraverts
should need more CS-UCS pairings than introverts to achieve equal CR
acquisition. Thus an experimental paradigm reflecting efficiency of
parental conditioning techniques in later adulthood, should provide equal
CR acquisition but reflect individual differences in adult CR arousal by
using extinction as the conditioning measure.

Relstionships between personality and CR extinction measures tend to
substantiate reported relationships between personality and CR acquisition
measures. Lack of sensitivity in extraverts, CS-UCS contingency awareness
and awareness of extinction onset differences could account for variable
relationships reported when weak UC3 is used. However, three studies
(Purohit, 1966, Moriearty, 1972 and Kelly & Martin, 1969) used strong UCS,

one hundred per cent reinforcement and no differential conditioning.



Subjects were thus likely to be aware of reinforcement contingencies and
extinction onset. Lack of differential stimuli may account for non-
significant relationships between personality and CR acquisition and
extinction. Increase in response freguency during acguisition and
relative response decline during extinction can be accounted for by
sensitisation effects of strong stimulus application and its subsequent
removal, rather than any conditionability differences.

Tt can be seen that an adequate test of Eysenck's personality theory
and related criminality theory should use an autonomic conditioning
paradigm of efficient socialisation techniques. This involves CR
acquisition for all subjects and a measure of differential conditioning in
extinction.

Eysenck (1970) regards criminality as a normally distributed person~
ality trait, with prisoners occupying the extreme criminality end. Twin
studies suggested that there wass an inherited component in the pre-
disposition to commit crime. Eysenck considers that this component may be
related to conditionability. A similar theory applies to psychopathy.
Both criminals and psychopaths are said to be extravert and lack
conditionability. (This notion is discussed in detail in Chapter 6).

Eyvsenck & Eysenck (1970) assessed extraversion in prison and non-
prison samples. However, results could not be said to support their
hypothesis. They suggested that =mome sociability items may not have been
appropriate in prison environmenis and bhence andvocated usce of impulsivity
items to ascess extraversion in prisoners.

Bvidence for a relstionship between psychopathy and extraversion is
equivocal. However, there seems to be agreement that impulsivity is a
main diagnostic characteristic of psychopaths (Hare, 1970). There is also
evidence to suggest that psychepaths are difficult to condition (Lykken,

1955, 1957). Lack of conditionability may thus be more closely
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associated with impulsivity in psychopaths rather then the total extra-
version scale,

There is also the possibility that it is the impulsivity component of
extraversion rather than sociability, which correlates with lack of
conditionability in normal 3amples. Bysenck & Levey (1972) re-analysed
their data in terms of impulsivity and sociability. Impulsivity items
accounted for all variability in conditioning, while sociability items
were unrelated to conditionability. This result can be compared with
Barratt (1971) who reported a significant relationship between eyeblink
conditioning and impulsivity measured with his Impulsivity scale.

This thesis aims to assess relationships between conditioning and
personality and their application to criminality. It can be seen that
impulsivity is a superior measure of extraversion in prison samples and
some support for Eysenck's theory was drawn from psychopathic samples. In
normal samples, the socizbility component of extraversion was found to be
unrelated to conditioning. Hence it was thought appropriste to use an
impulsivity scale as the measure of extraversion in this study.

The fulfilment of the two main 2ims of this thesis =re arranged
as follow:-

Chupter 2. Concepts of conditioning are discussed and methodological
considerations reviewed

Chapter 3. A conditioning techunique is described and measurement pro-

[
Y
¥
0]

-

ey

cedure clarified by results from Experiment T, This experiment compares

normality of distribution in use of different data transformations and

menn response magnitude in extinetion after C5-UUS with mean

response magnitude in extinction after presentation of unpaired C3s and
UCSs, The latter comparison determines the most appropriate index of
discriminative responding to a conditioned stimulus.

Chapter 4. Personality messurement with reference to impulsivity is
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discussed. An impulsivity scale is developed, together with a test of
reliability and its relationship to other personality dimensions,
Chapter 5. Bxperiment II is reported. This experiment determines
relationships between conditioning and personality, together with
relationships btetween arousal indices and personality.

Chapter 6. Literature concerned with personality, conditionability and
criminality is reviewed.

Chapter 7. A selected prison sample and a student sample are compared

for personality, conditioning =znd arousal indices, Inter-relationshios

between these variables are examined in the prison sample.
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CHAPTUR 2,

Concept and measurcment of conditionability,

This chapter discusses the concept und mezsurement of condition-
ability in order to determine the most appropriate conditioning index and
conditioning parameters.

2.1, Conditioning nand awareness,

The concept of conditionability has been chnllenged on varioun
grounds. Pavlov (1932 ) distinguished conditioning in the first
signalling system from corditioning in the second signelling system.
This dichotomy between relational learning and "true" conditioning was
elavorated by Mowrer (1938) and Razran (1955). The controversy centres
around acquisition and elicitation of CRs when subjects are unaware of
the CS-UCC contingency.

Razran (1955) argued that conditioning without awareness could
occur and drew support for this arguement from five categorics of
evidonce =

a) Classical conditioning can occur in animals low in the phyletic
scale.

b) Classical conditioning can occur in decorticate animals and
spinal preparations.

c) Classical conditioning can occur in humans when the C3 is below
the perceptual threshold.

d) Classical conditioning in humans can occur when the C3 and/or
UCS is of internal origin (Interoceptive conditioning).

e) Clnsnical condition%ng ean occur when the CO-UCS contingency is
embedded in & masking task, or when misleading instructions about the
experiment are administered.

Recently, however, this evidence has been questioned. For exunmple,

Dawson (1973) rejected the first two clagses of cvidence on the grounds



L3

that relational learning need not occur in the same way in humans and
animals, and because its presence oOr absence could not be determined in
lower animals. With regard to the third class of evidence, Eriksen (1960)
reviewed literature concerned with subliminal conditioning and concluded
that it was,

" for the most part negative and at best controversial”.

e o s

(Eriksen 1960, P.283)

Eriksen noted that perceptual threshold was usually defined ag the
point on the stimulus continuum which was perceived 50% of the time. If
50% of the st;muli could be perceived, conditioning with CS~UCS con~-
tingency awareness 1s not precluded.

Evidence for conditioning without awareness in Razran's last three
categories depends on the validitylof awareness assessment. Briksen
considered that operational definitions of "awareness" werc inadequate,
since motivation and understanding of the subject were not taken into
account, while adequacy of post experimental questioning was not
evaluated. He suggested a system of scaling subjective verbalisations in
terms of accuracy and specificity.

Dawson & Reardon (1973) assessed consﬁruct validity of recallhand
recognition awareness measures and found a short recognition method most
valid. When this method was used there was ne evidense of esonditiening
without awareness. They summarised previous research in terms of aware=-
ness assessment methods used, and found that reports of conditioning
without awareness used either a short recall questionnaire (Lacey & Smith,
1954 ; Wieland, Stein & Hamilton, 196%) or a long recall questionnaire
(Fuhrer & Baer, 1969; Wilson,.Fuhrer & Baer, 1971; Baer & Fuhrer, 1973).
Research reporting no conditioning without awareness utiliced either a
long recognition questionnaire (Chatterjee & Eriksen, 1960; 1962) or a

short recognition questionnaire (Dawson, 1970; Dawson & Grings, 1968) .
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Dawson & Biferno (1972) assessed awareness during the experimehtal
session as opposed to post session assessment. Subjects depressed
buttons throughout the experiment to indicate probability of receiving an
electric shock (UCS). Awareness was manipulated, so that one group was
less likely to become aware than another group. There was no condition-
ing in unaware subjects, while the point in time at which awarcness was
first indicated (by a high subjective probability of ucs reception)
marked the onset of conditioned discrimination.

Degree of awarcness appears to be unrclated to degree of condition-
ing. Dawson & Furedy (1973) measured subjective estimates of receiving
shock (UCS) on a continuum from "certain to receive shock" to "certain
not to receive shock". There was no relationship between degree of
awareness and conditioning performénce. A further study was reported, in
which awaroness was assessed by means of a dial, that was moved
continuously throughout the experiment, to indicate subjective expectancy
of receiving shock. This method was extremely sensitive to differences
in CS+ and CS- but showed no correlation with conditioning performance,

Grant's (1973) review of differential eyelid conditioning sugrests
that awareness is associated with relationai lesrning but not "trué"
conditioning. Previously, Spence &Taylor (1951) considered that eyeblink
responses could be voluntary or conditioned, Respective CR topography
distinguished voluntary V-form responders from conditioned C-form
responders., Perry, Grant & Schartz (1971) divided aware subjects into
C~{orm and V-form responders. The effect of awarencss was significant
for V-form responders but not for C-form responders. Hence "true" con-
ditioning indicated by C-form gosponding was unrelated to degree of
awarencss.

The experimental results reviewed above can be accounted for in

terms of Dawson & Furedy's "gate" theory of conditioning and awareness.
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These authors and Grant {1973) suggested that awareness was a necessary
but not sufficient stipulation for conditioning to occur. Once the "gate”
was opened or awareness occurred, then conditioning might or might not

occur, if the "gate" did not open then conditioning could not occur.
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2.2. Relntional lenrning and "true" conditioning.

Relational learning occurs when subjects become aware of CS-UCs
contingencies, either through verbal information or experience., Verbal
information alone can increase response frequency (Bridger &Mandel, 1964.)
but on no account can this increase be regarded as "true" conditioning.
However, verbal information and experience muay have a "true" conditioning
component, If CS~UCS contingency awareness can be removed after CR
acquisition, any remaining CRs could be regarded as "true" conditioning.

I+t has been suggested that all conditioning is relational learning.
Wilson (1968@) demonstrated that instructioms could reverse a previously
established CR+. Subjects were informed of the CS-UCS contingency prior
to differential CR acquisition. At extinctiion onset, subjects were
informed that shock would follow éS» and not C3+., The previously

established discriminntion was reversed with subjects responding more to

Bridper & Mandel (1964) measured electrodermal differential con-
ditioning in two groups. All subjects wore electrodes for receiving
shock and were informed of the CS-UCS contingency. One group received
the threatened shock, while the other group received no shock, Both
groups increased CR frequency during acquisition. Before extinction,
both groups were told there would be no more shock, The shocked group
continued to respond to CS+ while the threatened group extinguished
quickly. These results were replicated by Bridger & Mandel (1965), when
disbelief of informed extinction onset was reduced by removing shock
electrodes before extinction. A further replication was carried out by
Dawson & Gringé (1968). Sepsitisation from increased arousal due to
reception of electric shocks was controlled by unpaired C3 and UCS
presentations in relational learning groups. The classical conditioning

group with mesked CS-UCS pairings failed to condition. Information
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regarding CS-UCS contingency increased CRs, while informed extinctibn
abolished this effect in relational learning groups.

Hartman & Grant (1962) compared CRs during informed extinction after
continuous and after partial reinforcement. Information reduced respond-
ing after partial reinforcement but not after continuous reinforcement.
This suggests that the partial reinforcement effect, of increased
responding, may be a cognitive assessment of the probability of UCS
reception when extinction onset is unknown.

When cognitive effects have been eliminated or considerably reduced
there still appears to be evidence of conditioning. Hilgard & Humphreys
(193%8) tested subjects for retention of & conditioned discrimination some
months after their initial training. Many subjects could not report the
CS-UCS contingency but still displéyed differentisl conditioning.
Porgetting the CS-UCS contingency excludes the possibility of disbelief,
which could be said to operate when extinction onset information is
given,

It can be seen that relational learning without threatened UCS
presentation increases CRs and that this effect can be removed by
extinction onset inférmntion. Information plus CS-UCS experience or
information without CS-UCS experience increases CRs in acquisition, while
informed extinction onset abolishes CRs in the information without
experience condition. In the information plus experience condition CR

rate is decreased and cognitive effects such as the partial reinforcement

effect are abolished.
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2.%., Conditioning and motivational factors,

Motivational factors have been manipulated experimentally by varying
instructions to subjects. Hilgard & Humphreys (1938) demonstrated the
effect of instructions on eyelid CRs. One group received no instructions,
another was instructed to support the discrimination by responding
promptly to C5+ and not to respond to €S-, a third group was instructed
to respond to CS- but not to ¢S+, while a fourth group was instructed to
respond to neither stimulus. Voluntary restraint did not prevent con-
ditioning but did change response freguency. Increasing order of response
frequency was:- Group 4, group %, group 1, group 2. ‘Instructions to
respond and not to respond, respectively enhanced and diminished response

frequency.

It has been suggested that soﬁe eyelid CRs are under voluntary
control (V-form responses) while other CRs are "true" conditioned
responces (Cnform) (Spcnce & Taylor, 1951). Bunde, Grant & Frost (1970)
found that the two responce types were differentinlly affected by
instructional CSs. The eyeblink response was conditioned to the words
WPUFF" and "NO PUFF". V-form responders were affected, in that "PUFF" as
CS+ produced better discrimination than "NO PUFF" as C3+, C-form “
responders were unaffected. Use of "BLINK" and "DON'T BLINK" as C5+
exaggerated this affect., Thus the instructional affect on eyeblink con~
ditioning may be confined to responses thought to be associated with
relational learning rather than "true" conditioning.

Dawson & Reardon (1969) suggest that instructions do affect electro~
dermal conditioning. Group I was told that "the intelligent thing is to
become conditioned", group 2 was told that, "the intelligent thing is not
to become conditioned". Group 3 was & control grou§ with no instructions
and group 4 were given neutral instructions. The facilitatory group I

conditioned better than the inhibitory group 2.
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These experiments suggest that notivation

conditioning performance. Measures of conditionability should thus

attempt to equalise motivational for all subjects.
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2.4, Conditioning and masking ta5KS .

Hotivational factors can be controlled by directing them into a
maesking task. However, the type of masking task chosen can affect con-
ditioning performance.

Ross & Nelson (1973) have reported that a masking task unrelated to
05+ and CS- differentiation reduces conditioning performance, while a !
masking task related to the differentiation could increase performance.
In this regard, Nelson (1971) found that time estimation as a masking
task, largely eliminated differential responding. On the other hand,
Ross & Nelson’found less differential response reduction when the subject
was required to make & differential response to CS+ and CS-. They con-~
cluded that the unrelated masking task effect was not due to response
acquisition failure but to similar'CR acquisition to CS+ and CS=, even i
when -subjects were aware of the C5-UCS contingency. |

The masking task effect may be confined to relational learning
rather than "true" conditioning. ¢rant's (1973) V-form responders used
awareness to improve CR performance more than C-form responders. Intro-
duction of a masking task reduced CR performance of V-form responders
only. | h

Both Grant and Ross & Nelson concluded that decline in performance
due to a masking task could be associated with a distraction-attention
dimension.

I+ can be seen that subjective motivation can be directed away from
the conditioning procedure by & masking task unrelated to Co-UCsE
contingencies. A masking task related to CS-UCS contingencies may
increase CR performance while ;n unrelated masking'téék may reduce CR
performance according to its distraction affect. Thus an appropriate
masking task should direct the subject's attention to ¢S+ and CS=

without requiring any differential response.

- 96 -



2.5. Central and peripheral factors in conditioning,

2.5.1. Central factors, The importance of C3-UCS contingency awareness

in establishing CRs in humans indicates that central factors are
involved in peripheral CR elicitation. Although the role of awareness
in animals is difficult to establish, there is other evidence indicating
central linkages in CR performance.

Valtzman (1968) discussed the ability of animals to learn without
prior performance. Animals could learn a path through a maze to a goal
object by being transported along the path. An S-R peripheral theory
would predict no differences in maze performance between transported
animals and controls with no previous experience, Beritoff (1965) found
that dogs improved their performance in the transported, experimental
condition even when stimuli were réstricted. He suggested that dogs
acquired a geographical image of goal location associated with neo-
cortical activity. Other evidence for central linkages was found when
either or both external stimuli and peripheral response were eliminnted.
Doty & Giurgea (1961) paired electrical stimulation of a cortical
sensory area with stimulation of a motor area which evoked a motor
response. After several pairings,va conditioned motor response could be
evoked by stimulation of the sensory area alone. Beck & Doty (1957)
administered a standard procedure for conditioned leg flexion to calal-
eptic cats who had had the relevant leg de~efferated. When this leg was
re~innervated, conditioned leg flexion could be elicited. Thus experi-
mentally manipulated central linkages were sufficient to establish
peripheral CRs.

2.5.2. Peripheral factors, Cadoret (1963) considered that conditioning

measured in one response system was related to that response system's
reactivity rather than some general conditioning factor. He assessed

conditioning in electrodermal and digital vasomotor response systems,
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.
Four groups of subjects received randomly ordered conditioning com-
binations of two electric shock strengths and three differcnt auditory
UCSs. RElectrodermal CRs were defined as the largest response during a

7 second CS. Vasomotor CRs were differences in diastolic finger volume,
measured from CS onset to offset. The conditioning index for between
subject comparisons was number of above median CR+s after C5-UCS pairings
minus number of above median CR-s after CS-control symbol pairings.
Differences were rank ordered within each group. Tonic values, spon-
taneous activity and UCS reactivity were measured in both systems.
Correlations between sound and shock conditioning were significant within
each response system but not between response systems. Electrodermal CRs
were more consistent (r = L,606, p < ,001) than vasomotor CRs (r = 375,

P <:.Q1>. Spontaneous electrodermﬁl activity was significantly related
to electrodermal conditioning using an auditory UCS (r = .329, p = .05)
but not using shock UCS3 (r = ,195). There were no significant relation~-
ships between spontaneous vasomotor activity and vasomotor conditioning.
A reverse relntionship between spontaneous electrodermal activity and
vasomotor conditioning using auditory UCS was observed (r = .537,

p < .001).

Cadoret's messure of conditioning may be confounded. It is assumed
that the control run assesses a CR- unaffected by conditioning. Subjects
were unaware of session separations and sescions were ordered randomly.
Responses in a control session occurring after an experimental session
could thus be contaminated by a conditioning factor, while experimental
sessions could be influenced by preceding experimental or control
seasions.

Purohit (1966) replicated Cadoret's results using electrodermal CRs
to assess conditioning. Conditioning was measured by number of responses,

greater in amplitude, than the tenth adaptation response. Conditioning in
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acquisition and extinction correlated with spontaneous electrodermal
activity but not with heart rate lability. However, sensitisation
effects were not controlled. i.e, overall increased responsiveness
caused by increased arousal from aversive stimulation. Thus apparen? CR
increase may not have been due to conditioning.

Within any response system, CR amplitude appears to be related to
OR amplitude. Maltzman & Raskin (1965) reported sepérate conditioning
experiments using electrodermal and digital vasomotor response systems.,
Subjects, within each response system, who gave large ORs showed a
better conditioning performance than subjects who gave relatively small
ORs, However, the amplitude factor contaminates this conditioning
measure, since control groups maintained their original OR amplitude
difference, although maintained OR amplitude was less than CR amplitude
in experimental groups.

It can be seen that conditioning measures used in the above
experiments are related to respective response system reasctivity and not
to conditioning measured in different response systems. In the former
two studies, order effects and sensitisation confound results, while the
latter study indicates that amplitude should be controlled when comparing

conditioning in different response systems.

2.5.%, Central and periphersl factors, The controversy concerning the
relative -influence ofcentral and peripheral factors in conditioning can
be resolved by postulating a central factor which is differentially
represented in peripheral response systems. A peripheral response is then,
in part, determined by the relative vulnerability of particular response
systems to influence from a central factor.

Dykman, Mack & Ackeréan (1965) considered that CR acquisition was a
gradual phenomenon., The first CR indications were manifested in the

preferred response system but as CR integration occurred, a8ll systems
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responded in some degree. They studied heart rate, respiration rafe,
blood pressure and motor components of a differential, non-avoidance, leg
flexion response in 6 dogs. Non-specific motor reactions preceded
undifferentiated autonomic reactions, which preceded leg flexion in
acquisition. Extinction occurred in the reverse order. Dogs manifested
individual response specificity, so that rankAordering in each system, -
was maintained across all experimental procedures.

Morgenzon & Martin (1968) monitored electrodermal and vagomotor
systems concurrently in a differential conditioning paradigm. They
replicated Ma;tzman & Raskin's results, in that high OR groups gave
higher CR amplitudes than low OR groups when response systems were con-
gidered separately. Measures within response systems were highly cor-
related but correlations between fesponse systems were relatively low.
However, removal of the amplitude factor by partial correlation within
the electrodermal system, reduced the correlation betweéﬁ first auditory
OR and mean CR amplitude from r = .441 (p <.001) to r = .228 (p <.05).
Similarly, when linear trend (change over trials) was corrected for
amplitude, the correlation between linear trend and first OR dropped from
r = 441 (p <.001) to r = -.035. ﬁ

Barr & McConaghy (1972) compared appetitive and aversive conditioning
in electrodermal and penile response systems. Analysis of results using
CR amplitude replicated the above experimental results, in that signifi-
cant relationships were found within response systems but not between
response systems. Use of Martin & Levey's (1969) work ratio controlled
for perlpheral system dlfferences in response amplitude. This work ratio
is the ratio of CR amplitude at UCR onset compared with UCR amplitude.
Some significant correlations between response systems were demonstrated

using this measure in Table 2.1.



TABIE 2.1,

Comparisons between response systems and within response systens

for different experimental conditions.

Comparison, r Sigmificance,
a) igiiii?ive penile with aversive 429 p < .01
o) égﬁ?titive G3R with aversive 013 NS
c) éggftitiva penile with appetitive 285 b < .05
a) égpetitive penile with aversive 138 NS
R.
e) égg?sive penile with aversive v 31% p < .05
f) ggs?sive penile with'appetitive _310 p < .05

Barr & McConaghy (1972, p222 )

It can be seen that within either aversive or appetitive experiments
considered separately, conditioning in both response systems correlated
significantly with each other.

Response systems were also compared for rate of CR growth and a
similar pattern of correlations was obtained.

The two non-significant correlations involve aversive GSR. The
electrodermal system is sympathetically ennervated, hence responses to
aversive stimulation should be greater than responses to appetitive
gtimulation, which is associated with the para~sympathetic system. The
.penile response system has dual ennervation from both sympathetic and
pafd~sympathetic branches of the autonomic system, hence its appetitive
response should differ from the simple aversive sympathetic electro-

dermal response.

On the whole, it can be seen that measurement of conditioning in
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any response system depends on the respective response system's
reactivity. When this reactivity is taken into account, significant
correlations between response systems are observed, indicating presence

of central factors in peripheral CRs.
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2.6. Choice of response svotem,

2.6.1. The electroencephalographic system (88G). The EEGC is generally

assumed to be a direct reflection of underlying cortical activity.
Different EEG patterns characterize arousal from deep sleep to heightened
alertness, while interest has centered on alpha rhythm (10f1 cycles per
second), in particular, alpha blocking as an OR indicant. Physiological
artefacts can arise from non-cortical sources such as muscles, skin, eyes
and heart. Anxious subjects tend to be more alert and display more
muscle and movement artefact than normal non-anxious subjects, while EEG
may also be gffected by sympathetic tone, adrenaline output and other
chemical factors (Margerison, St. John-Loe & Binnie;wf967).

Difficulties associated with the measurement of conditioned alpha
blocking were reviewed by Putney (1973). Definitions of alpha blocking
have frequently been in terms of a substantial or 50% reduction in three
or more waves. Putney considered that previously observed instability of
alpha blocking and inability to obtain conditioned alpha blocking, could
nave been associated with this coarse measurement. He used proportional
amplitude reduction which enabled small conditioned reductions to'be
taken into account. Comparisons of acquisition and extinction with a
preceding sensitisation run, demonstrated conditioned alpha blocking.
However, the technique was limited to certain subjects who had moderate
or persistent alpha rhythm in their resting records.

| Proponents of two arousal system theories suggest that cortical
activity need not be related to autonomic arousal (Eysenck, 1967,
Claridge, 1967). This consideration mitigates against using EEG as an
indicant of autonomically mediated responses. Furthermore, the apparent
necessity for subject selcction may confound possible relationships bet-
ween personality and conditioning.

2.6.2. Peripheral response systems, FPeripheral response systems are
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more directly influenced by autonomic activity than is EEG, a possible
exception being muscle action potential. Muscle action potential is
closely associated with central nervous system activity and hence shares
the theoretical disadvantages of #RC indices. Irrelevant muscle activity
has been associated with mental effort, anxiety and depression but
relatively little is known about this measure (Lippold, 1967).

Other peripheral response systems can be divided into sympathetically
ennervated systems (i.e, elcctrodermal and digital vasomotor systems) and
dually ennervated systems (i.e, heart rate, respiratory rate, blood
pressure, salivary and penile regponse systems.

Dual ennervation from sympathetic and parasympathetic branches of the
autonomic nervous system tends to confuse response measurement. A
stimulus mny cause sympathetic arousal, which in turn, arouses the para-
sympathetic system to restore equilibrium. Increases or decreases in a
dually ennervated response system can be caused by changes in either of
the two antagonistic branches of the autonomic system.

’Heartvrate is an example of an extensively used, dually ennervated,
peripheral response system. The OR is characterised by heart rate
deceleration, whereas the defence reaction'(DR) ig agsociated with“heart
rate acceleration (Graham & Clifton, 1966). Both ORs and DRs are
associated with increase in skin conductance, indicating a sympathetic
component to both responses. Heart rate deceleration of the OR suggests
thmt’purasymputhotic activity obscures sympathetic activity. Hence
single sympathetically ennervated response systems are superior monitors
of sympathetlc arousal compared with dually ennervated response systems.

The two sympathetically ennervated response systems, electrodermal
and digital vasomotor, do not always give an jdentical representation of
sympathetic activity. Mednick (1957) found that length of C3-UCS inter-

val differentially effected semantic conditioning performance in
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vasomotor and electrodermal systems. A ten second CS-UCS interval
increased vasomotor CRs compared with electrodermal CRS, while a half
second CS-UCS interval increased electrodermal CRs compared with
vasomotor CRs.

Differences in sympathetic representation in vasomotor and electro-
dermal response systems may be associated with their different nerve
ending chemical transmitters. The transmitter for sweat gland is
cholinesterase and the transmitter for vasomotor fibres is noradrenaline
(Lader, 1967) .

The digi@al vasomotor response is mensured by changes in pulse
volume as indicators of blood flow cheange, which is dependent on
vasomotor tone of skin arterioles and thus reflects sympathetic discharge.
The OR is characterised by a sharﬁ increase in vasoconstriction and hence
decrease in pulse volume. This inerease is not always easy to distinguish
from other background activity, such as respiration and transient or sus-
tained vasoconstriction. These difficulties are well demonstrated in
Lader's (1967, P.175, Fig:5,5) diagrams of vasoconstriction records.

Tt can be seen that electrodermal responses may differ from
vasomotor system responses but the electrodermal gystem is not as iiable
to. range. limitations and response onset is less ambiguous than the
vasomotor system. The electrodermal response system was thus considered

most suitable for use in aversive conditioning experiments.
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2.7. Bxperimental paranpeters.

It will be recalled that Dysenck (1965, 1967) considered choice of
experimental parameters, an important variable in conditionabllity
assessment. He suggested that introverts would condition better than
extraverts when experimental parameters were under-arousing.* However,
it was concluded that under-arousing parameters reduced CR acquisition in
extraverts by introducing confounding variables. Hence individual
differences in conditionability should be most apparent when experimental
parameters eliminated confounding variables and conditionability was
agssessed during CR extinction.

2.7.1 Differential conditionins, Three main procedures have been used

L

to aassess conditionability, theze ares-

g) The response to be conditioned is habituated before acquisition.
Conditioning is then defined from some CR frequency criterion. (Spence,
1964 ; Franks, 1956).

b) A standard habituation phase gives a baseline for responding.
Conditioning is then assessed by increase in response amplitude,
frequency or magnitude, after CS-UCS pairings (Purohit, 1966).

c) Comparison stimuli on the same stiﬁulus continuum as the éS are
presented throughout the experiment. Conditioning is then defined as
increase in CR+ compared with CR=-. (Morgenson & Martin, 1969; Vogel,
1960; 1961).

vStewart, Stern, Winokur & Fredman (1961) argue that use of methods
(2) and (b) deal with adaptation and recovery of unconditioned responses,
rather than true conditioned responses. They define a true conditioned
resﬁoﬁse as:

",... a response to the conditioned stimulus (c3) which is not

elicited by the CS before it has been paired with the unconditioned

*(See P.49-53 for detailed discussion of recommended parameters).
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stimulus (UCS)".
(Stewart et al, 1961, P,66 ).

In order to measure a true conditioned response, they suggest using
a long CS-UCS interval (7.5 seconds). Two responses can then be
identified, the OR appearing soon after the U5 and the anticipatory
response (AR) appearing near in time to expected UCS presentation. They
argue that the AR is the true conditioned response. However, Lockhart &
Grings (196%) analysed Stewart et al's data and found a correlation
(r = .90) between OR and AR frequency. They concluded that the OR had
also been conditioned.

Kimmel (1964) found that all above threshold stimuli elicited an
EDR prior to conditioning, but using an 8 second interval, he found that
the EDR reached its peak amplitudé after a few seconds and remained there
during the entire CS-UCS interval. As training progressed, early pdrtions
of the initial response declined, shifting the peak towards UCS present-
ation time. He suggests that Stewart et al's second "true" CR is the
remains of a total reaction after early and middle portions have been
reduced.

Gale & Stern (1967) compared conditioﬁing effects on ORs to Cé+ and
CS5-. Thirty CS-UCS pairings with a 9.5 second interval were interspersed
with thirty unreinforced discrimination stimuli. The OR to reinforced
stimuli did not adapt, while the OR to unreinforced stimuli adapted.

AIt can be seen that increase in response to a CS, when a short €S-
UCS interval is used, can be described as a conditioned response. On
this point, the three procedures can be considered valid conditioning
proéédures. However, Stewart ét al's criticism, that methods (a) and (b)
deal with adaptation and recovery of unconditioned responses, is still
valid. Method (c¢), differential conditioning, allows adaptation and

recovery of unconditioned responses to be taken into account, It is thus



the most valid method of assessing conditionability.

2.7.2. UCS _strongth, Eysenck & Levey (1972) found no conditioning

differences between extraverts and introverts using a strong Ucs, but a
wenk UCS retarded acquisition in extraverts. A weak UCS did not always
elicit a UCR, particularly when extraverts were considercd (see P. 51 ).

Some studies have endeavoured to elicit a constant UCR by presenting
different UCS strengths, based on subjective tolerance (Hare, 1970).
However, subjcctive tolerance itself may be influenced by personality
variablez. Schalling & Levander (1964) found that non-anxious psycho-
paths had higher electric shock tolerance levels than anxious psychopaths.
Other studiés (Hare, 1965b) have found no differences in UCS tolerance
boetween psychopathic types, but as Hare (1970) acknowledges, psychopaths
are less likely to accept more pain than necessary.

"Personality differences in UCS tolerance were considered to be one
aspect of susceptibility to punishment, and hence, following Gray (1970,
1971 a and b) possible differences should be included in conditionability
assessment. Thus a strong UCS which‘elicits consistent large amplitude
responses in all subjects is recommended.

Aversive autonomic conditioning studies have generally used electric
shock (Hare, 1970) or loud noise (Vogel, 1960; 1961). Disadvantages of
electri; shock are ascociated with subjective expectations and subsequent
unwillingness to volunteer for experiments, regardless of shock strength,
Honce o strong auditory UCS of equal strength for all subjects is

recommended.

2.7.%. C&-UCS interval, Eysenck & Levey (1972) considered that a short

CS-UCS interval favoured introvert's conditioning, provided UCS was weak

(see P. 51).
Eysenck & Levey used a short latency eyeblink response, which is not

directly comparable to the longer latency of the EDR. Kimmel &
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Pennypacker (1963) compared differential EDR conditioning using four CS~
Ucs intervals; .25, .5, 1 and 2 seconds respectively. Differential con-
ditioning increased as a function of 0S-UCS interval., It was thus con-
sidered appropriate to use a 2 second C5-UCS interval for measures of
conditionability.

2.7.4. Reinforcement, Eysenck & Levey (1972) predicted that partial

reinforcement would favour introverted conditioning. However, their
experimental results showed that this variable contributed least to
extravert-introvert differences in conditioning.

Although the partial reinforcement effect increases responding
during extinétion, information regarding extinction onset abolishes this
effect (Hartman & Grant, 1962). Consequently, there appear to be no
advantages in using partisal reinforcement. However, the conditioning
tecpﬁique, to be developed, is an analogue of the socialisation process,
and since socialisation is thought to be mediated by conditioning on a
partial reinforcement schedule, partial reinforcement should be employed

in the conditioning paradigm.
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2.8, Conditionins methodolosry.

At the end of Chapter I, it was decided thnt CR extinction measures
gave a better analogue to the socialisation process then CR acquisition
measures. CR extinction measures also have the advantage over CR
acquisition measures, in that contamination from relational learning can
be romoved. “"True" conditioning can be measured by informing subjects of
CS-UCS contingencies before acquisition, so that all conditioning trials
are effective, and informing subjects of extinction onset in order to
remove relational learning effects.

Motivational factors can be controlled by directing subjects’
attention awa& from the conditioning procedure by use of a masking task.
However, unrelated masking tasks can reduce differential responding,
while masking tasks requiring a different motor response to C3+ and CS-
can ggaggerate conditioning. The masking task should thus direct subjects’

attention to CS+ and CS- without requiring any voluntary response from the

subjects.

In Chapter I, aversive autonomic conditioning was considered to be
directly related to socialisation processes, while eyeblink conditioning
might be indirectly related to socialisatidn provided an aversive Ucs was
used. In section 2.5. measures of conditioning in peripheral response
systems were considered to be a reflection of central processes, and
hence suitable for monitoring aversive conditioning. Within response
systems, the electrodermal system was considered superior to other
systems, since it had only sympathetic ennervation and was not range
rgstricted.

'Experimental parameters used in conditioning studies have been a
controversial topic. However, evidence suggests that differential con-
ditioning measures should be used. A two second interval has been found

to be most satisfactory in EDR conditioning, while the necessity for a
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reliable UCR indicates use of strong UCS. Partial reinforcement is
recommended since it gives a closer analogy to socialisation processes
than complete reinforcement.

It can be seen that conditionability should be measured by elcctro-~
dermal CR extinction with awareness of C3-UCS contingencies and
extinction onset. Experimgntal parameters should be differential con-
ditioning, two second CS5-UCS interval (onset to onset), strong UCS and

partial reinforcement.
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CHAPTER 3,

Development of a measure of conditionability,

This chapter describes a previously developed conditioning
procedure (McComB, 1970) and determines the most appropriate data
transformation together with a conditionability index, experimentally.

3.1, Conditioning procedure.

%.1.1. Apparatus., The subject sat in a comfortable chair in a sound
attenuated chamber in front of the manifest task and conditioning
stimuli,

The manifest task was a car driving éimulator, congisting of a
black box containing a plastic coated metal drum (18" in diameter), a
portion of the drum was visible through a window cut out of the box
front. This window was illuminated from above by a filament lamp
placed just inside the box. The drum was rotated by an electric motor
connected to a horizontal spindle through its centre. A narrow,
irregular track was etched on the drum surface. A moveable metal
pointer in the illuminated window, rested on the drum surface. This
pointer was attached to avshaft extending out in front of the box,
connected to a circular disc with a handle mounted on its circumference.
The metal pointer could thus be moved horizontally across the drum
surface, by turning the handle. (See figure 3.1).

Conditioning stimuli were 5 lights (red, green, blue, orange and
white) mounted immediately above the box window, equidistant from euch
other, in a horizontal row. The auditory stimulus was white noise aé
100 db S.p«ly; 0002 dynes / cmz. This was generated by a Behaviour
Apparatus white noise generator and presented from an 8 Watt Beocord
(Denmark) speaker, placed at the subject's feet. Both visual and

auditory stimuli were operated by switching 24 volts DC through relays

controlled by pre-programmed tape.
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Control and wmonitoring equipment were in a réom ad jacent to the
sound sttenuated chamber. Stimulus presentations were controlled by
paper tape, fed through an 8 channel tape reader, set to step once every
secogd. Programmed tape was also coded to record all stimulus present-
ations on the event channel of a Grass Model 7 polygraph.

The Grass Model 7 polygraph gave a continuous electrqdermﬁl record
in resistance, baseline and sensitivity could be varied to produce
maximum accuracy of recorded response for each subgect Minimum
amplitude recorded was 50 ohms. The polygraph was accurate to within
T 10% up to 100 K ohms. Few subjects exceeded this level.

%.1.2. Circuit, A constant current circuit was used, since the
advantages of this method (Edelberg, 1967) seemed to outweigh advantages
and disallvantages of a constant voltage circuit.

In a constant current circuit, subject's resistance is measured
directly, by measuring voltage across the electrodes arising from
passage of a constant current. In a constant voltage circuit, a source
of low voltage is connected across the electrodes and current measured
by inserting a small resistance and recording voltage drop accross it.
Drop in voltage is proportiomal to current.

Montague & Coles (1966) recommended the constant voltage method.
They argue that a constant current gystem depends, not only on current
density per unit area, but on effective density per physiological unit.
Sweat glands act in parallel, so conductance varies linearly with
number of active sweat glands (See P.120 for details). In a constant
voltage circuit, voltage across each active unit will be constant,
total current varying with number of active units, but current density
per unit area remaining the same.

Lygken & Venables (1971) demonstrated that a constant voltage

circuit needed less sensitivity and base line re-settings. 1t also
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had the advantage of producing a record in conductance wnits, rather
fhan resistance produced by a comnstant current circuit,

I+ can be seen that it would have been preferable to use a constant
voltége circuit. However, at the start of the research programme the
two methods had not been adequately compared.

%.1,3, LElectrodes, The reference electrode was a Ag-Agll, B1 SI&
electrode. The dorsal surface of the wrist, between the ulna and

F¥ 3
108

ulnare was abraded until slight reddening of the skin occurred.
electrode was filled with Cambridge jelly and attached to the abraded
site by means of adhesive tape. kThis type of abrading is generally
considered to lower resistance at the electrode site, to less than

1 K ohm and hence be regarded as negligible.

The'active electrode was a dry, Ag-AgCl disc, 2.5 cm2 giving
approxinmately 10 micro-amps pexr cm2 at the electrode sight. It was held
in place on the palm of the hand, by a perspex clamp containing a spring
as shown in figure 3.2.

The actiﬁe electrode was recommended by Edelberg (1967) since its
size reduces current density and hence polarisation. In practice, this
electrode tended to lose its Ag C1 coating. This did not appear to
affect recording.

It has‘been suggested that a large, dry, active electrode is
éubjeot to error from surface sweat., Effective electrode area would
thus be electrode area plus area connected by surface sweat
(Venables & Christie, 1973).

Use of a range correction in data analysis may o&ercome some of
the disadvantages connected with use of this large, dry active
electrode.

3.1.4. Method, The experiment was presented as a driving task with

instructions to try to maintain a pointer or car on an irregular moving

- 115 -



Perspex clamp

Electrode

Adjustable
screw

Fig %.2. Palmar electrode and its placement
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track or road. The task served to direct the subject's attention to the
conditioning stimuli and to maintain a minimal level of aleriness.
Subjects could be observed from the control room via a one~way Qindow
set éehind the seated subject.

Electrodermal activity was recorded continuously on a Grass Model 7
polygraph. Two electrodes were attached to the non~preferred hand.

A two second visual stimulus was presented every 9, 12 or 15
seconds (onseﬁ to onset) in a predetermined random order with resiric-
tions over runs of any particular colour. UCS onset occurred at (S
termination, and lasted for one second.

A11 subjects were given a short practice session before the
experiment began, this consisted of one presentation of each visual
stimulus 'and an unpaired UCS. Subjects were informed of this sequence
beforehand and afterwards given the opportunity to refuse to part—
icipate. o subject refused. )

The expefimenﬁ was divided into three phases:~ habituation,
acquisition and extinction. The procedure is summarised in the
Table 3.1. below:-

TABLE 3.1,

Experimental Procedure,

Habituation. Acquisgition, Extinction,
5 presentations of 1% presentations of 15 presentations of

each of the 5 lights. each of the 5 lights. each of the 5 lights.
10 reinforced CS~—s. Divided into 3 blocks.

3 unreinforced C3-s.
The subject was told to start driving and informed that he would

receive any of the stimuli which had occurred in the practice sessicn.

He was left shut in the sound attenuated chamber and received the
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habituation phase of 5 presentations of each of the 5 lights. When
phase was completed, the experimenter entered the sound attenuated
chamber, turned on the light and gave the following instructions:~

"So far, you have had no noise, now you will be getting some.
The noise will always be preceded by this orange light".

The experimenter pointed to the orange light while giving

instructions., The light was turned out, the experimenter left the

and started the acquisition phase. This consisted of 13 presentatio

of each of the 5 lights including 10 CS~UCS pairings. Inter C3

BN

e e
[Feua]

rTo0d

ns

intervals (onset to onset) ranged from 40 to 80 seconds resulting in a

mean interval of 60 seconds.

After acquisition, the subject was again interrupted and told:

"You will now be getting no more noise. I am disconnecting the

leads to the loudspeaker, so that it is quite impossible for you

to recelve any more noise,”

The experimenter disconnected the leads and laid them on the table

in front of the subject. She left the room and started the extinction

phase, consisting of 15 presentations of each of the 5 lights.

Following extinction, the subject had the electrodes removed sund

was allowed to leave.

The apparatus and conditioning procedure were originally devised

and developed by McComb (1970).
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3.2, The electrodermal response,. (EDR).

%.2.1. Physiological bases of electrodermal activity, Theories con-

gerning physiological bases of electrodermal activity, were summarised
by McCleary (1950). Three main theories were considered:-

a) The vascular theory, originally proposcd by Foré’(i8ﬁa)?
suggested that electrodermal activity was cauged by vasodilation.

‘b) The secretory theory, originally proposed by Tarchanoff (%89O>9
suggested that electrodermal activity was caused by sweat gland
secretion.

¢) The muscular theory, proposed by Sommer (1902), suggested that
involuntary muscular activity caused electrodermal responses. This
theory was later modified by Sidis & Nelson (1910), who considered that
the BEDR Wwas an EMF produced’by covert muscular activity.

Evidence in favour of the muscular theory is ambiguous. Cutting
motor nerves eliminates the EDR but also cuts sweat gland and blood
vessel nerves. Increase in muscle temsion by voluntary muscular
activity causes an EDR, but exercise causes changes in all physiclogical
response systems. French (1944) compared simultaneous recordings of
EDR and finger tremor. Finger tremor had a shorter latency and faster
decay time than the EDR. EHe concluded that the EDR was an autonomic
response, since rate of conduction was slower than in somatic motor
gystems,

Lader & Montague (1962) found clear evidence to support the secret-
ory theory rather than the vascular theory. EDR and pulse volume were
recorded simultaneously from the same finger, under two different drug
conditions. Bretylium, a drug which abolished vaso-motor activity,
leéft the EDR unimpaired, while atropine, a drug which abolished the
EDR, left vasomotor activity intact.

3,2,2., Blectrodermal activity measured in conductance. Nontague & Coles
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(1966) proposed an electrical model of the skin. (See Figure BB )
When two electrodes are placed on the body surface, then resistance
between them is due mainly to the stratum corneum (outer 1ayer) of the
skin. This is perforated by sweat ducts, which are potentially
conducting pathways, depending on sweat gland activity. Active sweatl
glands act as resistors in parallel, 80 that overall conductance is the
sum of conducting pathways.

Sweat gland activity switches the sweat ducts into the circuit,

resulting in total resistance = 1

1
F R TE YT w
0 1 2 3 n

or expressed in conductance:-

Total conductance = Co + Q? + c2 + c3 + ....,cn

§
The difference between measuring resistance change and conductance
change is readily apparent when real data are used. e.g. in Figure 3.4.,

1 1
resistance change = a - b, whereas conductance chang m'% -

If a

i

10,6 Kohms and b = 10 Kohms, then resistance change =
10.6 = 10 = 0.6 Kohms,

. S S . -6
Conductance change =75 =5 5 = .566 x 10 "mhos.

If a = 100.6 and b

i

100 Kohms, then resistance change =
100,6 - 100 = 0,6 Kohms. The same as above,

- 4 L -6 . o
However, conductance change = 75, 100.6 = 00596 x 10 Tmhos.

It can be seen that use of conduchance or resistance units,
seriously effects the final data obtained.

If Montague & Coles’ model is correct then conductance units
should be chosen, There is empirical support for their model.
iader (1970) recorded EDR simultaneously from two fingers., Atropine,
a drug .which abolishes EDR, was introduced into one finger and saline

into the control finger. The EDR of the atropinised finger was

- 120 -



I

i |
. ;

[N
‘ S
! R r r T T T
i o] 1 2 3 I n
, <
~ S
' i

|

[

KEY
§
RI = Resistance of body interior, which is comparatively small.
RO — Small residual conductance unaccounted for by sweat gland activity.

r. to r = Sweat ducts.
1 n

Figure 3.3. Schematic diagram of the stratum cormeum

Montagu & Coles (1966, P.262)

A b
Decreasing i
registance %
7
Stimulus
a = resgponse onset. b = response peak.
Figure 3.l. A hypothetical EDR in resistance
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3

expressed as a percentage of the corresponding control EDR. When each
VEDR was quantified in conductance, a regular exponential decrease was
obtained from readings over a 40 minute period. When each EDR was
guantified in resistance, there were gross irregularities in responses
obtained over the 40 minute period.

EDR reliability has also bveen éompared using resistance and
conductance. Bull (1972) recorded EDR in two ses;ions with a one week
interval., Mean EDR magnitude of responses to tones were reliable when
measured in counductance (? < ‘OT) but not when measured in resistance.

It can be seen that ﬁonﬁague & Coles' electrical model of the skin
“has empirical support, hence EDR should be measured in conductance

wnitse.
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3.3, Quantification of elecirodermal conditioning,

The most common EDR measures employed have been:-
a) DLatency: Time from stimulus oﬁset to response onset.
" b) Recruitment: Time required for response to reach its peak.
c) Response probability: Number of responses expressed as &
percentage of number of stimulus presentations.

d) Response amplitude: Change in electrodermal activity follow-

ng a stimulus, expressed in ohms or mhos. This measure excludes

e

instances of non-response to a stimulus,

e) Response magnitude: Response amplitude including instances
of non-response to a stimulus.

f) Response area: Area under the response curve, derived from
amplitude and duration of the response.

There has been a general assumption that all these measures are
equivalent measures of Hull's (1943) excitatory potential. However,
evidence suggests that this assumption may be invalid.

" Hilgard & Campbell (19%6) found that amplitude curves of eyelid
conditioning tended to increase over irials. Spence (1956) confirmed
this tendency. However, measures of response latency do not
replicate this tendency. Martin & Levey (1969) reviewed evidence which
reported both increases and decreases of response latency over
acquisition trials. Differences between meagures were also found by
Humphreys (194%). He factor analysed five measures of eyelid condivion-
ing:= a criterion measure (trial number of fifth CR)g frequency,

,amplitude, latency and magnitude. Factor I included acquisition
latency, extinction frequency and extinction latency. TFactor I1
consisted of acquisition amplitude, extinction amplitude and UCR
amplitude., Prescott (1964) replicated this study using EDR data.

Pactor I included CR msgnitude in acquisition and extinction and first
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' OR amplitude. Factor II had highest loadings on frequency and short
latency. This suggests that measures of CR ampiitude and CR magnitude
differ from measures of CR latency and CR frequency.

+ Martin & Levey (1969) recommend various other measures of
conditioning with particular reference to eyelid conditioning. These
measures depend on comparisons between the CR and subsequent UCR during
acquisition. e.g. Barr & HcConaghy (1972) used Martin & Levey's work
ratio to measure electrodermal CR acquisition (see P. 100 ). However,
Martin & Levey's measures are specific to CR acquisition and camnnct be
used in extinction.

Prescott's factor analysis of electrodermal conditioning a
latency/frequency factor and a magnitude factor for acquisition and
extinct}on, Martin & Levey consider latency an equivocal measure of
conditioning and hence magnitude date was considered to give the most
valid measure of conditioning.

%.,2.4. Response criterion. It has been argued that CRs are ORs <o

i
»

UCS ommission from a compound CS-UCS stimulus (Badia & Defran, 1970
Use of the traditional short (.5 second) CS-UCS interval resulted in an
ommission OR superimposed upon the response to CS. long (3 or 5
second) CS-UCS interval caused either a maltiple response or separate
responses to CS and UCS. Later, Gliner, Barley & Badia (1971) were
waable to obtain consistent om ission ORs to the second stimulus
element of a compound stimulus with a 5 second C3-UCS dnterval, This
suggests that increased responding using a short CS-UCS interval may
also be inconsistent.

Inspection of our acquisition records showed a "where is it
yesponse" to om itted UCSs. This was particularly obvious after the
first unreinforced UCS., The shape of this response differs from the

¢S-UCS multiple response, in displaying a number of multiple responses
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and a .onger recovery time. Figures 3.5. and 3.6. show the comparison
between typical examples of these compound responses.

The two second interval was considered long enocugh to show
multiple responses rather than incremental responses to CSs in
extinction. Hence a response to a stimulus was counted if it occurred
between 1 and approximately 3 seconds after stimulus omset. The latter
‘criterion was determined from the longest CR latency in acquisition.
In the case of multiple responses occurring within the criteria, the

'first response was measured.



Electrodermal trace.

©____Time base and event
MarKer.

ik

¥
g
CS+UCS om -ission

Pigure 3.5 Response to CS+ and UCS om ission.

m y A A
Blectrodermal trace.

Time base and event
marker.

Figure 3.6 Response to CS+ UGS compound stimulus.
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3.4, Data transformation and measurement discriminative responding:,

3.4.1, Data transformation, BElectrodermal activity can be extremely

variable, both within and between subjects. In magnitude data,
responses and "zero responses' to a standard number of stimull are
sumned. If the original single responses are not transformed, then it
is possible for response magnitude to be determined by one large
amplitude respounse alone or many small amplitude responses. Since, in
the former case, this can lead to gross data distortion, it has neen
customary to use some type of data transformation. This has ususally
been a log transformation, although alternatives such as square rooth
have normalised data (Ziener & Schell, 1971).

Tw? types of log transformation can be used:~

a) Log of change in conductance.

53

Lo

:
ot gws
o -

See figure 3.4. for notation.
A - .
b) Change in log conductance.

vy

" 1 1
Log T - og ™
b © a

4
-

See figure 3.4, for notation.

o~

The latter transformation takes initial response level into

Y

account. Benjamin (1963) suggested that electrodermal data should be

9

corrected for initial basal level, since Wilder's (1956) Law of Initisl
Values (LIV) stated that response amplitude was related to pre~stimulus
level. DBenjamin gave, as an example of LIV in electrodermal activity,
response to a auditory stimulus, measured in resiétance change
correlated with initial skin resistance (r = .965).

The importance of the LIV in electrodermal data has been

gquestioned by Lykken & Venables (1971). They consider that operation



of the LIV in electrodermal data has four causes:
a) Use of resistance instead of conductance.
Using Montague & Coles' (1966) model of the skin, they argue that

change in one parallel resistance has an effect on total resistance,

= A

which is dependent upon all resistance values in parallel., Change in
one parallel conductance is additive and thus potentially independent

of totel conductance. The fact that correlations between tonic and

g o,

phasic responses measured in resistance were generally higher than
those measured in conductance, was considered support for this notion.
b) A common factor extraneous to electirodermal activiiy is being
measured.
When response amplitude is constant, no correlations between SCR
and SC within individuals may be apparent, while between subject

£
correlations may be inflated by individual differences in respounse

anplitude.

¢) If SCL is already high, the maximum possible SCR may be
limited,

Hegative SCL/SCR correlations will tend to be produced when SCL

5

s high, but no correlations when SCL is low, Alternatively, when

Fld

SCL is low there may be larger correlations for strong stimuli than
for weak stimuli.
d) Different tonic SCLs may represent different arousal states.

i SCR to a moderately painful shock could be high for a drowsy

b

subject, lower for a moderately alert subject and low for a subject
already excited near his upper limit.

Lykken, Rose, Luther & Maley (1966) demonstrated that between
subject comparisons of tonic SCL were not necessarily related to
interwsubject differences in arousal. Minimum skin conductance was

obtained during a relaxation period, while maximum skin conductance
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was measured wnile subjects blew up a balloon until it burst. Some
subject's maximum skin conductance could be less than other subject's
minimum skin conductance. They argue that one subject under stress is
not less aroused than another subject during relaxation, tTherefor
subjective limits are determined by structural and physiological
factors unrelated to arousal. Thus it may not be appropriate to
remove all correlation between tonic and phasic responses.

Lykken & Venables (1971) consider that conductance measurement
removes correlation due to mathematical properties of resistance
measurement, while a log transformation is unnecessary if data is

corrected for response range. Lykken (x972> coupared uncorrected

C;
},.J

conductance data with data obtained from two types of range corre
<

=t

An experimenﬁ testing predictability of shock locus was used to

g

determine which transformation demonstrated the predicted effect besi.

The two range corrections were:—

\ o . . . . -
a) A range correction using maximum and minimum tonic

conductance.
- cm A . 1
S5CR 80 ™ - SCL. SC —~ -~ SCL,,.
Response = T~ renge. = __ b Mins - a Min:
5CL, SCL., . SCL.. SCL..
Maxs = Jins Max: - in:

b) 4 range correction using maximum response amplitude.

1 1
SCR S0 SC
Response = == = b - a
OCRHaX° y 1 1)
e SCR Max )z - +
L Max <B A)
Maximum response of each subject, to one of a series of electri

shocks, was used to determine SCRMax:’ Uncorrected raw conductance
data gave inconsistent results. Method (a), range correction showed &
slight trend in the predicied direciion, while the hypothesis was
confirmed significantly using method (b) range correction.

It can be seen that there are three main methods of data trans—

formation which have substantial theoretical and experimental
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. . . .
(v) range correction produces skewed data,

could be

1i)

1ii)

There is also a fourth possible transformation, if method

4

hen this range correciion

logged.

ares

-

resulting four possible transformations

in conductance.

[ lwa

Change in log conductance.

1
] et
Of
,Lg‘a

o
£

Change in conductance expressed as a proportion of change in

conductance of maximum response.

iv)

in conductance of maximuy

1 1
SCE e
b &
1 4
R, .
Max: B A

Log change in conductance expressed as & proportion of change

TEEPONSe .

I s i i
Log | SCR = =~ =
) 8, ‘
4 4; i
R o .
L.5ck Max: B - 4 J
ssual criterion to assess efficient datas transformation Is
Gistributed data. Lack of normsl distribution precludes &
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T e o . L
2.5, lNeasurement of discriminativo responding,

Discriminative responding must be measured by some fori of

e

LEerenv

aree Qi

comparison between CR + megnitude and CR -~ magnitude,

methods can be used for this comparison:-

£
bt

a) CR+ magnitude can be expressed as a percentage of to
response mognitude to all stimull (McComb, 1970) .

CR
4+ CRwm

Differential respomse = TRT z 100.

Differential response = CR+ =~ CR=,

3\ - I EYE . oA e prem e (VDY 2 e )
¢) HMean CR+ magnitude can be regressed on umean CR- magnitude.

CR+ o v CRw

Differential response = )
I
¥

!

where r = correlation between CR+ and CR-.

N A - 5
Use of meihod (a) can lead to data

a subject has & large number of "zeroc responscs’. €.g. & gubject
could have one very small CR+ and no CR-s in a whole extinction block.
The resultent values of differential responding would be 1OQ%, which
is an artefact of this measure, rather than a proper estimate of

lethod {b) has the advantage of simplicity. However, if the
difference between CR+ magnitude and CR- magnitude correlates with CRe
magnitude, it could be contaminated by a general electrodermal
activity factor.

Method (c) removes influence from any general electrodermal
activity factor. The disadvantage of this method is that results Irom

one experiment are not directly comparable with further experiments. Ii

[$A)

e “hm i oy
ate must e re-

u

between experiment comparisons are required, then all

analyseéd for the new total correlation coefficient to be used for
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1
o
£
¥

CR- is effected by CS-UCS pairings, then CR— is noi
appropriate baseline for a regression analysis.

Martin & Levey (1969) define a conditioned response as the gain in

response which cannot be predicted from initial response value.

propose a three stage model of CR acquisition:—

b, Registration of the CS-UCS contingency.

jitioned stage of response integration and shaping.

]
~—r
T
o]
B
&
=

(1972) suggested a two-stage process for differential CR acquisition:i—
a) Increase in responding to all stimuli on the same stimulus
continuum.
[ - 2a OB RSO Ao T4 oy e e SE ST
b, Increase in CR, with a simulteneous decline in responding 1o
other stimulli on the same continuum.

Information regarding CS-UCS contingency should eliminate
<3 (%]

-

Levey'ls first two stages, while Estes® stages can be regarded as a

~

above, an effo

were compared to lighis seen driving at night. However, unlike Hoss &

Nelson (%973), no differentisl response was required although the

W

mesking task was not unrelated to CSs. The effect of this maskings task
is thus uncertain.

There are three possible courses that CR- could follow; Martin &
Levey's third stage suggests that CR- habituates without regard to
ch nges in CR+. In this case a regression analysis to control for

electrodermal activilty and respounse habitustion would give an

uncontaminated measure of differential conditioning.



CR acguisition could show & mixture of Estes’ two stages as

suggested by Ross & Nelson's masking task effect, or CR acquisition
could Follow Estes' postulated second stage.

On the assumption that CR acquisition is the reverse process oi
CR cxbinction, there are three possible extinction patterns:

a) CR+ decline to meet CR~ increase.

b) CR+ greater than CR-, both declining in
c) CR+ decline with lower unaffected OR habituation of CR-~,

These three patterns are represented diegramatically in figures

&
bt
g
{0
[
wn
H
(0]

- - - - / “ v
If extvinction follows course \c), then a regression ana

appropriate to control for electrodermal activity. BHowever, if

ol
by
o2
ol
o
€8}
[
[
e
(@]
3
jo
]
j6
[
g
n
-
W
%

responding in
An experiment was therefore designed to include an agsessment of

CS-UCS pairings on control lights (CSs-).
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3,6. Bxperimental method,

The experimental procedure has been previously described (P, 112-118)
A control procedure was programmed onto tape., This procedure was
identical to the experimental procedure except for the acquisition

phase., The acquisition phase was changed so that no UCSs were paired
with CSs. Ten unpaired "UCSs" were presented at specified random

- -

intervals between visual stimuli, with restrictions, over preceding
lights, such that each "UCSY preceded each light twice, These "UCSs"
‘were presented to control for possible sensitisation effe ects from
presentation of arousing stimali.

Inter-subject varisbility was taken into account by using subjects
as their own controls. Order effects were control led by dividing

subje cts into two groups; one group were given the control procedure

first and the experimental procedure one week later, while the other

group had the procedure order reversed.

of final design.

Group 1. a = 10. Control run. Experimental run.
Group 2. n = 10. Experimental run. Control run.

%5.6.1. Data analvsis of

ewtinction was extracted

A T

orevious notation from figures 3.4s)e T
puter cards, A computer programme was constructed o calculate mean

R

CR+ magnitudes and mean UR~ magn

LU

itudes

H

uring habituation and <the three
eytinetion blocks. These results were plotted in & higtogram in
figure 3.10.

T+ can be seen ti... . ..o histogram gives an approximate J=ghaped
distribuﬁion. The da tus required some type of transformation velore

further analyses could be implemented.

Data was analysed according to the four transformations
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A

r hY - - 3 r b T o
v (P130). Transformation (1v} was multiplied by 10”7 before

b
ty
o}
=
?..! -
o]
jor
w
t_,.[

PR

sere taken in order to remove any negative log values.

-

}.‘J

o
o

U

Computer programmes were constructed to caleoula

CR~ magnitudes according to the four different transformation formuisze.

FLese programmes were applied to the punched data cards and Tesulis

Pl

formation produced the nearest approximation to &

(Perguson, 1966).

Pioures 3.11.%0 %.14. show histograms for each data translioco-

o
stion in habituation and the three extinciilon blocks.

The following table %.2. gives chi-square values for each

histogram's goodness of fit fo a normal distribution.
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TABLE 3,2,

CR magnitude comparisons for each transfqrmation.

Source, ’ Transformations, L
(i) (1) (1i1)  (iv)
Mean CR+ magnitude, 8.24% 62.16 18,62 4.,75%

habituation block.

Mean CR- magnitude, ' " " N
habituation block. 9.06 11.86 9-95 10,22%

Mean CR+ magnitude, * %
Extinction block I. 12.45 29.32 18.66 : 818

Mean CR- magnitude, N " . ‘
Extinction block I. 6,02 5.92 10.57 4.01%

Mean CR+ magnitude, * ) %
Extinction block II. 9.41 56.92 19.91 - 78T

Mean CR~ magnitude, 5 * %
Extinction block II. 9.84 15.25 7.51 .21

Mean CR+ magnitude, % .
Extinction block III. 14.04 19.01 18.33 8.41

Mean CR~ magnitude, « « .
Extinction block III. 18.63 11.61 4.34 12.60*

(¥ = p =.05)
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CHAPTER 4,

Assenaoment of impulsivity,

Throughout Chapter I, constant reference was mnde to personality.
Traits such as anxiety, neuroticism and extraversion were discussed in
relation to various experimental phenomena., It was concluded that the
aims of this thesis were best served by examining relationships between
impulsivity and experimental phenomena such as conditionability. This
chapter is divided into two sections: section A discusses personality
assessment with particular reference to impulsivity. In section B, an
impulsivity scale is constructed and tested for reliability and
validity.

Section A,

4,1, Personality assegsment,

One way of viewing personality is in terms of traits or types. A
personality trait is a continuum along which any individual may differ
with respect to other individuals. Traits are identified by observing
consistent responses in a variety of situations. The degree to which
any individual possesses a trait, is the extent to which a consistent
pattern of responding occurs independently of any particular immediate
stimulus. (Wright, Taylor, Davies, Sluckin, Lee & Reason, 1970).

A personality type is one of several mutually exclusive types which
together account for personality variations within a population. A
type can bg»defined from trait clusters, classification being based on
possession of specified traits (Wright et al).

Personality tests can be designed to measure particular source
’traits (Lykken & Katzenmeyer, 1967) or established tests can be factor
analysed and source traits defined from factor item content (Eysenck,
1969). Source traits may be validated by selecting pathological groups
(Lykien & Katzenmeyer, 1967) or extreme personality types (Eysenck, 1964)

¥
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which represent one or both ends of a trait continuum. Other methods of
validation rely on correlations with previously established tests

(Lykken & Katzenmeyer, 1967, Eysenck, 1964).
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4.2, Definition of impulsivity,

The factor analytic literature concerncd with personalily assossw
ment mentions impulsivity as a source trait (Guilford & Guilford, 193%4;
Blackburn, 1973), as a first order factor (Cattell, 1957) and as one of
several factors defining a type (Eysenck, 1953).

Other types of personality test are said to measure impulsive
behaviour directly (Gibson, 1964; ?orteus, 1959) or by questionpaire
(Lykken & Katzenmeyer, 1967: Zuckerman, Kolin, Price & Zoob, 1964;
Kipnis, 1971).

Definitions of impulsivity have tended to vary. However, this
literature is comparatively recent and has in some cases, (Guildford,
1959) specified dependence upon Murray's (1938) definition of
impulsivity. Since this definition has been available to the above
personality researchers, it can be regarded as the basic operational
definition.

Murray (1938) defined the impulsive type as one who:-

",...is usually somewhat restless, quick to move, quick to

make up his mind, quick to voice an opinion., He often says

the first thing that comes into his head; and does not

always consider the future consequences of his conduct".

(Murray, 1938, P.205).

The impulsive type was said to represent one end of a trait
continuum from impulsion to deliberation. Impulsiop was described as:-~

", ... the tendency to respond (with a motone or verbone)

quickly and without reflection. It is rather a coarse variable

which includes; 1) short reaction time to social press, 2)

quick intuitive behaviour, 3) emotional driveness, 4) lack of T

forethourht, 5) readiness to begin work without a carefully
constructed plan".

(Murray, 1938, P.205).
The opposite end of the trait continuum is described as:-
* 1) Long reaction time to social press, 2) inhibition of

initial impulses %) hesitation, caution and reflection
before action, 45 a long period of planning and organising
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before beginning a piece of work. The subject may have

obsessional doubts: a 'load' of considerations which he must

'1ift' before beginning., He usually experiences difficulty

in emergency".

(Murray, 1938, P.205).

It can be seen that Murray's definition emphasises speed of
response to the environment and this can be contrasted with psycho-
analytic definitions which tend to emphasise lack of self-control,

Psycho-analytic definitions are based on Freudian and neo-
Freudian theories rather than experimental measurement. These
definitions tend to be derived from hypothetical states of mind.
Impulsive behaviour is considered to be a failure of the ego or reality
 principle to control the id or primary process expression. Primary
process activity is generally considered equal in strength between
individuals but its dispersion méy differ. Ego and super-ego content
are both thought to differ quantitatively between individuals, while
qualitative differences may be regarded as pathological. Hence lack of
self-control by ego or super-ego is synonymous with id impulse
expression (Freud, 1970; Brown, 1964).

Fenichel (1946) combined self-control with speed of responding.
He distinguished two impulsive types:- the impulse neurotic, who, in the
psychoanalytic tradition, is described as one possessing an inefficient
ego and the "instinct ridden" character who yields to an impulse before
inhibition from the super-ego has time to develop. Thus the "instinct
ridden" character's quick response to the environment results in
behavioural lack of self control.

It can be seen that impulsivity is a mixture of speed of response
to the environment and lack of self-control, When both characteristics

are in evidence, then either characteristic could be said to determine

the other characteristic. However, a slow response to the environment

combined with lack of self-control would not produce Murray's impulsive
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type, while a fast response to the environment could, in some cases,
over-ride self-control assessed from super-ego and ego content. Hence a
measure of impulsivity should combine speed of response to the environ-

ment with behavioural lack of self-control.
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4.3, Measurement of impulsivity,

Personality inventories have been designed to measure a spectrunm
of personality traits from a number of different scales. Originally,
scale item content was selected to measure specific traits, but in some
cases, factor analyses suggested changes in scale item content. Tgus
any single personality trait can be assessed from original scales or
from factor analytically derived scales. |

Inpulsivity scales have been derived from factor analyses of
extraversion-introversion items and the clinically based Minnesota
Multiphasic Personality Inventory (1P1 ).

Other 1mpu151v1ty scales have been adapted from psychomotor tests
and risk taking scales.

4.3.1. Pactor analvtically derived scales of impulsivity from normal

samples, Guildford & Guildford's (1934) factor analysis of extraversion-
introversion items produced four main factors, one being an impulsivity
factor. A later (1936) analysis had five main factors, four similar to
the (19%4) factors. Factor R, rhathymia was thought to be closest to
the (1934) impuléivity factor and was described as "freedom from care".

Originally, Guildford & Guildford (1934) distinguished thirteen
factors, re-analysis (Guildford & Zimmerman, 1956) produced thirteen
slightly different factors. Factor R, restraint versus rhathymia, was
described as self-restrained versus uncontrolled, serious minded rather
than happy~-go-lucky and not.cheerfully irresponsible. The negative pole
of this facior resembled the original (1934) definitions of impulsivity.
 However, Thurstone (1951) re-analysed Guildford's items and demonstrated
a second order factor IV of‘impulsivity, which had loadings of .6 on
Guildford's G (general activity) and .45 on Guildford's R (rhathymia)
factors.

Barratt (1965) based his impulsivity scale (BIS) on Thurstone's
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factor IV. His original subscales were:- speed of cognitive response,
lack of impulse control, adventure seeking and risk taking. Revised
subscales were:- lack of persistance, social optimism, lack of motor
inhibition, aggression-autonomy and action orientation, Barratt (1965)
demonstrated that impulsivity subscales were inter-correlated and f
orthogonal to inter-correlated measures of anxiety. The five BIS
subscales correlated with Guildford-Zimmerman factor R, while subscale
3, (1ack of motor inhibition) also‘had a neurotic component, correlating
with Guildford-Zimmerman emotional stability (r = ~.49) and Thurstone
stable scale (r = -.349).

Impulsivity has generally been derived from extraversion-
introversion items. One of Cattell's (1965) two second order oblique
factors is an extraversion-introversion factor. However, none of his
first order factors could be described as an impulsivity factor,
although two of these factors do include impulsivity at the trait
descriptor level.

Cattell's fifteen first order oblique factors were originally
derived from life record data. This was collected by systematic and
objective ratings of behaviour by trained observers and descriptors
were compared with Allport & odbert's (1936) list of trait names and
successively reduced. Cattell's 16 PF was designed to measure these
factors, although second order factors did differ slightly from those
previously. obtained.

Carrigan (1960) reviewed two orthogonai analyses of Cattell's 16

PF. Karson & Pool (1958) and Mann (1958) found a similar extraversion-
introversion factor differiné from Cattell's extraversion-introversion
factor. Unlike Cattell, they found highest loadings on factor H
(parmia), whose original descriptor included impulsive (but no inmner

tension) versus inhibited, conscientious.



Mann (1958) joint analysed Guildford and Cattell items. One
analysis replicated the factor found in the previous analysis, but two
other analyses split this cluster giving factor III (social extraversion)
and factor IV (lack of self-control). Carrigan concluded that:—

" ... two or more factors are required to account for the inter-

correlations between the E-I variables obtained from the

Guildford and Cattell questionnaires. Moreover, the factors

show remarkably little overlap,...."

Carrigan (1960, P.337).

She also agreed with Mann's suggestion that:-

"Factor III corresponds to the American conception of

extroversion, with its emphasis on sociability and ease in

interpersonal relations, while factor IV corresponds to the

European conception of extroversion, with its emphasis on
impulsiveness and weak super-ego controls",

| Carrigan (1960, P.337).

Eysenck (1969a) describes his factor analysis of behavioural,
pﬁysical and clinical measures obtained from one thousand soldiers,
Orthogonal factors of extraversion and ﬁeuroticism were obtained and the
Maudsley Personality Inventory (MPI) constructed to measure theae
factors. The Guildford R-scale was used to index extraversion and the
Cuildford C-scale (emotional instability) to index neuroticism.
Guildford's scales had been considered unsatisfactory, since they were
long and repetitive, while some items did not contribute to the scale,
and sex differences had not been t;ken into account. A questionnaire
contaiﬁing all items from Guildford's S-scale (social introversion),
C-scale (émotional instability), R-scale (rhathymia), G-scale (general
drive for activity), and A-gcale (ascendence) and all items from the
Maudsley Medical Questionnaire (MMQ) was prepared. The MMQ had
previously been constructed to measure neuroticism and successfully
differentiated between normal and neurotic soldiers., The final

questionnaire was administered to 200 men and 200 women, all British

born and over 18 years old.
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Item analysis was carried out by taking the 100 men and 100 women
obtaining highest C-scores and comparing their replies with the 100 men
and 100 women obtaining lowest C~scores., Similarly, the 100 men and
100 women obtaining highest R~scores were compared with the 100 men and
100 women obtaining lowest R-scores. Each item was compared with R:and
C scales and chi~-square values computed separately for men and women.
Items not significant beyond the one per cent level for both sexes were
discarded., Similarly, items having significant relationships with both
scales and items whose content repeated another item, were withdrawn.
The final MPI, 24 neuroticism (N) items and 24 extraversion (E) items,
were selectéd from the remaining items. Factor analysis of these 48
items checked item selection adequacy for males and females. Two main
factors emerged, although some items did have loadings on both factors.
Eysenck considered that these errors balanceéd out and concluded that:-

"On the whole the items selected emerge from the factor
analysis reasonably well",

Eysenck (1969a,P.83).

Eysenck & Eysenck (1963a, 1969a) considered that sociability and
impulsivity were two traits, which by their correlation, defined the
extraversion factor. A 66 item questionnaire of extraversion and
neuroticism was constructed and factor analysed. Four factors were
extracted and rotated graphically, ﬁaintaining orthogonality, to an
approximation of Thurstone's simple structure solution., Factor I was
extraversion and factor II neuroticism, factor III referred to sociab-
ility versus impulsivity. Factor IV was ignored, since it only had
"high loadings on two items concerned with practical jokes.

Factor III loadings were plotted against extraversion loadings
giving a clear division into two clusters defined as sociability and
impulsivity. Sociability and impulsivity scores taken from the

fourteen items with highest loadings on respective factors, correlated.
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(r = .468, p < .01). These items added together produced an extra-
verasion scale orthogonal to neuroticism (r = -.01). However, there
were small significant correlations between neuroticism and sociability
(r
(r

-. 133, p < .05) and between neuroticism and impulsivity

]

.166, p < .05).

it

Sparrow & Ross (1964) replicated Eysenck & Eysenck's (1963) study.
The original MPI items plus an additional twelve items from Eysenck &
Eysenck's (1963) scale were used. 'Sixteen impulsivity and eleven
sociability items were common to both studies. These items and twenty
items from the Californian Psychological Inventory (CPI) sociability and
self-control scales were administered to Australian  junior naval
recruits, aged 16 years, Factor analysis produced a first N factor and
a second E factor. The third factor was impulsivity-sociability (Imp-
Soc). Correlations between this Imp-Soc fé;tor loadings and Eysenck &
Eysenck's Imp-Soc factor loadings were high (r = .80), The sociability
cluster contained twelve of Eysenck & Eysenck's sixteen sociability
items, while the impulsivity cluster had seven of Eysenck & Eysenck's
eleven impulsivity items plus CPI self-control scales (negatively
loaded). CPI self-control did, however, load much higher on
neuroticism,

Farley (1970) derived EPI impulsivity and sociability sczles from
Eysenck & Eysenck's (1963) factor analysis of extraversion items. In
his total sample, impulsivity correlated with sociability (r = .39).
Impulsivity correlated significantly with N for English trade
. apprentices but there was no total sample correlation (r = .09).
Sociability correlated negaéively with N in three groups and the total
sample correlation was r=-.22(p < .05).

It can be seen that impulsivity scales derived from Guildford's
extraversion items are practically independent of neuroticism. Eysenck

noted a very small positive correlntion belweun neuroticism and
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impulsivity and a very small negative correlation between neuroticism
and sociability. Sparrow & Ross' replication indicates some négativa
association between impulsivity and neuroticism, while Farley's study
suggests that N is unrelated to impulsivity but negatively correlated
with sociability. All studies indicate that factor analysis of extéa—
version items produces two factors of sociability and impulsivity which
are positively correlated. Other studies (Eysenck, Hendrickson &
Eysenck, 1969, Howarth & Browne, 1972) have extracted more than two
factors from extraversion items and these factor analyses will be

discussed later (P.180 ).

4.,3.2., PFactor analvtically derived scales of impulsivity from

clinically based questionnaires, Impulsivity has been measured from

the original Minnesota Multiphasic Personality Inventory (MMPI) and
from factor analytically derived MMPI scales. The MMPI is a five
hundred and fifty item inventory designed to measure personality traits
characteristic of disabling psychological abnormality. Hathaway &
McKinley (1951) developed nine scales by comparing scores from
clinically diagnosed categories with normal sample scores. The
psychopathic group is the clinical category whose main diagnostic
feature is impulsivity. The psychopath's characteristic profile peaks
on hypomania (Ma) and psychopathic deviance (Pd) (Black, 1966), Hence
either or both of these scales can be used to measure impulsivity.

Carrigan (1960) reviewed a number of MMPI factor analyses. Most
analyses produced bipolar factors with contrasting loadings onMa and D
‘(depression). She suggested that these bi-polar factors were related
to extraversion—introversion:

Kassenbaum, Couch & Slater (1959) derived two second order factors
from MMPI items. Factor I was ego-weakness and factor II was extra-
version. Extraversion included Ma and an impulsivity scale., These

results sugpestod two types of eebeaveraioar Ynormal" and “disturbed".
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These types were identified by rotating axes through forty-five degrees
to yield two fusion factors. Fusion factor A was labelled social with~
drawal versus social participation and fusion factor B was labelled
impulsivity versus intellectual control. This latter factor contrasted
maladjusted extraversion with well adjusted introversion. Its high;st
loadings were on impulsivity zod Ma,

Blackburn (197%) derived an impulsivity scale from an MMPI factor
analysis. This scale correlated with a similarly derived anxiety scale
(r = .49) in a sample of special hospital (Broadmoor) patients and thus
may be viewed as comparable with Kassenbaum et al's impulsivity scale.

It can'ba seen that impulsivity, derived from clinical scales, is
associated with neuroticism to a much greater extent than is impulsivity
derived from normal extraversion items. It is thus possible that
clinically derived impulsivity is closer to‘psychooanalytic concepts of
self~-control, while normal impulsivity bears a closer resemblance to
Murray's definitions, with their emphasis on speed of response to the
environment,

4.3.3, Psychomotor tests of impulsivity, Psychomotor tests of

impulsivity measure accuracy and speed of performance.

Two psychomotor tests used to measure impulsivity are the Porteus
maze and Gibson's spiral maze. .

The Porteus maze test, originally (1959) developed as an intelligence
test, was adapted to measure impulsivity. This test consists of a
series of mazes which gradually increase in difficulty. The mazes are
_printed on paper and the subject required to follow the maze with a
pencil. Instructions not to'lift the pencil, cut cormers or cross lines
are given. Intelligence'is assessed from the most difficult maze
successfully traversed. A Q-score is calculated from errors occurring

in the first and last thirds of the easier mazes. Errors are counted
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from number of cut corners, crossed or broken lines and wrong directions
taken, The Q-score is said to be a measure of impulsiviiy, since it
reflects rule breaking (Porteus, 1959).

Gibson (1964) developed his spiral maze test (GsM) to improve upon
Porteus' Q-score by removing contamination from ability factors. fhis
teat consists of one spiral path, a quarter of an inch wide, containing
eighth inch diameter obstacles. The subject is instructed to draw a
line through the path as quickly aé he can, without touching path sides
or obstacles. Every fifteen seconds, the subject is reminded to go aé
quickly as possible. Error score and time taken to complete the maze
correlate ﬁegatively, so a final score of error with time partialled
out can be calculated. This final score was found to correlate with
Porteus Q-score (r = .33, p <.001)

Both these tests have successfully digzriminated delingquent or
psychopathic groups from normal controls.

Gibson's test actively encourages speed, so the final score may be
closer to Murray's definition of impulsivity, with its emphasis on speed
of response to the environment, than to lack of self-control. Porteus
considers that his Q-score reflects carelessness and rule breaking, a
concept close to lack of self-control. However, Porteus' test has no
instructions concerning speed, this may be crucial in impulsivity
measurement and suggests that Gibson's test is the superior measure of

psychomotor impulsivity.

4.%3.4. Risk taking measures of impulsivity, Impulsivity is measured
. from risk taking scales on the assumption that impulsive individuals
actively seek or prefer sitﬁations in which fast responses combat
environmental dangers.

Impulsivity has been measured by Zuckerman, Kolin, Price & Zoob's

(1964) Sensation Seeking Scale (SSS), Lykken & Katzenmeyer's (1967)
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Activity Preference Questionnaire (APQ) and Kipnis' (1971) impulsivity
scale,

Zuckerman et al's SSS consists of seventy-two item pairs concerned
with activities or feelings. The subject is required to choose his
preferred activity or indicate the nearest description to his own '
feelings. Each pair contrasts a stimulating activity or feeling with
its converse, The total score indicates degree of preference for
stimulating or risky activity.

Lykken's AR is very.similar to Zuckerman et al's SS5. One hundred
forced choice item pairs contrast a stimulating activity with an onerous
activity. fhe assumption is that the onerous activity is universally
disliked and will only be chosen if the alternative is extremely
undesirable. Three subscales are said to measure "social anxiety"”,
"physical anxiety" and "ego~threat"; the combined score measures "total
anxiety".

The anxiety label may be a misnomer, since Lykken & Katzenmeyer
found fhat "total anxiety" gave only low, non-significant correlations
with Taylor Manifest anxiety, IPAT anxiety and Cattell 16FF anxiety.
The negative pole of "total anxiety" is thought to be a measure of
impulsivity.

Both Zuckerman et al's SSS and Lykken & Katzenmeyer's APQ have
been used to distinguish psychopaths from non-psychopaths (Zuckerman &
Link, 1968, Lykken, 19%57).

Kipnis' Impulsivity scale was developed from Torrance & Ziller's
.(1957) risk taking scale. Torrance & Ziller's risk taking scale
measured superior performancé in dangerous occupations. High scorers
tended to dislike accepfing orders from superiors and gave self
descriptions portraying physically active, aggressive, reckless person-

alities. Kipnis combined twenty-seven items from this scale with



fourteen items concernmed with poor relations to authority in childhood
and early, persistant interest in exciting activities. The scale was
designed to assess impulsivity in students, a criterion being under-
achieving grades. High impulsivity scores predicted grades in a high
ability group (p < .01) but not significantly in a low ability grd;zp
(p < .5).

Zuckerman et al's SSS and Lykken & Katzenmeyer's APQ have mainly
been used for within prison comparisons and comparisons between
prisoners and normals, while Kipnis' scale was designed for students.
Unlike clinically based tests, generally used for prison comparisons,
the SSS and APQ items are, on the whole, inoffensive. Their scores
should thus be relatively uncontaminated by social desirability response
sets compared with MMPI scales which require a "lie" scale to detect
this contamination. This advantage may notwapply to Kipnis' scale with

its inclusion of items concerning poor relations with authority.
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SECTION B.

4.4, Construction of an impulsivity scale,

A number of impulsivity scales have been suggested in the previous
section. Impulsivity scales, derived from Guildford & Guildford's (1934)
original items, and Kipnis' (1971) impulsivity scale have been
constructed to measure individual differences in normal samples. Other
scales were originally designed to compare abnormal groups, gaid to
manifest impulsivity, with normal groups. The latter scales are thus
likely to be biased by maladjustment factors, and in some cases, this
bias has been apparent from correlations between impulsivity and
neuroticism 6r anxiety.

Kipnis'! impulsivity scale was validated using underachievement as
a criterion. Validation was satisfactory only in high intelligence
groups, indicating possible contamination by*an intelligence factor.
This scale was thus considered umsuitable for comparing groups likely to-

differ in intelligence.

Barratt's impulsivity scale, derived from Guildford's items, was
validated using one of Eysenck's (1957) extraversion criteria i.e.
eyeblink conditioning (Barratt, 1971). Other scales derived from
Guildford's items, namely the MPI and EPI, have measured extraversion
and have been validated against extravert and introvert criterion
groups (Eysenck & Eysenck, 1964). Factor analysis of extraversion
scales derived from Guildford's items have revealed two main factors:
impulsivity and sociability (Eysenck & Eysenck, 1963a, 1969a). These

factor loadings can be transcribed to EPI items to produce impulsivity
and sociability scales. There are evaluative difficulties associated
with impulsivity validation from normal criterion groups described as
impulsive and non-impulsive, but concurrent validity can be agsessed

from correlations with other impulsivity testis,
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4.4.1, Method of constructing an impulsivity scale from EPL form A,

The Eysenck Personality Inventory (EPI) was designed to improve upon the
previously constructed Maudsley Personality Inventory (MPI). The MPI
showed a small but persistant correlation between neuroticism (N) and
extraversion (E). The EPI was designed to eliminate this correlatioﬁ
and differed from the MPI in the following ways:i-

a) The EPI had two different forms, A and B, while the MPI was a

single form. ‘

b) All forms have a twenty-four item E~-scale and a twenty-four

item N-scale but both EPI forms have an additional nine item lie

(L) scale.

¢) EPI items can only be answered "Yes" or "No", while MPI items

can also be answered by the indeterminate now,

. Phe PEN inventory, used in this research, consists of EPI form A
jtems with an additional twenty-four item P-scale. P is a third second
order factor, orthogonal to both E and N and it has been tentatively
labelled psychoticism.

Eysenck & Eysenck's (1969a) factor loadings were used to define
impulsivity and sociability scales from EPI form A items. Factor
loadings from Sparrow & Ross' (1964) replication were not used, since a
number of EPI form A items were excluded from their analysis.

EPIL. form A items were compared with items used by Bysenck &
Eysenck. Occasionally, EPI form A item wording differed from Eysenck &
Eysenck's item wording. In these cases, item content was compared and
.relevant loadings considered transferable. Item 80 (see PEN, AppendixI
for enumeration) was an exceﬁtion which had no comparable item in
Eysenck & Eysenck's factér analysis. Item 80 was thus given the
arbitary designation of sociability, in order to account for all extra-

version items in terms of impulsivity or sociability.



Eysenck & Eysenck's (1969a, P 147. Fig.12.1) graph of extraversion
factor loadings plotted against sociability-impulsivity factor loadings,
was modified for EPI form A items (figure 4.1). All items were numbered
from PEN (Appendix I ). Items above the zero line defined sociability,
while items below zero defined impulsivity. f

The finally constructed impulsivity scale consisted of the
following eleven items:-

(1), (4), (&), (13), (17), (22), (36), (57), (65), (68) end (88).

The sociability scale consisted of the following thirteen items:-

(25), (29), (33), (40), (44), (48), (53), (62), (73), (75), (76),
(80), (83) and (85).

4.4.2. Variability in impulsivity items extracted from EPI form A,

Eysenck, Hendrickson & Eysenck (1969) factor analysed one hundred and
eight neuroticism and extraversion items f;Bm EPI form A and B. The
first solution (unrotated factors) produced six main factors. Factor 5,
impulsiveness, had its main loading on PEN items:~ (8), (13) and (57).
The second solution (Varimax) produced fourteen orthogonal factors.
Factor 4, impulsiveness, included PEN items:- (1%3), (8) and (22). The
third solution (Promax) showed twenty-two oblique factors. Factor 4,
impulsiveness, included PEN items:- (13), (8), (22) and (1).

Howarth & Browne (1972) factor analysed EPI form A alone., Fifteen
orthogonal factors emerged, factor IV, impulsivity loaded on PEN items:-
(13), (8) and (22).

Tt can be seen that only items (8) and (13) are included in all
impulsivity factors derived from factor analysis of EPI form A items.
Item (22) is included in th¥ee of the four impulsivity factors. It was
considered that two or ﬁossibly three items were too few to constitute
an impulsivity scale but these analyses did indicate possible sources of

unreliebility in the constructed impulsivity acale,
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Impulsivity and sociability scales from EPI form A items have been
used in some studies.

Burgess (1974) used the following items for impulsivity and
sociability:=

An eight item impulsivity scale:- Items (1), (4), (8), (13), (T&),
(22), (36) and (68).

An eleven item sociability scale:- Items (25), (29), (33), (40),
(44), (48), (53), (73), (76), (83) and (85).

Eysenck & Levey (1972) used impulsivity and sociability items in
their re—énalysis of eyeblink conditioning, but they did not specify
vwhich items Qere used. However, items are likely to be those used by
Eysenck (1974). She defined her scales from the following items:-

A nine item impulsivity scale:- Items (1 ), (4), (8), (13), (17),
(22), (36), (65) and (68).

A twelve item sociability scale:- Items (19), (25), (29), (33),
(40), (44), (48), (53), (73), (76), (83) and (85).

54

Burgess (1974).

Blackburn (1973) validated his impulsivity and sociability scales
using EPI form A items., Impulsivity items were the same as those used
by Eysenck, while sociability items were those used by Burgess.

It can be seen that Eysenck's (1974) impulsivity scale includes all
items used by Burgess plus item (65), these items are all included in the
constructed impulsivity scale together with items (57) and (88).
Eysenck's item (19) in her sociability scale is scored as a nmeuroticism
_item for personality assessment from EPI form 4, exclusion of this item
produces Burgess' sociabilitﬁ scale. All Burgess' items are included in
the constructed sociability scale plus items (62) and (80). Thus the

constructed scales are comparable to previously used impulsivity and

sociability scales.
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4.5. Reliability of scales derived from EPI form A items,

EPI extraversion and neuroticism scales have been assessed for
test-retest and split half-reliability.

The EPI manual cites test-retest reliability for two sanmples using
form A and form B separately. Group X were given a one year interQQI
between tests, while group ¥ had a nine month interval between tests.
Correlations obtained are tabulated below (Table 4.1.).

TABLE 4.1,

Test-retest reliabilitv for E.P.I.

Sample size, E form A E form B E total.
Group X | 92 .82 .85 .88
Group Y 27 97 .80 v
‘N form A N form B N total,
Group X 92 .84 4 .81 .84
Group Y 27 .88 N .92

Eysenck & Eysenck
(1964, P.11.)
Split half reliability was calculated by correlating scores
obtained from form A with those obtained from form B. Three samples,
normals, neurotics and psychotics, showed'correlations tabulated below

(Table 4.2). .

TABLE 4,2,
Split half reliability for E.P.T.
Comparison Normals Neurotics Pgychotics
E, v. EB 15 .75 .75
NA v. NB :SO .87 -

Eysenck & Eysenck
(1964, P.11.)

4.5.1. Test of reliability of our constructed impulsivity and




aocinbility scales together with E, N nnd L reliabilities, Thirty-two

students were given EPI form A at the start of their first undergraduste
year. They were instructed to complete the form and return it two weeks
later. Six months later, these students completed the PEN during an
experimental session. '

Means and standard deviations for the two test sessions were
obtained and tabulated below (Table 4.3).

TABLE 4.3,

'Reliability of E.P.I. scales and subscales,

Scale, First test, Second test, Difference, i,
| Mean SD Mean 3D
Neuroticism 10.66 3.75 10.03 4.97 .63 573
Extraversion 10.91 4.55  10.66 4.55 .25 214
Sociability 5.72 2.74 5.89 3.07 ~o17 . 2354
Impulsivity 5.22 2.10 4,98 2.51 .24 376

A t-test for differences between means demonstrated no significant

differences in any scale.

TABLE 4.4,
Test-retest correlations for B.P.I. scales and subscales,

Scale z
Neuroticism . .845
Extraversion .820
Sociability .841
Impulsivity .634
Lie ' 671

Our sample can be considered representative of English students,
since means and standard deviations for neuroticism and extraveraion are
comparable to EPI manual means end standard deviations for English

students. Test-retest relisbilities for neuroticism and extraversion
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are comparable to EPI manual group X reliabilities. Sociability has a
similarly high reliability but impulsivity and lie have lower reliabil-
ities., However, the magnitude of the impulsivity and lie correlations
is still within the magnitude accepted for split half reliability in the
EPI manual. |

The similarity between impulsivity and lie scale reliability could
indicate a common factor operating on these two scales, Farley (1970)
obtained a higher correlation between impulsivity and lie scales
(r = -.41) than between sociability and lie scales (r = -.15) and hence
suggested that impulsivity was more susceptible to dissimulation than
sociability.

In this study, it is possible that test timing produced a differ-
ential need to dissimulate. Students received the first test soon after
arrival at University. Insecurity in a new‘;nvironment could have
encouraged dissimulation, while six months later students should be more
secure and dissimulate less. Some support for this notion can be
derived from our within test correlations. Assuming that a response set
operating on two scales increases correlations between these scales, then
a reduction in response set would decrease correlations.

Correlations between impulsivity and lie scales were compared for
test I and test 2. The correlation was reduced from r = -.351 in test 1
to r = -.29 in test 2.

Eysenck (1969b) argues that neuroticism is most susceptible to
social desirability response set, if this dissimulation operates more in
* the first test than the second test, correlations between neuroticism
and 1lie should decrease from test I to test 2.

Correlations between neuroticism and lie scales were compared for

test I and test 2. The cofrelation was reduced from r = -.417 in test 1

tor = -.2%0 in test 2.
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It can be seen that some of the comparatively low reliability in
impulsivity could possibly be accounted for by test timing, this could
have resulted in an increased tendency to dissimulate on the first test.

In future experiments, using impulsivity scales, an effort was made

to reduce insecurity by later timing and re-assurance of confidentiality.
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4,6. YValidity of impulsivity items.
4,6.1. Construct validity of Eysenck's extraversion items. Construct

validity of MPI and EPI items was assessed from E and N scores of
subjects nominated as extravert, introvert, neurotic and stable. These

nominations were aided by the following descriptions of exireme person-
ality types:~

Extravert, "The typical extravert is sociable, likes parties, has many
friends, needs to have people to talk to, and does not like reading or
studying by himself. BHe craves excitement, takes chances, often sticks
his neck out, acts on the spur of the moment and is generally an
impulsive individual. He is fond of practical jokes, always has a

ready answer, and generally likes change. He is carefree, easygoing,
optimistic, and likes to laugh and be merry. He prefers to keep moving
and doing things, tends to be aggressive and to lose his temper quicklye
His feelings are not kept under tight control, and he is not always a
reliable person.”

Introvert., "The introvert is a quiet, retiring sort of person, intro-
spective, fond of books rather than people; he is reserved and distant
except to intimate friends. He tends to plan ahead,'looks before he
leaps', distrusts the impulse of the moment. He does not like excite-
ment, takes matters of every day life with proper seriousness, and
likes a well-ordered mode of life. He keeps his feelings under close
control, seldom behaves in an aggressive manner, and does not lose his
temper easily. He is reliable, somewhat pessimistic, and places great
value on ethical standards."”

Neurotic. "High scoring individuals tend to be emotionally over-
responsive and to have difficulties in returning to a normal state after
emotional experiences. Such individuals frequently complain of vague
somatic upsets of a minor kind, such as headaches, digestive troubles,
insomnia, backaches etc: and also report many worries, anxieties, and
other disagreeable emotional feelings. Such individuals are predisposed
to develop neurotic disorders under stress, but ‘such predispositions
should not be confused with neurotic breakdown; a person may have high
scores in N while yet funcyioning adequately in work, sex, family and
social spheres.,"

Eysenck, (1962a).
Eysenck found that mean E scores for nominated extraverts were 10
points above the population mean, while mean E scores for nominated
introverts were 8 points below the populafion mean. Mean N scores for
nominated neurotics were 10 points above the population mean and mean

N scores for nominated stables were 5 points below the population mean.

Similarly, Eysenck & Eysenck (1964) validated EPI items using
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applicants for Mensa as subjects. Although this sample is thus biased
towards high intelligence, E and W scales are said to be independent of
intelligence, except at very low intelligence levels when comprehension
is doubtful. Extraverts' mean E score was 6 points above population
mean and introverts' mean E score was 10 points below population mean.
Differences between both MPI and EPI scores for nominated groups were
all significant.

Eysenck & Eysenck compared the distributions of E scores for
nominated extraverts and introverts. The two groups displayed over-
lapping distributions with a range of 1 to 46 for introverts and a
range of 10 to 46 for extraverts., They suggested that this overlap
was caused by judge error. A judge could choose two people, one more
extraverted than the other, but each judge could use his own criterion
for comparison.

Vingoe (1966) compared E scores with subjective ratings of extra-
version introversion. Self-rated eztraverts and introverts had
significantly different E scores.

It can be seen that E scores of nominated extravert and introvert
groups give some validation to extraversion items. However, E scores
of individual extraverts and introverts do not always agree with their
subjective ratings of extraversion and introversion,

4.,6,2. Influence of response sets on extraversion items. A general

criticism levelled at any self-report questionnaire, is that answers
are likely to be affected by acquiescence, dissent or social desirab-
ility response sets. These response sets can distort final scores and
affect scale validity.

Acquiescence or dissent response set is the subjective tendency to

“

answer predominantly, "Yes" or predominantly, "No", with little regard
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for item content. Eysenck & Eysenck (1963b) tested extraversion items
for these response sets. A 24 item N scale was conatructed so that a
"Yes" answer indicated neuroticism and a "No" answer indicated
stability. Four 8 item extraversion scales were constructed (4, B, C
and D), such that a "Yes" answer on scales A and C and a "No" answef-on
scales B and D indicated extraversion, If acquiescence responsac set
operated, scales A and C would correlate with N, while if dissent
response set operated, scales B and D would correlate with N. Correl-
ations obtained were small and non-significant. They were thus able to
conclude that these response sets did not operate on extraversion items.
One can thus’extrapolate from these results to conclude that these
response sets do not operate on extraversion subscales such as impuls-
ivity.

Social desirability response set operat®s when item content
influences the subject to give a response which seems most socially
. desirable or rational to him. Eysenck (1962b) tested MPI items for
social desirability response set. The MPI, the acquiescence scale of
Jackson-Messick's F scale, MMPI hysteria, psychopathic deviance and
psychosthenic scales were administered to subjects. MPI N-scale item
content was considered most socially undesirable and hence most
vulnerable to social desirability response set. Factor analysis
produced a social desirability response set factor but N had no positive
loadings on this factor. Eysenck thus concluded that MPI and later EPI
scales were not contaminated by this factor.

The EPI includes a "lie" scale to detect response set influences.

Parley (1970) argues that extraversion subscales are differentially
effected by social desirability response sets, since his correlation
pbetween lie and impulsivity scales was significanf (r = -.41) and
greater than, the non-significant correlation between lie and sociab-

ility scales (r = -.15). Hovever, our data on impulsivity scale
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reliability, demonstrate a reduction in correlation between lie and
impulsivity scales from the first test to the second test (P.185 ). It
was concluded that response set influence could be reduced by approp-
riate test timing end reassurances of confidentiality. Thus our use of
impulsivity scales should be relatively uncontaminated by social ‘
desirability response sets.

4.6.3. Unitary or dual nature of extraversion., It will be recalled

that a wide variety of factor analyfic studies derived two main sub-
factors of impulsivity and sociability from extraversion items
(P.171-173 ). Eysenck & Eysenck (1969) argue that extraversion, as a
second order factor, is composed of correlated subfactors but it is the
full extraversion scale wh;ch demonstrates predicted correlations with
other psychological and physiological phenomena.

. Evidence for this assertion was derived™from correlations between
extraversion item factor loadings and scores from the lemon juice test.
Increase in salivation to lemon juice compared with salivation to
cohtrol stimuli was greater in introverts than in extraverts. The
rationale was that introverts are habitually more aroused than extra-~
verts, and hence have lower sensory thresholds and greater reactions to
stimuli such as lemon juice. Eysenck & Eysenck obtained extraversion
factor loadings from a previous factor analysis of EPI items and 50
other items obtained from five hundred subjects, half men and half
women. This study involved forty-five men and forty-eight women. All
EPI items having factor loadings of .2 or more on extraversion,
correlated with lemon juice test score (r = .15 or more). Bysenck &
Eysenck thus concluded that éxtraversion was & unitary factor. However,
closer inspection of the'data (Eysenck & Eysenck, 1969, P.152, Fig: 13.1)
suggests that their results may not be conclusive evidence of extra-

version's unitary nature. Eysenck & Eyaengk’s figure is divided into
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two parts; on the right are the high loading-high correlations values
and on the left are the low loading-low correlation values. The
division approximates a correlation value of .3. Items in the former
quadrant, can be compared with sociability-impulsivity loadings

obtained from a previous factor analysis of extraversion items using 300
subjects (133 male and 167 female mean age 27.75) (Eysenck & Eysenck,
1969, P.143-146). Eleven extraversion items have correlations with
lemon juice test scores, greater tﬂan .3, Eight of these items have
high factor loadings on sociability and three of these items have high
factor loadings on impulsivity. The reverse trend is apparent in the
twelve extraversion items having low correlations (r = .15 to .3) with
lemon juice test scores. Eight of these items have factor loadings on
impulsivity and the other four have factor loadings on sociability. If
extraversion is a unitary factor, one wouldﬁgipect high and low correl- .
ations between extraversion items and lemon juice test scores to be
equally distributed between sociability and impulsivity items. The lack

of equality observed suggests that extraversion may not be a unitary

factor.

The lemon juice test has also been criticised on technicallgrounds.
Corcoran (1964) developed the technique used by Eysenck & Eysenck (1969).
Use of this technique has tended to' replicate relationships between
lemon juice salivatién and introversion (Corcoran, 1964; Howarth &
Skinner, 1969; Casey & McManis, 1971). 1In the latter study correlation
for males was not significant (r = .19) put there was a significant

. correlation for females (r = .43, p < .01). However, Ramsey (1969)
improved the technique and fgiled to replicate previous resulis.

It can be seen that'evidence for the unitary nature of extraversion
is inconclusive., Eysenck & Eysenck's (1969) analysis suggests that

sociability items may account for relationships between introversion and
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lemon juice salivation. Their high correlations have not always been
replicated and this has been particularly apparent when salivation
measurement has been improved.

Evidence for the dual nature as opposed to the unitary nature of
extraversion is more substantial., Eysenck & Levey (1972) re»analyséa
their data in terms of sociability and impulsivity. Impulsivity
accounted for conditionability differences observed between extraverts
and introverts, under parameters faﬁourable to introverts. This type of
conditioning is closely associated with the main line of Eysenck's (1967)
personality theory, hence this re-analysis can be regarded as strong
evidence for extraversion's dual nature.

It is possible that lemon juice salivation is related to the
appetitive system and a unitary extraversion factor, while eyeblink
conditioning may be associated with the averSive system and hence
socialisation processes which may, in part, determine impulsivity. This
thesis is primarily concerned with aversive conditionability and its
relationship to personality. In terms of the above arguments, extra-

version is examined with regard to the subfactor of impulsivity.
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4.7. Construct validity of our impulsivity scale,

4.7.1. Validation of our impulsivity scale using a psychomotor test,

Gibson's spiral maze (GSM) test was preferred to Porteus' Q-score, since
the former was designed to measure psychomotor impulsivity Without:
contamination from ability factors. The GSM also tends to emphasis
response speed more than Pyrteus' Q-score, which tends to measure
carelessness and lack of self-control.

Both psychomotor tests have distinguished delinquents from non-
delinquents (Gibson, 1965), while Porteus' Q-score has also disting-
uished psychopaths from non-psychopaths (Schalling & Rosen, 1968).
Schalling & Rosen defined psychopaths from the Cleckley criteria which,
they emphasise, imply lack of self-control but need not imply strong
urges. .

Martin & Warde (1971) compared neasures. of delinquency with GSM
gcores, Four indices used were:- a) age at first court appearance,

b) number of findings of guilt, e) shortest gap between successive
unrelated court appearances and d) absconding from training school.

GSM error score and index (c) gave the only significant correlation

(r = =.33, p<<.05). They also suggested that delinquent/normal
differences could be, in part, related to the testing situation.
Delinquents were tested at a classifying school and later at training
school.. The second test showed significantly quicker time scores. This
was not regarded as a practice effect, since a control sample, tested
for the first time in training school, was quicker than the original

. classifying school sample., Similar situational effects were observed when
re~-test samples in different training schools were compared. Different
training schools shbwed‘significantly different GSM scores, although
these samples did not differ in classifying school.

The GSM has also been associated with "naughtiness" ratings of
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primary school boys (Gibson, 1969)., GSM error and time scores classified
boys into four types:- quick and careless, slow and careless, quick and
accurate, slow and accurate. "Good" boys were mainly quick and accurate,
while "naughty" boys fell in both careless groups.

Eysenck (1967) suggested that speed and inaccuracy in psychomotor
tests were extravert = charicteristics. Gibson (1969) compared GSM
scores with personality, assessed from the Junior Maudsley Personality
Inventory (JMPI) in primary school boys. Psychomotor incompetence (time
score52 + erroi scoresz) replaced the previously recommended corrected '
error score. Psychomotor incompetence correlated significantly with
extraversion for low neuroticism groups only (p < ,05). However,
McDonald & Parker (1971) failed to replicate these results. In normal
adolescents, rank order correlations between corrected error score and
extraversion were not significant (r = —.O3;h£ut there wags & significant
correlation between corrected error score and neuroticism (r = 37,

P < .01). No significant correlations between GSM scores and extra-
version were found in either high or low neuroticism groups.

GSM score correlations with other measures of impulsivity are
inconclusive. Blackburn (1973) found that only GSM time score
correlated with his measure of impulsivity in a sample of special
hospital (Brosdmoor) patients (r = -.23, p < .05). There were no
significant correlations between GSM scores and his extraversion or
anxiety scales.

It can be seen that GSM scores relate to some behavioural

“indicants of.poor socialisat;on, i.e. delinquency and "naughtiness".
One study finds a correlation between psychomotor incompetence and
extraversion at low N levels, while another study fails to replicate
this resuit but uses a slightly different GSM measure (corrected error

score). Only one study finds that GSM error score correlates wiﬁh
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neuroticism. One impulsivity measure correlates with GSM time score
but another impulsivity measure was unrelated to GSM scores. However,
these studies may be confounded by maladjustment factors. It was thus
considered that GSM scores should be a test of impulsivity in normal
samples, hence they were used to validate our constructed impulsivity
scale. SN /

Method.

Forty~eight male students were administered EPI form A during
their first undergraduate year. Subjects were scored for neuroticism
and impulsivity, and divided into four groups according to high or low
neuroticism and high or low impulsivity. Group means defined the
criteria for division. This procedure resulted in uneven groups.
However, removal of sixteen subjécts with scores on or near the sample's
mean for neuroticism or impulsivity, allowegwfour groups containing
eight subjects each to be selected. These thirty-two students were
given the GSM, in accordance with manual instructions, as part of an
experimental session.

Data analysis.

The correlation between error and time scores was -.507, an order
of magnitude similar to that reported by Gibson (1965). A corrected
error score was calculated by converting error and time scores to
percentiles and regressing error on time scores (method recommended by
Gibson, 1965).

Correlations between GSM scores and personality are shown in

" table 4.5. below:-
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Correlations

TABLE 4.5,

between G.S5.M. scores and E.P.I. scales,

Personality.

Neuroticism
Extraversion
Impulsivity

Sociability

GSM score.

Time. Error. Corrected error.
.247 -.156 ~.053

-.384.(p<.02] .28 .169

-.105 360 (p2.0) 363 (> <.02)

~.409 (»<.00) .085 -.110

The results of analyses of variance for our GSM scores in the four

groups divided according to high and low impulsivity and high and low

neuroticism scores, are shown in tables 4.6. and 4.7.

o

TABLE 4.6,

Means and standard deviations for G3M scores in the four personality

groups:

GSM scale,

H.

Time Mean
SD
Error Mean
SD
Corrected error.
Mean

SD

Personalit ou
N, L.I. g.N, H.I. L.N, L.I. L.N, H.I.
56.25 46.25 59.38 31.89
22.00 24,02 19.54 26,18
45.63 " 63.75 50.63 70.63
21.85 27.87 14.99 21,95
45.00 61.00 46.25 60.12
25.63 . 30.34 17.87 32,77
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TABLE 4,7,

Analvsis of variance tables for GSM scores,

GSM time in seconds.

Source,

Neuroticism
Impulsivity
Interaction
Within cells

Total

GSM error score.
source,
Neuroticism
Impulsivity
Interaction
Within cells

Total

GSM corrected error scores,

Source,

Neuroticism
Impulsivity
Interaction
Within cell

‘Total

i af Mean Square,
253,12 1 255,12
2812.,50 & . 1 | 2812.50
612.50 612.50
14893.75 28 531.92
18571 .87 31
S5 af Mean Square,
282,03 1 282,03
2907.03 1 2907.05
7.01 1 7.01
17203.13 28 614.40
20399.22 31
SS af Mean Sguare,
.28 1 .28
178503 1 178503
9.03 1 9.03
2080437 28 743.01
22598.71 31

-.197-»

=

478
5.287

1.152

=

.459
4.7217

0114

fr=

.000
2.400

.010



TABLE 4.8,

Means and standard deviations for impulsivity and neuroticism in the

four groups.

Group. Mean. Standard deviation.
High N, low I: N-score. 15.37 2.97
I-score. ) 4.00 .92
N f
High N, high I:N-score. 14.37 1.68
I-score. 8.12 1.45
Low N, low I: N-score. 5.62 1.84
I-score. 4,62 1.92
Low N, high I: N-score. 9.62 2.19
I-score. 6.25 1.66

Result:

High impulsivity groups havé significantly more errors and are
significantly quicker than low impulsivity égzﬁps. There 1s a non=-
significant trend for corrected error scores to be higher in impulsive
groups. There are no significant relationships between GSM scores and
neuroticism and no significant interactions between impulsivity and
neuroticism with GSM scores.

Conclusion:

The corrected error scores were calculated from time and error
scores obtained from this sample and hence may not be comparable with
GSHM corrected error scores from samples with different ranges. Time
scoros in this sample are well below those reported in the manual.
However, the significant associations between impulsivity and both GSH

' time and error scores indicate validity for our impulsivity scale.

4.7.2. Validity of our impulsivity scale using risk taking meagures

of impulsivity, a) Kipnis' impulsivity scale.

The Kipnis impulsivity scale was thought to be a suitable scale

for validation, since it was specifically designed to measure



impulsivity in students and the sample under test were students,

The validity of Kipnis' impulsivity scale has tended to be
restricted to high intelligence groups. Kipnis (1965) found that
degree of clinically diagnosed psychopathy correlated with his impu%s»
ivity scale (r = .66) when patients had average or high intelligence
scores, Within American student samplés, impulsivity was related to
underachievement and low acceptancé of social values in high
intelligence groups only (Kipnis, 1971).

Since approximately forty per cent of the American population
attend college as opposed to approximately ten per cent. of the British
population, it was considered that British student samples should be
?omparable to Kipnis' high intelligence group. Hence use of Kipnis'
impulsivity scale should be valid throughout British samples.

Kipnis' impulsivity scale correlates with other scales measuring
aspects of extraversion or psychopathy, in American samples:~

MPI E-scale, r = .41

CPI socialisation scale, r = .45

MMPI Ma scale, r = .25

b

MMPI P4 scale, T

[

.29

A higher correlation betwéen Kipnis' impulsivity scale and MMPI Pd
scale was obtained from a mixed sample of boys from a delinquent home
and from an American public school. (r = .53).

Kipnis- reports split-half reliability as .84.
Method. |

Kipnis' impulsivity scale was anglicized (See Appendix II ) in that
references to American activities ahd schools were given their English
equivalents. Thirty-two students, selected to remove mean impulsivity
and neuroticism scorers, completed Kipnis' impulsivity scale during an

experimental session.



Correlations between Kipnis' impulsivity scores and EPI scales

were obtained and :azbulated below (table 4.9), ,

TABLE 4,9,
Correlation between Kipnis!' impulsivity and EPI scales,

Neuroticism, r = =.048 (NS) Impulsivity, r = .275 (NS)

Extraversion, r = .475 (p<.01) . Sociability, r = .450 (p<.01)

Since the sample was selected to exclude mean.impulsivity and mean
neuroticism scorers, these correlations were considered indicative of
trends and further non-parametric analyses were performed.

Three Mann-Whitney U tests were calculated for comparison of Kipnis
scores in:- a) two groups defined from high and low EPI scores, b) two
groups defined from high and low S scores, and ¢c) two groups defined from

high and low E scores, Results are tabulated below (table 4.10).

TABLE 4,10.

Mann-Whitnevy U scores for Kipnis scores in high and low personality groups.

Impulsivity, U =89 (ns)

i

Sociability, U=80 (p=<.05)

i

Extraversion, U = 103 (NS)

Result. Correlations indicate that Kipnis score is related to extraversion
‘and sociability, while there is comparatively little relationship with
impulsivity. The two significant relationships between Kipnis score and
sociability suggest that Kipnis score measures the sociability component

of extraversion. The lack of significant U for extraversion could be
caused by bias towards impulsivity in the sample selection which eliminated

mean I scores. eg; low I combined with high S would produce a mean I score

with equal probability of being assigned to the high or low E group.

Conclusion.

Our EPI impulsivity scale has not been validated using Kipnis'

impulsivity scale. This need not imply that our EPI scale is a poor
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measure of impulsivity, since Kipnis' impulsivity scale has a
significant relationship with EPI sociability and could thus be & measure
of sociability rather than impulsivity. This notion is supported by
Kipnis' validity criteria. High impulsivity scorers had more orderly
and predictable friendships than low impulsivity scorers.

b) Lykken's Activity Preference Questionnaire (aPQ).

The APQ is a hundred paired item, forced choice inventory
developed by Lykken & Katzenmeyer (1967) (See Appendix III). "Physical™
and "social” an#iety subscales consist of thirty-two item pairs each,
while "ego-threat" is made up from sixteen item pairs. The total score
from the sum of the three subscales is said to measure anxiety, although
it is unrelated to any existing measure of anxiety (See P.176 ).

"Physical anxiety" pairs contrast a frightening or exciting

o

. ‘N.
activity with an onerous activity. e.g. item 43: "Washing a car" or

"Driving & car at ninety-five miles per hour".

"Social anxiety" contrasts an awkward social situation with a
boring or omerous activity. e.g. item 95:- "Waiting for an overdue bus"
or "Meeting a friend on the street and not being able to remember his
name" .

"Ego-threat" contrasts an embarrassing activity with an onerous or
boring activity. e.g. item 15:~ "You catch a bad cold on the day before
a big party" or "People at a party are telling jokes. You tell a long
drawn out story but no one laughs".

In the above examples, endorsement of the first activity scores on
" anxiety.

The AFQ has been vglidated using primary psychopaths as a
criterion group. Lykken (1957) compared primary psychopaths, defined by
the Cleckley criteria, with non-psychopathic prisoners. The former

group had significantly lower APQ scores then the latter and a group of
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normal controla, Schacter & Latnne/ (1964) used the APQ to identify
pasychopathic and non-psychopathic prisoners. Psychopathic groups from

/

Lykken's study and Schacter & Latane’ 's experiment gave significantly
poorer avoidance learning than control groups.

Rose (1964) compared mean MMPI profiles of Psychiatric patients
scoring in the upper and lower twenty per cent of the APQ. Mean
profiles for high scorers indicateq an anxious, worried neurotic while

mean profiles for low scorers were associated with psychopathic
characteristicé.

Hauser (1959) administered the APQ to a group of normal college
students, APQ score correlated negatively with a self—repo:t measure
of a variety of minor legal offences.

It can be seen that ARQ scofes are negatively associated with
psychopathy and one measure of criminality. “dince a diagnostic
characteristic of psychopathy is impulsivity and criminal behaviour is
thought to be a manifestation of behavioural impulsivity, the APQ could
be used to validate an impulsivity scale.

Method.

Twenty three post graduates completed the APQ and EPI form A

during an experimental session.

Correlations between APQ scores and EPI scores are tabulated

below (table 4.11).
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TABLE 4,11,

Correlations between APQ scores and EPI scales,

EPI measures. APQ measures.
S.A. P.A. Ego~threat, Total.
Neuroticism 267 150 ~.060 .219
¥ Rk *3 Kk
Extraversion ~.532 T'105 -.386 -.516
* * %
Sociability -.351 .087 -.415 -.242
¥ %% N * % L2 3
Tmpulsivity -.589 -.313 -.457 -.616
*
Age T -,063 -,39% -,108 157
*=p<.l, ** = p <05, *¥*¥* = p <01,
Result.

Impulsivity has the highest correlation with total APQ score. It
is also significantly correlated with socialkﬁﬁxiety and ego-threat.
The lack of significant correlation between impulsivity and physical
aniiety could be associated with an age factor, since there was a
significant negative correlation between physical anxiety and age.
Conclusion.

Our EPI derived impulsivity scale can be said to have been
validated by the A,

4.7.3. Validity of our impulsivity scale using clinically based

measures- of impulsivity, a) The Pd and Ma scales from the MMPT.

Tt will be recalled (P.173) that a number of MMPI factor analyses
produced a bipolar factor with loadings on Ma and D (depression).
Carrigan (1960) suggested that this factor was related to extraversion=-
introversion. Others (Kassengaum, Couch & Slater, 1959; Blackburn,
1973) have derived an imﬁulsivity scale from MMPI items. Kassenbaum_
et al found that their second fusion factor, maladjusted extraversion to

adjusted introversion, had highest loadings on impulsivity and la.
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Psychopaths, the group with impulsivity as their diagnostic
characteristic, have peak scores on Pd and Ma scales (Black, 1966).

Evidence thus suggests that Ma is closely related to impulsivity
while Pd may also have some association with impulsivity.

Hathaway & McKinley (1951) define hypomania (Ma) as marked over-
productivity in thought and action7 The hypomaniac patient is one who:~

", ...has usually got into trouble because of undertaking too
many things. He is active and enthusiastic. Contrary to
common expectations he may also be somewhat depressed at times.
His activities may interfere with other people through his
attempts to reform social practise, his enthusiastic stirring
up of projects in which he may lose interest, or his disregard
of social conventions, In the latter connection he may get
into trouble with the law. A fair percentage of patients
disgnosed as psychopathic personality are better called
hypomanic,”

(Hathaway & McKinley, 1951, P.14).
The psychopathic deviant (Pd) scale measures:-
", ...the similarity to the clinical group who have little deep
emotional response, are unable to profit from experience and
disregard social mores. These people may be dangerous to
themselves and others but are commonly likeable and intelligent.
Their most frequent anti-social activities are lying, stealing,
alcohol or drug addiction and sexual immorality. They may have
short periods of true psychopathic excitement and depression
following discovery."

(Hathaway & McKinley, 1951, P.14).

Although peaks on Ma and Pd aré characteristic of psychopaths there
may also be some interaction with intelligence. Panton (1960) found
that prisoners with an IQ over 110 had psychopathic MMPI profiles, while
prisoners with average or below average IQ tended to have neurotic or
anxious MMPI profiles. Ascuming "dropping out" of school io a
_ behavioural indicant of impulsivity in "normal" samples, then similar
results were obtained by Roéssel (1954). More intelligent high school
students with high Pd scores, were more likely to "drop out" than those

with low Pd scores. No relationship was found among the less

intelligent.
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Two types of psychopath have peaks on Ma and Pd; the primary
psychopath'and the secondary psychopath. The former has average or low
anxiety and neuroticism scores while the latter has peaks on anxiety and
neuroticism scales. Primary psychopaths fit the Cleckley criteria but
secondary psychopaths do not fulfil all the criteria, in particular the
lack of anxiety criterion (Hare, 1970). However, both types of psycho-
paths are said to be impulsive so that Pd and Ma should be measures of
impulsivity.

Method.

The full MMPI was considered too time consuming to be used. Since
interest centered on the Ma and Pd scales a shortened version of these
scales composed, Ma and Pd items were extracted from the MMPL, the
number of items in each scale was halved bylremoving repeated items. The
scaies were still considered to be too long ;zajrepetitive. The
remaining items were assigned to categories, on the basis of item
content, and a representative number were arbitrarily selected from each
category. The final shortened version of MMPI Pd and Ma scales can be
seen in Appendix (1v).

The validity of this shortened MMPI scale was tested. Twenty
students who had previously completed the full MMPI were given the
shortened version, Ma and Pd scoreé were compared by product'moment
correlafions. Ma scales correlated at r = .73, Pd scales correlated at
r = .74, The shortened version was thus considered an acceptable
measure of MMPI Ma and Pd scales.

Method.
Forty-eight students completed the shortened version of MMPI Ma and

Pd scales together with EPI form A during an experimental session.

Data analysis.

The correlations between EPI scales and the shortened MMPI P4 and
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Ma scales is given in table 4.12, below.

TABIE 4,12,

Correlations between MMPL, Pd and Ma scales and EPI scales.

EPI scales Pd Ma
* %

Neuroticism .364 181
i ¥

Extraversion .188 .384

Sociability .089 .240
* ¥ %

Impulsivity .241 416

**% = p < .01, ** = p < .02.

Result.

Impulsivity has the highest significant correlation with Ma.

Neuroticism is significantly correlated with Pd.
. DI
Conclusion. ‘

Impulsivity had been validated by use of MMPI Ma but not MMPI Pd.
This result is consistent with previous MMPI factor analyses which
associated impulsivity or extraversion with the Ma scale but not the
Pd scale.

The correlation between neuroticism and Pd suggests that Pd may be
more closely associated with a malad justment factor rather than
impulsivity, hence the observed 1ac£ of correlation does not invalidate
our impglsivity scale,

b) A Aerived impulsivity scale from MMPI items.

Blackburn (1973) derived an impulsivity scale from factor analysis
'of MMPI items. Previously, Kassenbaum, Couch & Slater (1969) factor
analysed MMPI items, producing an impulsivity factor associated with
neuroticism and a sociability factor associated with stability.

Blackburn's factor analysis showed similar factors which he labelled

impulsivity, sociability, anxiety and extraversion. His Revised
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Personality Inventory (RPI) was designed to measure these factors
(see Appendix V ).

Blackburn compared RPI impulsivity and sociability scales with EFI
form A impulsivity and sociability scales (items listed on P. 182)..
Data was collected from a sample of ninety-nine Special Hospital

(Broadmoor) patients. Correlations were obtained and tabulated below

(Teble 4.13).

TABLE 4,13,
Correlations between RPI and EPI scales in Blackburn's thesis,
EPI Impulsivity. EPI Sociability.
EPI sociability L22% 1
KR
RPI impulsivity .56 .03
) * R
RPI sociability -.15 , .66
ke * %
EPI neuroticism .18 -.41
* = p < .05, ** = p <,01, **% = p <«<,001,

It can be seen that Blackburn found EPI impulsivity to be similar
to RPI impulsivity in his sample. Generalisation from a clinical sample
to a normal sample should be possible if RPI impulsivity is
uncontaminated by clinical factors. The RPI was thus used to assess
validity of our EPI impulsivity scale in a student gample.

Method.

Twenty first year male psychology students completed EFI form A
and Blackburn's RPI during an experimental session.

" Data analysis,

Product moment correlations between EPI form A scales and RPI

scales were calculated. Correlations are given in table 4.14 below,
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TABLE 4,14,

Correlations between RPI and EPI scales in our study,

EPI neuroticism with RPI anxiety. r=.656 (p < .01).

EPI with RPI extraversion. r=.375 (p < .2)

EPI with RPI sociability. r=,678 (p < .001)

EPI with RPI impulsivity. j r = .29 (Not significant).
Result.

EPI impulsivity is the only scale which does not have a significant
correlation with the equivalent RPI scale.
Conclusion.

EPI impulsivity has not been validated by use of Blackburn's
impulsivity scale in this studenf sample.

Blackburn's high correlation between thgf%wé impulsivity scales
could be due to range attenuation in his sample. His sample consisted
of patients due for release which may have introduced bias towards the
less impulsive patients. This notion is substantiated by the
significantly lower impulsivity scores reported for his patient sample
compared with a normal control sample, contrary to hypotheses concerning
impulsivity, criminality and psychopathy.

It is possible that Blackburn'é impulsivity scale measures
impulsivity in secondary psychopaths rather than primary psychopaths.
RPI impulsivity and RPI anxiety correlated significantly in Blackburn's
sample (r=.53%3 p < .001). 1In our student sample, there was a small
‘but non-significant correlation between RPI impulsivity and EPI
neuroticism (r = .258), ?his was greater than our correlation between
EPI impulsivity and EPI neuroticism (r = .191). Blackburn's impulsivity

scale thus appears to be contaminated by neuroticism or maladjustment

factors.
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It can be seen that our low correlation between EPI impulsivity
and RPI impulsivity does not necessarily invalidate EPIL impulsivity but

casts doubt on the validity of RPI impulsivity in normal samples.

:,'J,v R
f
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4.8. Summarvy of our EPI impulsivity scale validation,

Table 4.15 summarises result from the validity studies.

TABIE 4,15,

Summary. of results from validity studies,

Test, Result,
GSHM n = 32 students selected from a sample of 48.
Error score. High impulsivity groups had more errors than low

impulsivity groups (p <.05).

Time score. High impulsivity groups were quicker than low
impulsivity groups (p < .05).

Corrected error No significant differences between high and low

score. impulsivity groups.

Kipgis' Impulsivity scale, n = 32 students q%}gcted from a sample of 48,
Kipnis' impulsivity ,
No significant difference between high and low
EPI impulsivity groups.
High EPI sociability groups had higher Kipnis'

impulsivity scores than low EPI sociability groups,

APQ scales, n= 23

Social anxiety. r = -.589 (p <.0f ).
Physical anxiety. r= =313 (Not significant).
Bgo-threat. r = -.457 (p <.05).

Total scale. r=-.616 (p <.01).

MMPT Pd & Ma, n = 48

fd. r = .241 (Not significant).
Ma., T = J416 (p <.01).

RPI impulsivity, n = 20

r = ,296 (Not significant).
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It can be seen that our constructed impulsivity scale has been
validated by significant relationships with the two main GSM scores,
APQ anxioty and the MMPI Ma scale,

Impulsivity was not significantly related to Kipnia' impulsivity
scale, MMPI Pd or Blackburn's MMPI derived impulsivity scale.

Kipnis' impulsivity scale showeéd high correlations with extraversion
and sociability and was thus thoughﬁ to reflect the sociability
component of extraversion rather than impulsivity. Hence this lack of
association with our impulsivity scale was not considered as evidence of
our scale's invalidity.

Both MMPI Pd and Blackburn's impulsivity scale were thought to be
contaminated by maladjustment factors. MMPI Pd correlated significantly
with EPI neuroticism and Blackbu?n's impulsivity scale showed a non-
significant correlation with neuroticism. Hg%%Ver, Blackburn's
impulsivity scale had previously demonstrated a correlation with his
MMPI derived anxiety scale. Hence non-significant correlations between
impulsivity and these measures can be accounted for by influence from
neuroticism or anxiety.

It can be seen that our constructed impulsivity scale has been

validated when non-controversial measures of impulsivity have been used.

.
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CHAPTER 5,
Experimental test of relationships between personality,
conditioning and arousal.

g RTFEHT 1T,

This experiment was designed to test relationships betwecen
impnlaivity and conditionability and to assess the influence of
nouroticism on these relationships, in a student sample. It had also
been sugrested that conditionability was related to arocusal (Gponec,
1956), Hypotheses concerning relationships between personality ond
arousal have been similar to those concerning relationships botween
personality and conditionability (Eysenck, 1957, 1967). Hence
relntionships between personality and arousal were also examined.

Theoretical relationships between personality, conditionability
4rd arousal were reviewed .in Chapter I. Bysenck (1957) postulated
positive relntionship between conditionability and introversion.
Neuroticism was equated with arousal and said to exaggerate extraversion
inlroversion differances. Later, Eysenck (1967) augrastod Lhot sronaal
wos cortical and related to extraversion~introversion only. lrenicled
relotionships between conditionability and introversion werc conlincd
to under-arousing experimental parameters, Over-arousing purametor:s
could reverse the predicted relationship by inducing transmar;ined
inhibition in introverts and increasing arousal in extraverio,

Spence (1956) postulated a direct relationship between condition-
ability and arousal. Arousal was equated with anxiety, measured by Lhv
Prylor Manifest Anxicty Scale (MAS). MAS anxiety was a dimcnolon iying
obliquely to Eysenck's neuroticism and extraversion, such that i eh
anxiety scorers were neurotic introverts and low anxiely scorury wore
stable extraverts

Gray (1970, 1971a & b) considered that use of special paramelers,
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to demonsirate extravert-introvert conditioning differences, was not
sufficient support for a general personality theory. He combined
fysenck's (1957) theory with Spence's (1956) theory. Conditioning wns
divided into two types: appetitive and aversive. Appetitive condition=-
ability was associated with extraversion and aversive conditionability
wais associnted with introversion. Both types of conditioning were oaid
to be increased by arousal which he equated with neuroticism. Aversive
conditioning was considered the mediator of socialisation. Gray
predicts that subjects least susceptible to punishment and hence
aversive conditioning, are stable extraverts and those most susceptible
to punishment are neurotic introverts. Neurotic extraverts and stoble
introverts wére said to lie between these two extremes.

It was thought that a socialisation paradigm should involve
aversive CR acquisition for all subjects, by use of a strong UCS, and
that individual differences in socialisation efficacy would be related
Lo CH extinction. Extraversion eould be divided into soclobilily and
impulsivity. Impulsivity was considered to be associated with Ilaclk of
socinlisation, while sociability might be related to appetitive
conditioning (P. 192). Thus impulsivity replaced extraversion in the
hynothenes outlined above,

The final hypothesis concerniné conditioning and personality wasi-

decrensing order of conditioning would be neurotic, mon-impulsive,

sLatile non=-impulsive or neurotic impulsive, stable impulsive,

both and
frousnl has been related to anxiety (Spence, 1956}A to introversion

;

Chynoncl,, 1967, 1970, 1971 a & b). The combined relationship in Groy

L
U

hypothesis is specific to aversive system arousal. In apparent

L4

contrast to these theories, Cleridge (1967) suggested that cliniculily
5 N o - . . s\ x

defined neuroticism in extraverts (hysterla/ decreased drive and

arousal, while clinically defined neuroticism in introverts increased
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drive and arousal. Claridge's two arousal system model (P.57 ) predicts

thnt indices of arousal modulation are directly related to extroversion

introversion, while indices of tonic arousal are related to drive v
than Nescores, Arousal modulation was indicated by cortical nrousad
nensures such as EEG and SAE, while tonic arousal was said to astocu:
with autonomic indices. In this case, electrodermal indices, such as

conductance level, stimulus specific reactivity and spontancous

fiuctuntions are all measures of tonic arousal. However, the

'
e

applicability of his model to normal samples is controversinsal. Claridsy

suggests that normals could cluster around the centre or be scultercd

nlong the hysteria-dysthymia diagonal. Hysterics have been found not t¢

have high E scores but to be indistinguishable from normal sample &

geores (P, 11 ). Thus Claridge's latter suggestion, equnting normiis

tho hyaterin-dysthymia diagonal, indicates an arousal coniinuum from o

N, high E to high N, low E. i.,e. the anxiety diagonal proposed by Griy

(1970, 1971 a & b).

Pasychopaths have been said to be underaroused (Quay, 19654 Hara,

1970) {%eec P.281 for full discussion). Research tends to support t}
hypothesis when primary psychopaths have been considered. VYersonulity
theorists (Eysenck, 1971, Gray, 1970) consider the psychopath to be
extravert, However, empirical support for this notion is equiveoesl but
there is agreement that impulsivity is a main diagnostic characteric
(tiure, 1970). Hence impulsivity was considered a superior index of

extraversion,

The resultant hypothesis to be tested was that decreasing ovder of

srousal would be neurotic nognimpulsive, stable non-~impulsive or
neurotic impulsive, staﬁle impulsive.

Bysenck (1967) suggested that high arousal in introverts could
induce transmarginal inhibition in response to stress. This should be

S
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indicated by variability between arousal measures, Research by Hunme
(1973) indicates that this variability is apparent at very high and wvery

low arousal levels, Hence variability should be greatest in the two

extreme guadrants of the arousal continuum. The resulting hypothe

thnt nourotic non—imnulsives and stable impulsives will be more varinbl

i

than stable non-impulsives and peurotic impulsives,

i Turther measure of arousability is response recovery time.
Gellhorn (1967) proposed that pathological anxiety involved malfunction
in the reciprocal inhibition mechanism of the hypothalamus. Hence a
sympnthetic response to stress would have a longer recovery time in
anxious patients than in controls., Lader & Mathews (1968) developed
this notion by suggesting thaet panic attacks were caused by inability to
recover from previous stimulation before further stimulation was
applied., Each response ingreased arousal by further additions to
unrccovered responses, They found that patients suffering from anxictly
states hnd the highest number of spontaneous fluctuations and least
rapid response habituation compared with phobic patients and normsls.

Longer than normal recovery times in anxious patients were also
found by Malmo, Shagass & Davis (1950); Davis, Malmo & Shagass (1954);
Malmo & Shagass (1952) and Rubin (1964). Similarly, situational anxiety
induced by threat, has been found .to increase recovery time (Furedy &
Ginsberg, 1973).

These relationships between anxiety and long recovery time supsosl
thtt bolh necuroticism and introversion are related to long rucovery btimen.

The resulting hypothesis was that recovery times would incresse in

the {ollowing order:=- neurotic, non-impulsive; stable non=-imnpulsive

o

ornourobic impulcive; sctable impulsive,

2anl hvpotheses tested in experiment I11.

a) Conditioning.



Decereasing order of conditioning is neurotic, non-inpulaoive:
stable, non~-impulsive or neurotic impulsive; stable impulcive.
b Arousal,

i) Decreasing order of arousal is neurotic, non-impulsive:
stable non-impulsive or neurotic impulsive; gtable impulsive.

i) Neurotic, non-impulsives and stable impulsives will show more
viarintion between arousal measuros‘than stable non~impulaives and

neurotic impulsives.,

The snmple was drawn from two first year, male, psychology under-
groduate groups,

Group I consisted of thirty two subjects, selected from a total of
forty-eight students who completed EPI form A at the start of their

g by

first underpgraduate year. The mean N~score of the forty-cight studonts
wesojust under 11 and mean I-score was just over 5. Twelve utulonts
with N-scores of 11 or I-scores of 5 were eliminated, leaving enuni

numbers of oubjects in each quadrant formed by high and low N rnd L~

scores.  These thirty-two subjects underwent the conditioning procedurs

T

described in Chapter 3.

Group 2 wog drawn from first year male undergraduates in the
following year. Fifty-four students completed EFI form A in their
first term.  The mean N-score was just over 10 and mean I-score juct
under 5, Twenty students with N-scores of 10 or I-scores of 5 wers
climinated and two students with low N and high I scores disappenrod.
The remaining thirty-two stu@ents underwent the conditioning procedure
in the follewing spring term. These thirty-two students were also
d;vided between the four quadrants, but the mean N score was lowsr thon

the mean N-score of group 1, resulting in a slightly different quadran

componition.
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The two groups were combined and all median N and I scores
omitted. i.e., subjects with Nescores of 10 or 11 and I-scores of &
were excluded. This resulted in unequal quadrants with a total of
fifty-one subjects.

The hypotheses were tested in each group and in the combined group.
Hypothesis (a) Conditioning.

Decreasing order of conditioning is neurotic non-impulsive, stnblo
non-impulsive or neurotic impulsive, stable impulsive.

The electrodermal record was analysed as recommended in Chapter 3,

Fach response to a stimulus light was transformed using the formulat-

1
b a
Log
L1
B A
where & and b = resistance readings at beginning and end of response
and A and B = resistance readings at beginning and end of Maximum UCR,

Mean CR~ mngnitude was substracted from mean CR+ magnitude in ench
extinction block to give the differential response,

Negative differential responses and positive differential
responses occurring in & block after a negative differential response,
were gscored as zero differential responses.

A total differentinl responding score was calculated by adding
differentinl responses from each extinction block.

Analyses of wvariance for différential responding in habituation, in
ench extinction block and total differential responding score were
caleculated for each group and for the combined group. This agogessed
®hie relationship between impulsivity and differential responding and
the effects of neuroticism on differential responding. Analysis of

sinple effects for combined groups assessed differential responding in
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each personality quadrant and the degree to which the hypothesis was

fulfilled,

e

graph for differentizl responding scores in conbined groups for

aneh quiddresnt wag plotted (Sﬁ@ ¥ig. 5.1).




TABLE 2-1 )
Group I. Analysis of variance for differential responding in
wabituntion, the three extinction blocks and the total extinction run.

Differential responding in habituation.

source. S.of 5 af s E B
Neuroticism .598 1 .398 2.6%0 e
Impulsivity .018 1 018 16 e
N LI .031 1 .031 .202 ——n
Within cells | 4.239 28 .151
Differential responding in extinction block I.

Source, Sof 8 4t M3 £ 2

Neuroticisnm 132 1 .13%2 466 e
Tmpulsivity 001 FT .001 .003 e
N KT .326 ‘1 .326 1.155 .
Within cell 7.909 28 .283
Differential responding in extinction block II.
Neuroticism .074 1 | .074 170 .
Impulsivity .098 1 .098 224 ——
N X £ .010 1 010 .023 o e
Within cell 12.212 28 .4%6
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bilferentinl responding in extinction block III.

ABLE 5.1, (cont/d)

Source, S of S af Ms £
Neuroticism .015 1 015 055
Impulsivity .046 1 046 72
MoA T .009 1 .009 032
Within cell 7.525 28 .269
Differential resﬁonding in total extinction phase.

Source, Sof 5 af s z
Houroliciom .264 1 .264 A27
Tmpulosivity .248 1 .248 .120
N A1 .581 1 581 .280
Yithin cell 58,046 28 2,073
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TABLE 5,2,

Group 2. Analysis of variance for differential responding in
hnbituation, the three extinction blocks and the total extinction run.

Differential responding in habituation.

Neuroticisn .068 1 .068 . 387 -
Inpulsivity 016 1 .016 L0800 P
N LI 076 1 .076 435 e
Within cells ' 4.887 28 75

Differential responding in extinction block I.

source, S of 8 af g3 £ 2
Neuroticism .061 1 .061 266 -
Impulsivity .839 1 839 3,694 01
NXI .009‘ 1 .009 038 J—
Within cell 6.358 28 227
Differential responding in extinction block II.

Source, Sof S af M3 E D
Neuroticism .015 1 .015 079 ——
Inmpulsivity 585 1. .585 3.05% .01
NOX L .073 1 073 .378 —
Within cell 5.365 28 .162
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PARLE 5.2, (Cont/d)

Differentinl responding in extinction block III.

source., S of S af s F
Heuroticiom .200 B .200 1.056
Impulsivity 1.091 1 1.091 5.759
ML .100 1 .100 528
Within cell 5.504 28‘ .189
Differential responding in total extinction phase.

source, | 3 of S af Ms B
Neuroticism .325 1 .325 .279
Impulsivity 7.427 1 T.427 6.368
N LI .243 1 2243 .208

Within cell 32,652 28 1,166
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Combined group.
hnbituation, the three extinction blocks and the total extinction phuse

Differential responding in habituation.

Source,
Heuroticism
Impulsivity
HNXI

Within cell

S of 3

.020
003
. 001

6.308

ar

TABLE 5,3,

Analyses of variance for differentinl responding in

s F
.020 150
»003 253
.001 037

Differential responding in extinction block I.

I

SOUTCC,
Neuroticism
Tmpulsivity
NI

Within cell

.158
424
L1167

10.686

4f
1
1

1

47

.158 .696
424 1.866
67 <134
.227

Differential responding in extinction block II.

LQUNGe .
Neuroticism
Tmpulasivity
XTI

Within cell

S of 5 at u3 E
.029 1 .029 .09
875 1 875 2.700
115 1 115 $356

15.219 47 324
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Differentinl responding in extinction block III.

source,
Neuroticism
Inpulsivity
N X1

Within cell

P

SouTce ,
Neuroticism
Taopulsivity
N X1

Within cell

TABIE 5.3, (Cont/d)

.006 1 .006 .025
1.878 1 1.878 7.827
054 1 054 .225

1.277 47 .240

Differential reéponding in total extinction phase.

877 1 877 574
7.190 1 7.190 4.706
494 1 494 .324

71.803 47 1.528
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hpalysio of aimple effects for combined

srouns in extincbion,

Lxtinction block I.

Bffects of I for high N quadrants:
Effects of I for low N quadrantis:
Effects of N for low I quadrants:
Effects of N for high I quadrants:
High N, low I versus low N, high I:

Low N, low I versus high N, high I:

Extinction block II.

Bffects of T for high N quadrants:
Lffecta of I for low N quadrants:
fféot$ of N for low I quadrants:
Effects of N for high I quadrants:
High N, low 1 versus low N, high I:

Low N, low I versus high N, high I:

Bxtinetion block IIIL.

Bffectys of T for high N quadrants: |
Lffeets of T for low N quadrants:
Effects of N for low I quadrants:
Eifecty of N for high I quadrants:
High I, low I versus low N, high I:

Low N, low I wversus high N, high I:

F= ,129
P = 2.468
F= .00l
F = 1.429
F = 2.422
F= 140
P = .551
F = 2.504
P = .042
F= 405
F = 1.902
P = .8%
F = 2,603
F = 5.358
F= .053
F= .197
F = 4,346
F=3.,497
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(1.5.)
(p<.25)
(m.5.)
{p<.25)
(p<.25)

(H.5.)

(p<.25)
(p<.05)
(N.5.)
(N.5.)
(p<.05)

(p<.t)



TABLE 5.4, (Cont/d).

Totnl extinction phase,

Befects of I for high N quadrants:
wetects of I for low N quadrants:
“iiteets of N for low I quadrants:
Lirfocts of N for high I quadrants:
Hizn N, low I versus low N, high I:

Low N, low I versus high N, high I:

i

it

i

i

1.281

3.750
.018
.880

4.283

. 996

N.t ).}
p<.1)

(
(
(n.s.)
(1
()
(.

I Houroticism:

I = Impulsivity:

NS

= Not aimificant



Means and standard deviations for differcentinl

TABLE ) - 2 s

responding in the four aguadrants,

Group L.

Habituation.

Axtincetion block I.
Mean

2D

frtinction block II.
HMoean

30

Extinction block III.
Menn

5D

Total extinction phase,
Mean

sh

Personality quadrants,

HN, LI.
8
119
.369

-949
» 4‘82

.764
. .769

447
615

2.160

1.574

HN, HI.

8
-01 1

.398

<757
497

a619
.615

.338
357

1.714
1 .259

LN, LI.

8

-, 166

.619

582

.633

45T

.488

1.709

1 -390




TLBLE 5.5. (Cont/d),

Group 2.

n 8 8 8 8
Babituztion.

fean -.275 -.134 -.091 - 080

D .576 461 .225 $52%

fxtinction hlock I.
fiean | ' 842 .551 .788 .431 ﬁ¥
20 578 .518 .396 e 585 |
nxtinetion block Il

Mean 544 178 .492 AN
b .496 231 .538 421

Extinction block III.

Foan d705 L] 224 - 435 * 1 7'(3

N
S
i

5D 568 .356 444 o
Total extinction phase.
Mean, 2,090 «953 1.714 £ 925
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Combined group.

TABIE 5.5, (Cont/d),

HN, LI. HN, HI. LN, LI. LM, it
n 13 15 14 9
Habituation.
Mean o (072 -,083 -,107 ~, 150
4D 354 422 .309 L 566
Bxtinction block I.
Mean | .761 691 .T64 461
SD 4T3 434 549 N
Extinction block Il.
Mesn 575 404 .621 258
uD .678 550 578 LI
Extinction block III.
Moan 625 .300 S5 212
b 5% 349 L4477 3550
Totnl extinction phase.
Mean 1.961 1.396 1.894 L928
oD 1.481 1.33%1 1.069 L8598
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TABLE 5.6,

Menns and standard deviations for neurcticisn

and impulsivity in the four guadrants,

Group L.

HN, LI. HN, HI. 1IN, LI. Lw, HI.

Heuroticism
Menan 15.37 . 14,37 5.62 9,62
3D 2.97 1.68 1.84 2.19
Impulsivity |
Menn : 4,00 8,12 4,62 6,25
50 .92 1.45 1.92 1.66
Group 2.
Neuroticism ‘
Mean 14.00 13.87 8.00 6.79
ah 1.06 2,03 .92 2.43
Impulsivity 3.62 7.37 2.37 7.50
b N 1.40 1.30 1.44
Combined group.
Heuroticism
Vean | 14.61 14,20 7.28 6.11
$1) 2,06 1.85 1.58 2420
Tmpulsivity
Mean _ %.53 7.93 2.85 7.66
Sd LT7 1.27 1.16 1.41
1 13 15 14 El

H o= Highs L o= Low: H = Heuroblolemi T e Twpulsivity:
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Roesults for differential respondineg in the four personality quoadranls,

Group 1.

Neither N nor I gave any significant differences in differential
responding in any extinction block or total extinction phase,

There was a non-significant trend for the high N, low I (anxiocty)
guadrant to have higher differential responding scores than the other
gqundrants, in extinction blocks I and II and total extinction phase.
Group 2.

High and low impulsivity quadrants showed a significant differaence
in differential responding in all extinction blocks and the total
extinction phase,

High and low N scorers were not significantly different, althcuzgh
there was a trend for the high N, low I (anxiety) guadrant to have
higher differential résponding than the other quadrants in all three
extinction blocks and the total extinction phase.

Combined groups.

High and low impulsivity quadrants showed a significant difference
in differential responding in extinection block III (p < ,01) and the
totnl extinction phase (p <.,05). There was a trend for non-impulsives
Lo show pgreater differential responding than impulsives, in extinction
blocks I and II (p < .25). .

Analysis of simple effects lends some support to the hypothesis
wnen the to%al extinction phase is considered.

Mean differentisal responding scores in each quadrant:~

Low impulsivity. High impulsivity.
High neuroticism, ) 1,961 1,596
Low neuroticisn. 1.894 . 928

Low I, high N (anxiety) differed significantly from high I, low N



(non-anxious) (p < .05).

Low impulsivity differed significantly from high impulsivity in low
N quadrants only (p <.1).

Figure 5.1. summarises these results for the combined groups.
Hypothesis (b) Arousal,

Four arousal indices were used: spontaneous fluctuations, stimulus
specifie reactivity, besal skin conductance and time taken to rocover
half the amplitudg of a UCR.

Previous résearch (reviewed P.65-68) suggested that gpontaneous
fluctuations were the most reliable indicant of arousal and basal level
conductance the least reliable of the former three arousal indices. The
relinbility of half-time recovery is uncertain (See P.215).

Data collation:

i) Spontaneous fluctuations in habituation, acquisition and
extinction phases were counted., Analyses of variance for spontanecus
fluctuations in each phase for groups 1 and 2 and the combined group
were calculated, Results are tabulated in tables 5.7, 5.8 and 5.9.

i1) Stimulus specific reactivity was assessed from the meéan CR-
magnitude in habituation and in extinction. The data transformation
recommended in Chapter 3 (P.146) was used to calculate CR- magnitudes,
Annlyses of variance for stimulus sﬁecific reactivity in habituation and
extinction for groups 1 and 2 and the combined group were calculated
(See tables 5.10 and 5.11.),

iii) Basal level skin conductance was measured at the start of
extinetion. Units used were log micro-mhos. Analyses of variance f{or
bananl level conductance in groups 1 and 2 and the combined group were
Ca:.lcula‘ced (See tables 5.12 and 5.13.)

iv) Response recovery times were taken from UCR recovery. The

lonpgest response recovery times occurred after the UCR. Acquisition
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records showed that not all responses returned to base-~line, the measure
used was thus time taken, to the nearest half second, for the UCR to
return to half its amplitude. It will be recalled (P.117) that
unreinforced stimuli occurred throughout acquisition; these tended to
interfere with UCR recovery. The record was thus inspected to find the

1Y
4131

miximum UCR without other response interference during recovery.
final half time recovery score was taken from the UCR which met the
criteria best,

Analyses of variance were performed on groups 1 and 2 and the
combined group (See tables 5.14 and 5.15).

Variation between measures, within quadrants, was assessed by
product moment correlations between the three commonly used arousal

neasures: spontaneous fluctuations, stimulus specific reactivity and

vasnl level (See table 5.16).



i) Analyois

habituation,

Croup 1.

Habituation,
SOurce,
Nevwroticiom

Impulsivity

N X1

Within cell.’

Lcguisition.
Souree.,
Heuroticisn

Impuleivity

Mox I

Within cell.

Lxtinction.

SoUree .

Neuroticism

ITmpulsgivity

XTI

"i\{i{;’ﬂin Qel}.o

acguisition and extinction.

TABIE 5.7,

of variance tables for spontaneous fluctuations in

108,781 1 108,781 501 -
9.031 1 9.031 .025 e
1,531 1 1.531 004 —

10124.875 28 361,603

S of S af ¥ E D

200.000 ° 1 200.000 .159 R

630.125 1 630.125 L502 e

741,125 1 741,125 590 e

35166.250 28 1255.938

5. 0f S af Juss F b

312.500 1 312.500 274 -

496.125 1 496.125 434 e

2016.125 1 2016,125 1.765 e
31992.750 28 1142,598
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Group 2.
Habituation.
DOUrCe,
Heuroticism
Inmpulsivity

HxXI

Yithin cell.

Acquisition.

source,
Neuroticisn
LIm P laivity
N A I

Within cell.

Bxtinction.
Heuroticisn
Impulsivity
Xl

Within cell,

TABLE 5,7, (Cont/d).

Sof 3 4af Julis £
903.125 1 903.125 4.314
1275.125 1 1275.125 6.091
50.000 1 50.000 .239
5861.250 28 209.330
S of 5. af us P
1140.031 1 1140,031 138
3260, 281 1 3260.281 2,111
712,531 ° 1 T12.531 461
43244375 28 1544 .442
Sof8 4af w z
3382,531 1 3382.531 2.730
2538.381 1 2538281 2.049
457.531 1 457.531 369
34694 .375 28 1239.085

£
0.05

0.05

0.2

0.25
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Dowmbined group.

Habituation.

source,
Neuroticism
Tmpulsivity
WAl

Within cell.

Acguisition,

Source.,
Weuroticism

Impulsivity

Within cell,

Brtinction.
gonree,
Neuroticisnm
Impulaivity

NxiI

Within cell.

ABLE 5.7. (Cont/d).

Sors dar ns )
358.391 1 358.%91 1.415
459,911 1 459,911 1.815
120.8%6 1 120.8%6 AT

}1907.606 47 253.353
310,204 1 310.204 .292

124,773 1 1124.773 1.057
648.903 1 648.903 610
50003.414 47 1063,902
2205,709 1 2205.709 2.778
30,650 K 30.650 .0%9
180.118 1 180.118 L2227
37320.302 47 T794.049
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Means and standard deviations for spontaneous fluctuntions

Group 1,

Unbituntion.

Frnm

Acquisition.
Maan

5D
Brtinction.

Monn

sh

Group 2.
Habituntion,
i

5D
Acnuisition.
meor

b

Brtinction.

Menn

D

in gproups 1

and 2 and combined srouns,

HN, LI.

41.625

16.355

71.500

30.336

70.250

28.263

HN, HI.

41.000

24’184

72.250

36.780

78.250

27.742

N, LI.

45.750

18.7752

86,125

43.318

92.3575
41.840

31.625

11.783

53.750
46,355

53.750

41.527

.

21.500

9.914

4%.000

27.161

43.500

27.841

44..750
21.144

75.125
48,702

81.875

43.036

LN, HL.

O

4425

15.591

67.625

29,563

29,620

12.574

45.500

0928

24,586



P
Combined groups.

abituation.

Bigar
SR

Leauinition,

dunn
7

L

sxbinction,

TiLiE 5,8, (Cont/d),

HIY, LI.

25.385
14.986

61.769

59.804

61.615
35.073

HY, HI.

32,400

20.677

59.467

35.094

63.867

31.048

Ly, LI.

43.929

19.365

74 .07

41.9%1

78.857
37.233

e

. el ey
C oA
Fh e

15444

374467




TABLE 5,9,

t-tests to compare high and low I scorers at low N levels for

differences in spontaneous fluctuations in combined groups.

Habituation,
Mean
sp
-t = 1,230
Acquisition
Mean |
5D
t =1.010
Extinction
Mean
SD
t = 354

Low I, low N.
43.929
19.365
(p <.2)

74,074
41,951

(p =.2)

78.857
37.233

(Not significant)

High I,»low N.
34,667
14.353

57,222

33,782

T3.444
33.463
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TABIE 5.10,

ii) Analysis of variance tables for stimulus specific reactivity to CSm,

in habituation and extinction for groups 1'and 2 and combined groups. -

Grouﬁ 1e
Habituation.

Source, S.of 5 af MS £ 2
Neuroticism 0014 1 ,0014 ,0059 ——
Impulsivity 0064 1 0064 0270 —
NXT .0062 ! .0062 ,0262 ———
Within cell 6.6279 28 + 2367
Extinction.

Source - S of S af MS F D
Neurobicism 1830 1 1830 1204 ——
Impulsivity 4176 1 1176 0774 ——
NXI .4896 1 .4896 3222 e
Within cell 42,5419 28 1.5194
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Group 2.
Habituation.
Sburce,
Neuroticism
Impulsivity

NX1I

Within cell.

Extinction.

Source,
Neuroticism
Impulsivity'
NXI |

Within cell.

TABIE 5,10,

(Cont/d).

S of S i HS P
3223 1 i 3223 1.2117
6467 1 6467 2.4312
.0351 1 .0351 01320

7.4480 28 2660 |

S_of S at Ms F

7.7028 : 7.7028 3.5027

3.,5245 1 3.5245 1.6027

.0338 1 .0338 0154
61,5737 28 2.199

0.1

0.25

-~ 242 -



Combined group.

TABIE 5,10, (Cont/d),

Habituation,

Sgurce, S of S ag. MS F
Neuroticism 0020 1 .0920 3477
Impulsivity .0270 1 .0270 .1021
NXI . 0074 1 0074 .0280
Within cell. 12.4348 47
Extinction.

Source, S _of S af M3 F
Neuroticism 6.5030 1 6.5030 3.3039
Impulsivity;,q 0135 1 +0135 +0069
NXI 0163 1 «0163 . 0083
Within cell, 92,5116 47 149683
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Means and standard deviationg for stimulus specific

TABLE 5.11,

reactivity in groups 1 _and 2 and combined groups,

Group 1
Habituation,
Mean

22
Extinction.
Mean

SD

Group 2.
Habitﬁation; |
Mean

SD
Extinction.
Mean

1))

Combined group.
Habituation.
Mean

SD

Extinction,
Mean

SD

HN, LI. HN, HI. LN, LI.
1,332 1,333 1,518
436 .498 466
2,414  «  2.483 2,513
.878 1,402 1,280
1,178 .827 1,312
453 .302 722
2,101 1,373 3,017
1.532 1.030 1,744
1,180 1,109 1,242
446 478 ,609
2,135 2,038 2,734
1,256 1,286 1,591

LN, HI.
1374
540

2,587
1305

1.09%
0496

2,419
1.532

1219

503

2.8%

1480




TABLE 5,12,

iii) Analyses of variance tables for basal levels at start of extinction.

+
&

Group 1.

S;urce, 3 of 8 af MS | r P
Neuroticism « 0001 1 0001 .0015 -
Impulsivity 2521 1 25214 %.8255 0.1
NXI .0120 1 .0120 .182} e
Within cell. 1.8456 28 .0659
Group 2. ' ‘

* Source, S of 8 af MS E | i
Neuroticism ©,0968 1 .0968 243325 0.25
Tmpulsivity _ .0961 1 L0861 2.,0747  0.25
N XI RONA 1 LI +4120 i
Within cell., 141623 28 +0415 ;
Combined group.

Source. Sof 8 at ¥s ) P
Neuroticism 0331 A 0331 . 6687 S,
Tmpulsivity ,0012 i ,0012 ,0242 ——
NXI 0022 A ,0022 0444 Al
Within cell. 2.3257 47 +0495
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TABIE 5,173,

Means and standard deviations for basal levels

in groups 1 and 2 and combined groups.

Group 1. HN, LI. N, HI. IN, LI. N, .
Mean 4.425 4.564 4,383 4,599
SD ,257 304 ,249 ,210
Group 2.

Mean - 4,283 4.325 4.5%9 4.389
SD " A37 276 . 251 09

Combined group. *

Mean 4,402 4.455 4,501 4.460
sD 220 314 .24 .230
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Group 1.

Source,
Neuroticism
Impulsivity
NXTI

Within cell,

Group 2.

Source,

Neuroticism

Impulsivity . »

NXTI

Within cell.

TABLE 5,14,

iv) Analyses of variance tables for + time Tecovery.

Combined group.

sSource,

Neuroticism
Impulsivity
NXI

Within cell.

S of 8 af MS F
. 2812 i +2812 .0158
7.0312 1 7.0312 .3958
11.2813 1 11.2813 - 6351
497.3750 28 17,7634
2. 0f 5 af us E
18.0000 i 18,0000 «4540
153,125 1 153,125 2.8617
36,125 1 36,125 L9111
1110.250 28 39,6518
Sors ar s g
0932 1 :0932 0037
24,6526 1 24,6526 .9697
35,2666 1 35,2666 1.3871
1194,9312 47 25,4241

o v
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TABLE 5,15,

Means and standard deviations for + time recovery

in groups 1 and 2 and combined sroups,

Grou% 14 HN, ILI. HN, HI. LN, LI.
Mean 6,438 4313 5.438
SD 3.448 4.766 4.313
Group 2. |

Mean 5.750 12,250 6.375
SD 3.454 8.582 5.495

éombined group.
Mean 6.385 6.867 5.53%6
SD 3.495 5.646 4.551

LN, HI.
5.688

4,225

8.625

6.545

7.889

6,451
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TABIE 5,16,

Variations between spontaneous fluctuations, stimulus specific

reactivity and basal level in %he four quadrants,

Groﬁb 1,
HN, LI. HN, HI. LN, LI. LN, HI.

Spontaneous

fluctuations 7656 .8588 .2924 .8965

Ve réactivity.

Spontaneous

fluctuations .4601 5897 -,0519 .7148

v. basal level.

Reactivity v.

« 3980 5530 » 3962 .7990
basal level.

Group 2.
épontaneous
fluctuations » 9633 1T +8896 .8915
v. reactivity.

Spontaneous

fluctuations +4464 kw « 71603 4796 -.0962
v. basal level.
Reactivity v.

| 5284 7247 5107 ~,0019
basal level. ’
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‘Combined group.

Spoﬁtaneous
fluctuations

v, reactivity.
Spontaneous
fluctuations

Ve basai level,
Reactivity v.

basal level.

TABLE 5,16, (Cont/d),’

HN, LI, HN, HI, IN, LI.
.8016 .8817 .9016
.3943 . 7405 .2243
.2756 6814 2716

.LN’ ‘Iﬂ"q .

8157

+ 7451

4592
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TABLE 5,17.

Summary of results from experiment II.

Differential responding,

Habt Ext:l Bxt:II Ext:I11 Total Bxt:
Group 1.N NS NS NS NS NS
I NS NS NS NS NS
Group 2. N NS NS NS NS NS
‘I NS P el P = p «.05 p <205
Combined N NS NS NS NS NS
group, 1 NS p < .25 P < .25 p <01 p <05

Arousal,
Spon’canéous fluctuations. ‘
| Hab: | Acq: Total Ext:

Group 1. N NS NS Né

I | NS ( NS /¥
’Group 2. N p< .05 | NS ‘ NS

I p<<.05 NS NS
Combined N NS - NS NS
group, I NS ’ N3 NS

Stimulus specific reactivity.

Hab: Total extinction.
Group 1.'N NS NS '
I NS NS
Group 2. N NS , Pl
I . NS NS
Combined N NS P << .
group, I NS ) . NS
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TABLE 5,17, (Cont/d),

Basal levels.

Extinction,
Grouf 1. N NS
I p <.t
Group 2., N NS
I NS
" Combined N NS
group. “I NS

% time recovery.

Group 1. N NS
‘T NS
Group 2. N NS
I p <<
Combined N | NS
grOup. | NS
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TABIE 5.17. (Cont/d).’

Variation between spontaneous fluctuations, stimulus specific

reactivity and basal level in the four quadrants,

Grodp 1e

Decreasing order of variability = Low N, low I, High N, low I,
High N, high I. Low N, high I.

Group 2.

Decreasing order of variability = Low N, high I. Low N, low I.
High N, low I. High N, high I.

L 3

Combined group.

Decreasing order of variability = Low N, low I. High N, low I.
Low N, high I. High N, high I. .
Key, Hab: = Habituation run.
Ext:I = Extinction block I:
Bxt:II = Extinction block II.
Ext:1II = Extinction block III.
Acqy = Acquisition run.
Total Ext: = Total extinction run.
NS = Non-significant.
N = Neuroticism,
I = Impulsivity.
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Results for arousal in the four personality guadrants,

i) Spontaneous fluctuations.
Group 1:

There are no significant differences in spontaneous fluctuations in
any phase between any of the quadrants.
Group 2:

In habituation, the high impulsive groups have significantly fewer
spontaneous fluctuations than the low impulsive groups (§<:,05).
Contrary'to the hypothesis, low N groups have significantly more
spontaneous fluctuations‘than high N groups in habituation (p <ﬁ.05).

In acquisition there is a tre;d for high impulsive groups to have
fewer spontaneous fluctuations than low impulsive groups (p < .25). This
game trend is also apparent in extinction (p <:.25), together with a trend
for low N gfoﬁps to have more spontaneous fluctuations than high N groups,

‘céntrary to the hypothesis (p «2.25).
Combined group:

There are no significant differences in spontaneous fluctuations in
any phase, between any of the quadrants. However, there are some non-
significant trends. In habituation, there is a trend for high impulsive
groups to have fewer spontaneous fluctuations than low impulsive groups,
together with a trend for low neuroticism groups to have fewer
gpontaneous fluctuations thanhhigh neuroéicism groups (p «.25), The
trend for low neuroticism groups to have fewer spontaneous fluctuations
than high N groups is also apparent in extinction (pﬂ<:.25). !

At low N levels, t-tests show a non-significant trend for high
impulsives to have fewer spontaneous fluctuations than low impulsives in
habituation and acquisition (p < ,2). At high N levels there are no .
consistent trénds for differences between high and low impulsives.

Tt can be seen that there are some significant results and some
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trends indicating a relationship between impulsivity and few spontaneous
fluctuations, These results can probably be accounted for by relation~-
ships between spontaneous fluctuations and 'impulsivity atvlow N»levelé‘ \
There are some significant results and non-significant trends indicating
contradiction of the hypothesis concerning N and arousal.

ii) Stimulus specific reactivity. .

Group 1:

There are no significant differences in stimulus'spécific
réactivity between any of the quadrants.
Group 2¢ »

High N groups have significantly less stimulus gpecific reactivity
than low N groups (p <<.1) contrary to the hypothesis. |

There i8 a nonésignificant trend for high impulsive groups to have
less reacti#i%y than low impulsive groups.

Combined group:

High N groups had significantly less reactivity than low N groﬁps
(p< 1),

It can be seen that none of the arousal hypotheses are confirmed,
while the only significant result is directly opposite to the predicted
hypothesis concerning N.

iii) Basal level.
Group 1:

High I groups have higher basal levels (high arousal) than low I
groups (pl<:.1) contrary to the hypothesis. !
Group 2

There are no significant differences between the quadrants. However,
there is a trend for high impulsives to have lower basal levels (1ow
arousal) than ‘low impulsives (p < +25). There is also a trend for high N

scorers to have lower basal levels than low N scorers, contrary to the

- 255 =



nypothesis. (p < +25).
Conmbined groups:

There are no significant differences in basal level between'the ;;
quadéants.

iv) + time recovery.
Group 1:

There are no significant differences in % time recovery between the
quadrants.

Group 2:, .

High impulsive groups have Bignificantly longer + time recévery than
low impulsive groups (p < ,1)., Neuroticism has no significant effect.
dombined group:

There are no significant differences in 4+ time recovery between the
Quadrants. lewever, inspection of mean % time recovery in each quadrant
shows a tendency for high impulsives to have longer + time recovery_tﬁan
low-impulsives, while in low impulsives, neuroticism increases + time
recovery. |
Discussion,

Results from differential responding in extinction lend some support
to Gray's (1970,1971 ) modification of Eysenck's (1967) hypothesis. High
impulsive quadrants show significantly less differential responding when
group 2 and combined groups are considered. The lack of significant
results in group 1 could be attributed to the inclusion of six subjects,
with medium scores, in the low N, high I quadrant. Removal of these’
subjects in the combined group analysis can be regarded as an improvement
in testing the hypothesis.

Analysis of simple effects for differential responding in combined
groups, jndicates that N influences differential responding in the

)

direction postulated by Gray. Trends observed in extinction blocks I and
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II reach significance in extinction block III and the total extinction:
phase. Analysis of simple effects showed that most of the relationship
between impulsivity and differential responding could be attribuﬁed ﬁé”
differences at low N-levels. Comparisons between quadrants representing
extremes of Gray's anxiety dimension and anti-social dimension showed
significant differences in the predicted direction. Decreasing order of
differential responding was:- high N, low I; low N, low I; high N, high I;
low N, high I. This is the predicted order, although giving equal wegght
to N and’I, there should have been less difference between the two middle
quadrants, while bofh these quadranté should have differed significantly
fiom the two extreme quadrants. This did not occur since the affect of I
was much greater than the affect of N.

Relationships between personality and arousal tend to be non-
significant{.WOnly two results out of a possible forty-two reach an
acceptable significance level (p < ,05). However, these results support
the hypothesis associating impulsivity with low arousal and contradict
the hypothesis associating neuroticism with high arousal. These‘résults
were obtained from spontaneous fluctuations in habituation of group 2.
The lack of significant differences between the gquadrants in extinction
suggests that all quadrants habituate to the experimental situation, once
extinction beging, while the high N, high I quadrant habituvates com~
paratively rapidly showing this effect in the habituation phase.'

The association between high N and low stimulus specific reactivity,
at a low level of significance (p'<:.1), during extinction in group 2 and
the combined group confradicts the hypothesis associating high N with
ﬂigh arousal. However, this result could be peculiar to student groups,
it will be recalled (P.66) that this reversal was previously observed by
Sadler, Mefferd & Houck (1971). Claridge (1967) suggests that tonic

arousal is associated with drive rather than N-scores. It could thus be
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argued that students tend to have higher drive than normal samples and
hence have higher than normal arousal levels. Claridge associates N
scores with maladjustment, Students lacking an appropriate drive 1evél
may have more adjustment problems than higher drive students, T?is
could increase N-scores causing an apparent reversal of the hypothesis.
The experimental methodology suggests an alternative explanation
for the association between low reactivity and high N scores, It is
possible that CR- magnitude is confounded by conditioned'response
acquisition. In Chapter 3, it was shown that CS-UCS pairings tended to
be associated with increased‘responding to CS~ compared with a similar
run after unpaired CS and UCS presentations. There is a trend for high
N to:be associated with greater differential responding in extinction.
It will be recalled (Chapter 3. P.132 ) that conditioned ree%onge;
acquisition‘wés thought to occur in two stages. Stage 1 increasedyL
responding to all stimuli on the same continuum as the CS, while stage 2
increased responding to CS+ but re@uced responding to €S-, It could thus
be argued that low N ig more closely associated with extinction of stage 1
. donditioning, while high N is associated with extinction of stage 2
conditioning. In this case, low N groups would show greater responding
to CS- than high N groups. However, if this explanation is correct, one
would also expect greater and significant differences in differential
responding between high N and‘low N groups, and an association between
high impulsivity and low stimulus specific reactivity. Neither expect-
ation is fulfilled. ’
Throughout the literature, basal level conductance has been an
equivocal arousal measure (See P.Q@ ). The only significant result in
group 1 (I)«:.1) indicates that imﬁulsivity is associated with high
afousal. Trends in group 2 indicate the opposite and predicted '

asgociation between basal level and impuléivity (p-< «25). These
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contradictions could account for the lack of significant relaﬁioﬁships in
the combined group. Use of basal level as an arousal index cannot be
gaid to have lent any support to the hypothesis. .

'Comparing variability of arousal measures, it can be seen that low I
ig associated with greater variability between arousal indices than high/I,
when N isAhigh. This could be regarded as support for Eysenck's (1967)
notion that high arousal in introverts invokes transmarginal inhibition
and hence variation in arousal indices. In the 16w N quédrants,results
from group 1 contradict those from group 2, although taking the combined
group there is a trend for low I®subjects to be ﬁorekvariable than highdl
gubjects., i.e. a reflection of the result for high N quadrants. This
suggests that the student group as a'whole, tend towards high arousal.
Mean N~stores for our groups are comparable to Eysenck & Eysenék's (1964)
mean N scoréﬂfor student groups. KHowever, this N-score is above general
population norms. Hence low N scores in student groups may tend to .fall
within medium ranges for normal samples. |

%+ time recovery is not significantly associated with N-scores. In
gioup 2, there is a significant relationship between high impulsivity and
long 4+ time recovery. In combined groups, mean 4+ time recovery is
longer in both high I groups than in low I groups but this is not
significant. This result is contrary to our hypothesis agsociating long
recovery time with high arousal and lack of impulsivity. It is possible
that long recovery time is associated with under rather than over-arousal.
Claridge's (1967) two arousal system model suggests that long recdvefy
time is related to impulsivity. The aroﬁsal modulation system was said to
facilitate and suppress information. Extraversion was associated with
low arousal modulation, this combined with high tonic arousal in ihe
active psychoéis quadrant, resulted in arousal system imbalance (See

figure 1. 3. P.37). When arousal system imbalance was caused by
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inadequate response suppression rather than excessive suppression, active
psychosis and impulsivity were implicated. Edelberg (1970) lends fur?her
support to this notion. He found that fas% recovery time.reflecfed S
mobiiisation for goal directed behaviour. Impulsivity is associated with
lack of premeditation or mobilisation for goal directed behaviour, hence
long recovery time could be associated with impulsivity.
{ Since spontaneous fluctuations were considered the most reliable
measure of arousal, a product moment correlation bet%een spontaneous
fluctuations in extinction and 4 time recovery in the combined group, was
Qalculated. A correlation of ~.§8 (p-c:.OO1) was obtained. It could thus
be concluded that long % time recovery was more closely associated with
under-arousal than over-arousal.
Conclusion,

Relatiénéhips between personality and differential responding
showed some support for Gray's (1970,1971 ) modification of Eysenck's
personality theory, when impulsivity was substituted for extraversion.

Relationships between personality and arousal were not very sub-
stantial, although there was an indication that spontaneous fluctuations
were inversely related to impulsivity. There were also results suggest—
‘ing that spontaneous fluctuations and stimulus specific reactivity were
inversely related to neuroticiém, contrary to the hypothesis. The
relationship between + time recovery and impulsivity contradicted our
original hypothesis but this result was thought to’be an indication'that
long recovery times were associated with under-arousal rather than oéer*
arousal, The inverse correlation between spontaneous fluctuations in
extinction and + time recovery substantiated this notion.

Neuroticism group means were comparable to Eysenck & Eysenck's
(1964) studenf means but both are above nqrmal population means., The

impulsivity scale has not been standardised but it is reasonable to
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gsuppose that impulsivity may be lower in student groups than normal
samples of the same age. Hence results obtained need not be general-
isable to other samples.

iAn improved test of the general hypothesis would have utilised a
sanple representative of the normal population. The practical
difficulties involved in defining and selecting & representative normal
sample, and persuadiﬁg them to be experimental subjects in a University
during the working day, were conaidered insurmountable. ‘An alternative
method of taking equipment to an institution would have produced another
type of bias,. *

A further test of this hypothesis involves comparing a student
sample with a sample specifically chosen to contain a majority of
impulsive persons. At the same time, analysis within the impulsive

sample could be compared with the above resulis.
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CHAPTER 6,
Personality, criminality and conditionin
This chapter gives a brief outline of Eysenck's (1971) crlmlnallty
theory, since this is an extension of his personality theory and forms a
framework within which hypotheses can be formulated and tested.

The literature suggests that Eysenck's hypotheses concerning.

 personality and criminality have not been adequately tested, while

studies comparing random eriminal groups with controls have not found
significant differences in conditionability.

. Empirical studies have tended to concentrate on relationships
between psychopathy, conditioning and arousal., The controversial
relationship between psychopathy, criminality and personality igs discussed
together yith influence from environmental factors., This literature
review allows Eysenck's hypotheses concerning criminality, personality,
conditioning and arousal to be modified for subsequent testing in |
Chapter 7.

6.1, Eysenck's theory of criminalitx,

It will be recalled that Eysenck (1957) considered extraverts to be
under-socialised and introverts over-socialised, given comparable
environmental pressures (P. 10 ). Neuroticism was said to exaggerate
these differences by acting as a drive on habitual responses. These
socialisation and personalitykdifferences were said to be éccounted for by
varying degrees of conditionability.

Eysenck (1970) suggested that criminals were & representative sample
of under-socialised individuals, while psychopaths represented a more
extreme case of under-socialisation. Hence criminals and psychopaths were
said to be neurotic extraverts with low conditioning susceptibility.

Bysenck & Eysenck (1970) modified their criminality theory to
include psychosis (P). P was a third persénality dimension, orthogonal

&
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to E and N. Trait descriptors for P were thought‘to be characteristic of
criminals, while genetic evidence relating criminality to psychosis,
suggested that criminals would have high P écores.

Eysenck's theory of criminality results in the following predic%ions:-
1) Criminals and psychopaths will tend to be extravérted, neurotic and
psychotic, |
ii) Criminals and psychopaths will tend to have low conditioning.
susceptibility.

6.1.1. Empirical evidence for Eysenck's hypothesised personality

differences between criminals and'controls. Passingham (1972) réviewed

evidence for higher neuroticism and extraversion in criminal samples than
in control samples. Delinquents and controls were compared for
extraversion and neuroticism, ‘assessed from the JEPI or MPI, in eight
gtudies. Six of these studies reported significantly higher N scores in

délinduents than in controls., The other two studies found no significant

%

differences in N-scores between the groups. bnly two of theégteight
studies reported significantly higher E-scores in delinquents than in
controls., Three studies found significantly lower E-scores in
delinquents than in controls, while the remaining three studies reported
no significant differences between groups. Adult offenders and controls
were compared for E and N scores assessed from the MPI, EFI and PI.
Twenty of these studies found significantly higher N scores in offenders
than in coéntrols. The remaining five studies reported no significant
differences between groups. Only seven studies found significantly ’
higher E scores in offenders compared with controls. One study réported
significantly lower E scores in offenders compared with controls, while
the remaining seventeen studies found no significant differences between
groups.

Pagsingham reviews several predictive studies which tend to support

w 263 o



Eysenck's hypothesis. However, this evidence was equivocal since
Eysenck's inventories were not used to assess extraversion and
neuroticism,

fassingham's reviewed studies are not strictly comﬁarable, since
eriminal samples were drawn from different types of institution and
samples within institutions varied. However, it can be seen that most
studies found significantly higher N-scores in criminals than in controls.
No study refuted this hypothesis significantly. The hypothesis concerning
higher E scores in criminals than controls was considerably more
equivocal, )

_Eysenck & Eysenck (1970) found that P scores were significantly
higher in a prison sample than in any of their three control samples.
However, hypotheses concerning N and E scores were not substantiated.
Student controls showed significantly ‘higher N scores than prlsongrs,
while industrial apprentices had higher E scores than prisoners.

Eysenck & Eysenck (1971) developed a criminal propensity scale (ij.
Item analysis from their previous (1970) study, showed that forty items
from PI were endorsed more often by prisoners than by any of the control
groups. These items tended tg be certain P and N scale items, together
with impulsivity items. N scéle items were thought to be of an
autonomic type, i.e. they refgrred to direct manifestations of sympathetic
arousal or to introspective interpretations of sympathetic apéus%l; such
as feelings of tenseness, worry or being nervous. These resui¥s élSO
suggested that it was the impulsivity aspect of extraversion which, was
agssociated with criminality, rather than the sociability factor.

Burgess (1972) considered that compafisons between sample means was
not a test of the hypothesis that criminals were both more extravert and
more neurotic., No differences between criminals and controls could be

observed if some controls were more extravert, while other controls were
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more neurotic. He compared several prison sampleé with London transport
employees as controls. There were no significant differences in mean E
or N scores. However, a quadrant analysis ;f prison and control samples,
showed that prisoners were significantly over-represented in the
neurotic extravert quadrant. He thus proposed (E X N)? as a measure of
 eriminal propensity, since this measured the diagonal from stable
introvert to neurotic extravert.

Burgess' results can be compared with Gray's (1970a) hypothesiaedv
anti-docial diagonal. Eysenck & Eysenck's (1971) analysis suggests that
impulsivity should be substituteixfor extraversion in prisoner-conirol
comparisons. Hence Eysenck's modified hypothesis can be tested by -
comparing quadrant composition according to N and impulsivity and by a
measure of ap?i*social behaviour assessed from a combination of
neuroticism and impulsivity.

6.1.2. Empirical evidence for Eysenck's conditioning theory of

criminality, Passingham (3972) reviewsd evidence for Eysenck's
conditioning theory of criminality. No significant differences for
eyéblink conditioning between prisoners and controls were reported by
Field & Brengelman (1961), Field (1960) and West (1963). Some tentative
support for the hypothesis was reported by Parke & Walters (1966). They
found that alcoholic prisoneré showed fewer conditioned avoidance
responses than a control group.

Most studies concerning conditioning in prisoners have compared
prisoner subgroups. Primary psychopathic prisoneré have shown less
avoidance learning than neurotic psychopaths (Lykken, 1957, Schmaul,
1970) and less electrodermal conditioning (Lykken, 1957, Hare, 1965;
Hare & Quinn, 1971). Evidence relating types of psychopathy to
conditionabilify is reviewed in Section 3 {P. 272 ).

It can be seen that evidence associating criminality with lack of

- 265 -



conditionability is equivocal. Subgroups such as.alcoholics cannot be
said to test the hypothesis adequately. Observed differences in
kconditionability, between types of psychopath, are not predicted from .
Eysenck's theory, The influence of anxiety or neuroticism tends to
increase conditioning in psychopaths rather than decreasing conditioning

as predicted.

6.1.3, Conclusion to Eysenck's criminality theory. Eysenck hypothesises

that criminality is mediated by cénditioning and that criminals will tend
to be neurotic extraverts, Bvidence indicates that criminals may be more
neurotic than controls but that ;§ersive conditionability is increased by
neuroticism, Hence conditionability differences cannot account for all
types of criminality.

Eysehck §uggests that psychopaths are less conditionable, less
aroused, more extravert and more neurotic than non-psychopaths. These

hypotheses are discussed under the following headings:-

6.2, Definitions of psychopathy.
6.3, Psychopathy and conditionability.
6.4. Psychopathy and arousal.

.

Similar hypotheses apply to psychopaths and criminals, 3;¥ é%idence
suggeéts that both groups share the behavioural characteristic of
impulsivity. This notion is discussed under the heading:-

6.5. Psychopathy, criminality and impulsivity.

Eysenck considers criminality as a normally distributed personality
trait. Prisoners and psychopaths are said to occupy one extreme of this
trait. This notion is discussed under the heading:-

6.6, Prison samples and criminality.

Socialisation and personality differences were said to be related to
criminality and psychopathy, provided environmental pressures were

constant. The possibility of inequality in environmental pressures is
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discussed under the following headings:-

6.7, Environmental factors in the etiology of psychopathy and,
criminality.
6.8, Class differences in criminality and conviction. :
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6.2, Definitions of psychopathy,

The legal definition of psychopathy from the 1959 Mental Act for |
Englapd and Wales ig:i=~ ,

"Psychopathy is a persistant disorder or disability of mind,

which results in abnormally or seriously irresponsible

conduct on the part of the patient, and requires or is

susceptible to medical treatment".

Psychiatric opinion determines the diagnoses for légal purpbses
within the meaning of the act,

Karpman (1948) argued that if the term psychopath was to have any
psychological meaning, anti-sociad behaviour had to be associated with
the individual's character structure. He suggested that evidence of
brain damage, organic defect, neurosis or psychosis should eliminate
individuals from the anethopathic or main psychopathic category.

Clinical descriptions of psychopathy usually list a number of

characteristic traits., One of the most widely used descriptions is that

of Cleckley (1955) who listed the following sixteen traits or criteria:~

a) Superficial charm and good "intelligence'.
b) Absence of delusions or other signs of irrational thinking.
c) Absence of "nervousness" or psychoneurotic manifestations.
d) Unreliability.
e) Untruthfulness and insincerity.
f) Lack of remorse of shame.
g) Inadequately motivated anti-social behaviour.
h) Poor judgement and failure to learn by experience. ;
i) ‘Pathologic egocentricity and incapacity for love.
j) General poverty in major affective reactions. |
k) Specific loss of insight.
1) Unresponsiveness in general interpersonal relations.

' m) FPantastic and uninviting behaviour with drink and sometimes
without.
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n) Suicide rarely carried out.

0) Sex life trivial, impersonal and poorly integrated.

P) Failure to follow any life plan:

Cleckley's case histories do not always fulfil all the criteris,
but criteria (b) and (¢) seem to be used most consistently with some or
all of the other criteria,

Others have nominated underlying persomality traits, from which
further characteristics can be derived. Craft (1966) nominated two main
traits for defining psychopathy:-

a) Lack of feeling, affe;tion or love for others.

b) Tendency to act on impulse and without farethought.

Other diagnostic traits were deéermined from these two main traits.
McCord & ﬁchrﬁ (1964) emphasised lovelessness and guiltlessness, while
Foulds (1965) suggested that egocentricity and lack of empathy were the
basic characteristics. .

6.2.7. Measurement of psychopathy, Psychopéthy has been assessed from

¢linical descriptions, case histories and questionnaire responses. Hare
(1970) considered that clinical descriptions defined primary psychopathy.
The secondary or neurotic psychopath was equally anti~social but was also
severely emotionally disturbed.‘ A third psychopathic category displaying
anti-social behaviour was the subcultural delinquent, whose behaviour
conformed to a deviant subculture within which his affective responses
were normal.

Case history data from delinquent children was analysed by Jenkiﬁs
(1966). Three clusters emerged analagous to Hare's three psychopathic
subtypes.
| Questionnaire measures of psychopathy in frequent use are the MMPI,
(Hathaway & Mckinley, 1951) Quay's Personal Opinion Survey (PoS)

(Peterson, Quay & Tiffany, 1961) and Lykken's Activity Preference
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Questionnaire (Lykken & Katzenmeyer, 1967) .

Black (1966) depicts three typical psychopathic MMPI profiles. The
first two profiles can be compared with Haré's primary and secondary’
psychopaths., Both types are high on Psychopathic deviance (Pd) and
Hypomania (Ma). Type I is normal on all other scales, while type II is
high on other scales, in particular the schizophrenia scale. Type IIT
has peaks on Pd and psychasthenia with a dip on hypomania, Black suggests
that £his type II is an inadequate psychopath.

Blackburn (1973) isolated four psychopathic types from a factor
analysis of MMPI items, Types I ;nd IT replicated Black's first two types,
while the other two types could be compared with Hare's subcultural type
and Black's inadequate type.

Quayk(19§4) isolated Hare's three types from behaviour ratings and
later from the POS (Peterson et al, 1961). The POS has been used to
define psychopathic groups in a number of conditioning studies (P.277 ).
However, some doubt has been cast on the vali&ity of POS scales. Becker
(1964) showed that the psychopathic (P) and neurotic (N) scales
correlated with each other (r = .43), while both scales were related in
the same direction, to other variables under investigation. Similarly,
Finn (1971) found high correlations between (P) and (N) scales and also
demonstrated that these scales would not have selected primary and second-
ary psychopaths defined by the Cleckley criteria. It can thus be seen
that the POS has not distinguished reliably between psychopaths, although
it may be a general measure of anti-social behaviour. 7

Lykken's APQ appears to be a measure of primary psychopathy, since it
discriminated between primary psychopaths defined by Cleckley's criteria,
and a group of psychopaths not fulfilling all the Cleckley criteria. This
latter group wére closer to normal controls in their mean APQ score,

Rose (1964) substantiates this notion. Within a psychiatric sample, high

i
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APQ scorers had an MMPI profile indicative of anxiety neurosis, while low
APQ scorers had the MMPL psychopathic profile.

It can be seen that four main types of'psychopatp have been definégd.
Amongathese four, interest has centered on distinctions between primary
and secondary pathopaths. Primary psychopathy has been defined from the
~Cleckley eriteria, from MMPI Pd and Ma scores with no other elevated
scales, and Lykken's APQ, Quay's POS has been thought to define primary

psychopathy but evidence suggests that these scales may be invalid.
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6.3, Psychopathy and conditioning,

6.3.1. Aversive classical conditioning, Empirical evidence for the

hypothesis that primary psychopaths are lesé susceplible to aversive-
classical conditioning is equivocal.

The hypothesis has been tested using eyeblink conditioning.
~ Gendreau & Suboski (1971) compared primary psychopaths, aggressive
psychopaths and non-psychopaths, classified from the MMPI, for oonditioﬁed
eyeblink acquisition. Three different procedures were used; one with
facilitory instructions, one with no instructions and one with inhibitory
instructions for blinking to the ;irpuff. Primary and aggressive
psychopaths gave fewer responses to both CS+ and CS~, than non~
psychopaths, This rgsult was most pronounced in the neutral procedure.
Percentagé re§ponding to CS+ showed no differences between groups. This
latter measure may not be & valid measure of conditioning, since it can
result in inflated scores when CS~ is low or zero (See P.131‘).

Warren & Grant (1955) compared high and low MMPI P4 students for
differential eyeblink acquisition. There were no group differences on the
first day, but on the second day, low Pd students showed superior
conditioning performance., There was also a tendency for high Pd students
to be more responsive to both CS+ and CS~, than low Pd students. This
difference was significant for CS- (p<.05). However, in this sample, Pd
scores correlated with MAS anxiety scores (r = .51). Increased eyeblink
responding has been associated with anxiety (Spence, 1964). Anxiety
arousal could be greater on the first day than the second day, so
obscuring conditioning differences due to Pd. Increased responéing to
both CS+ and CS- in high Pd subjects contradicts Gendreau & Suboski's
result of decreased responding in primary and aggressive psychopaths
compared with(non~psychopaﬁhs. This may indicate that high Pd scoring

students are not comparable to high Pd scoring prisoners, or that Pd

- 272 ~



acores in this student sample measure secondary ?sychopathy.

Autonomic conditioning in primary psychopaths and, controls has been
examined. Lykken (1957) found that primary psychopaths showed less
electrodermal conditioning than non-psychopaths (P.78). The mixed
group lay between these two extremes but differences did not reach
significance. Similarly, Hare (1965b) found that primary psychopaths
defined from the Cleckley criteria, gave fewer electrodermal CR+s than
non—psychbpathic prisoners, Hare & Quinn (1971) monitored several
response systems during differential autonomic conditioning. Resgults
from the eleétrodermal system replicated Hare (1965), in that primary
psychopaths gave little evidence of conditioning. However, there were no
differences between primary psychopaths and non-psychopaths in the
acquisit;on‘qf differential cardiac and digital vasomotor responses.
Neither group acquired differential cepbalic vasomotor responses.

Equivocal results for conditioning monitored by heart rate were also
obtained by Fenz, Young & Fenz (1973). Priﬁary psychopaths took longer
to acquire the bi-phasic conditioned heart rate response (deceleration
followed by acceleration) than neurotic psychopaths or controls. |
However, contrary to the hypothesis, primary psychopaths were more
resistant to extinction than controls. This latter result suggésts that
awareness rather than conditionabilify is being measured. Kling (1973)
found that primary psychopaths were less aware of C3-UCS coﬁtingencies
than controls, while Fisher (1972) showed that primary psychopaths
performed an avoidance task as well as controls, when under thrgatengd
shock, but removal of shock threat resulted in performance deterioration
for primary psychopaths only.

| Apparenﬁ contradictions between electrodermal and heart rate

.conditioning in primary psychopaths may be associated with OR conditioning

in primary psychopaths and DR conditioning in controls. Graham & Clifton
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(1966) consider that heart rate deceleration is an OR which can be
replaced by a DR of heart rate acceleration, when stimulus intensity is
sufficiently great, Within this replacement range, heart rate
deéele;ation should habituate rapidly with high stimulus intensities, If
the deceleration is not replaced by an acceleration, then it should
habituate more slowly at high stimulus intensities, Fenz et al's CR
criterion was:~

"....during any 9 second period, the peak heart rate is to be

preceded and followed by lower heart rate scores and in

addition the heart rate at second 9 has to be lower than the
heart rate at second 8",

A CS occurred at second 7. Inspectioﬁ of the record for heart rate in
beats per minute for the first 7+ seconds of acquisition, shows a
pronounced deceleration for all groups, the following acceleration for
neurdtic psychopaths and controls is higher than any of the preceding
heart rate peaks, indicating conditioned DR, However, acceleration for
primary psychopaths does not reach the maximum previously attained, |
indicating a conditioned OR rather than conditioned DR. A similar
pattern is also apparent during extinction, neurotic psychopaths show the
most unambiguous acceleration. Group differences in basal heart rafe
during extinction, also tend to indicate that an anxiety mediated response
has not been conditioned in primary psychopaths. In primary psychopaths,
basal heart rate declined during extinction but in the other two groups
bagsal heart rate increased. It is probable that conditioned anxiety or
?DRs increase basal level, whereas conditioned ORs should not effec% ba§al
level. Hare & Quinn note that cardiac deceleration increased markedly
over itrials suggesting that stimulus intensities were not sufficiently
great to replace the OR with a DR.
| It can be seen that eyeblink conditioning studies have not tested the

hypothesis adequately. In autonomic conditioning studies, lack of electro-

dermal conditioning appears to be associated with primary psychopathy.
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However, other autonomic response systems have shown equivocal results,
suggesting that primary psychopaths may be susceptible to OR conditioning
but not anxiety mediated or DR conditioning.

6.%.2. Avoidance conditioning, Lykken's (1955) experiment originally

supported the hypothesis that primary psychopaths were deficient in
avoidance learning. He compared primary psychopaths, mixed psychopaths
and controls for avoidance learning during a manifest task. The manifest
task was a complex mental maze. The subject was required to choose one of
four levers, the correct choice produced a green light to indicate that
the pext point could be traversed. If an incorrect 1e§er was pushed, an
error was noted and the subject chose another lever. The avoidance task
was superimposed upon the manifest task. Certain errors were punished by
electric shock which could be avoided by appropriate lever selection. All
groups learnea the manifest task equally well. Controls learned to avoid
shocks but primary psychopaths gave little evidence of any avoidance. The
mixed group lay between these two extremes.

Schacter & Latane/ (1964 ) replicated Lykken's experiment and
substantiated his results.

Persons & Bruning (1966) considered that their study refuted Lyvkken's
results. Psychopathic prisoners, non-psychopathic prisoners and controls
were compared for active avoidance learning. The task was to draw lines
within specified dimensions while blindfold. Subjects were infofmed of
their errors and given contingent electric shocks. Psychopaths acquired
the response most rapidly, non-psychopathic prisoners least %apidly and
college students fell between these two extremes. |

Recohciliation between these results can be achieved by considering
awareness differences. The importance of information concerning CS-Ucs
contingencies on subsequent avoidance learning was illustrated by Fisher

(1972). Psychopathic and non-psychopathic prisoners were compared for
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four different avoidance learning procedures. ‘Subjects watched a model

operate a Lykken task and flinch when shocked., The four procedures were:-

a) Subject received high shock when model received shock.

%) Subject received low shock when model received shock.

c) Subject was not shocked, but was told he would receive shock
later.

a) Subject was not given any shock, but was told to learn all he

could about the task while watching the model, since he would be

questioned on it later,

Following this procedure, sﬁbjects were tested for performance on the
Lykken task. A1l subjects performed best after procedures (v) and (4).
There were no acquisition differences between groups but when shock was
discontinued, performance of primary psychopaths deteriorated, while
controls continued to improve. Performance of primary psychopaths was thus
contingent upon threatened punishment.

Lykken's results and thgir replications can be explained in terms of -
awareness differenceé betwéen primary psychopaths and non-psychopaths.
Primary psychopaths, being less aware of the contingencies, display less
conditioning. Fisher's study indicates that all his subjects weye aware
of CS-UCS contingencies before performing the Lykken task, hence no
differences between groups were observed. In Persons & Bruning's study,
all subjects were aware of CS-UCS contingencies, hence no differences would
be expected. However, the superiority of primary psychopaths could be due
fo anxiety arousal in control groups causing performance decrement.

Schmauk's (1971) results suggest that observed avoidance learning or
awareness differences, between primary psychopaths and controls,‘depend
upon type of punishment. Primary psychopaths displayed less avoidance

learning than controls when punishment was physical (shock) or social

(experimenter saying “wrong"). However, under tangible punishment (1oss
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of money), primary psychopaths increased avoidance learning to equal that
of the controls. Schmauk concluded that primary psychopaths were not |
deficient in avoidance learning when punishﬁent was appropriate to their
valueﬁsystem. However, monetary loss, in this experimental context, need
not be regarded as punishment. The experimenter gave the subjects some
money, then during the experiment removed money in association with
certain stimuli, the final outcome was a greater or lesser reward. This
situation could thus be perceived as maximising final reward, rather than
a geries of non-rewards, and hence related to appetitive conditioning
rather than aversive condiﬁioningﬁ

It can be seen that differences between primary psychopaths and
controls in acquisition of avoidance learning, could be due to awareness
differences. These may, in turn, depend upon susceptibility to punishment.
When punishmeﬁt was physical or social, primary psychopaths were deficient
in avoidance learning. When avoidance learning had been achieved and |
punishment discontinued, primary psychopaths extinguished quickly.

6.3.3. Appetitive operant conditioning, There is no unequivocal
evidence forbdifferences between primery psychopaths and controls for
appetitive operant conditioning.

A number of studies have defined psychopathic and neurotic groups
from Quay's Personal Opinion Survey (P0S). However, the validity of this
scale has been questioned (Becker, 1964; Fimn, 1971).

Johns & Quay (1962) compared psychopathic and neurotic groups defined
from the POS, for operant responses to pronouns "I" and "We" using ’
Taffel's Technique. Controls with no conditioning were used forA
comparison. Neurotic groups differed significantly between experimental
and control procedures, while psychopathic groups showed no differences in
operant level,

Johns & Quay's study was replicated by Quay & Hunt (1965). High P,
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low N and low P, high N groups, defined from the POS, were compared for
operant conditioning differences. There were no differences between
groups. However, conditioning was negétively associsted with MPI Emscﬁres‘
and nbt associated with MPI N-scores.

Persons & Persons (1965) criticised the conditioning methodology used
in both the above studies. They noted that both experimental and control
psychopathic groups in Johns & Quay's study, had a higher operant level
than either of the neurotic groups. They concluded that the failure to
observe differences between psychopathic groups, was due to a ceiling
effect, in that psychopaths had & natural tendency to use WIM and "We'
more often than other pronouns.

Gutierrez & Eisenman (1971) compared neurotic and psychopathic
delinquents for threé procedures using Taffel's technique, with
réinforcementtto the pronoun "They". The three procedures were:-

a) Positive reinforcement with experimenter saying "Good".

b) A non~verbal, meaningfulkbuzzer. i.e, buzger with experimenter

saying "Good".

¢) Non-verbal reinforcement by the buzzer with no meaning attached.

Neurotics conditioned more under treatment (a) than under treatment
(b) but neither treatment showed significantly more conditioning than
psychopaths. Under treatment (¢), N-scores correlated positively with
conditioning and P-gscores correlated negatively with conditioning (p < .,01).

A1l the above studies are of doubtful validity, since Quay's POS may be
defining primary psychopathy inaccurately. ’ |

Bernard & Eisenman (1967) compared female prisoners with stﬁdent
nurses, for operant conditioning using Taffel®s technique with reinforce-
ment to the pronoun "I", Prisoners conditioned better than nurses using
either money or social praise as reinforcement. However, this study could

¢

be contaminated by the ceiling effect observed by Persons & Persons (1965).
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Steele (1970) compared psychopathic and normal prisoners, defined
=

from Gilberstadt & Duker's criteria, on an operant task. There were no
differences between groups. These criteria may not take anxiety in .
accoﬁnt, hence results may not be applicable to primary psychopathy.

kling'a (1973) study suggests that primary psychopaths are deficient
in both appetitive and aversive operant conditioning. However, ?hese
results can be explained iﬁ terms of slower awareness of reinforcement
contingencies in primary psychopaths., Xling compared primary and neurotic
psychopaths using Taffel's technique with appetitive and aversive
reinforcement. Primary and neurcdtic psychopaths were defined by MMPI Pd
and Ma scales and the State Trait Anxiety Inventory (STAI).  Four types
of reinforcement were usedi=

‘ a) *Material reward. Subject given five cents.

b) Matérial punishment, Subject had five cents removed from

a starting pile of forty cents.

¢) Verbal reward. Experimenter said "Good".

d) Verbal punishmenﬁ. Bxperimenter sald "Not so good”.

Material reinforcement increased reinforcement contingency awareness
for both appetitive and aversive procedures. However, primary psychopaths
were less aware (48%k) than neurotic psychopaths (75%). Aware gubjects
increased their performance, While unaware subjects remained unchanged.
Aware neurotic psychopaths increased their performance more than aware
primary psychopaths under all procedures. However, conditioning
performance may still depend upon differential awareness between grou@s,
rather than poor conditionability in primary psychopaths. Kling does not
mention the method for awareness assessment, but it is usuval to assess
awareness at the end of an experimental session., This gives no indication
of the time at which awareness occurs. It is possible that primary

psychopaths become aware later in the session than neurotic psychopéths, in
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which case, they receive fewer conditioning trials than neurotic psycho-
paths. Hence primary psychopaths have a final inferior conditioning

performance.

it can be seen that there is no satisfactory evidence for appetitive
conditioning differences between primary psychopaths and conirols.
Taffel's technique, reinforcing "I" and "We", may be contaminated by
ceiling effects. The validity of the POS has been questioned. Finally,
onset of reinforcement contingency awareness may be slower in primary
psychopaths and hence account for observed differences. The hypothesis

cannot be said to have been adequately tested.
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6.4. Psychopathvy and arousal,

Most theories concerning psychopathy and arousal, consider the
psychopaths to be relatively under-aroused (Quay, 1965; Hare, 19705 .
Eyseﬂck, 1967; Gray, 1970, 1971 a & b). However, Schacter & Latane/
(1964) suggest that psychopaths may be over-aroused and hence fail to
differentiate between emotional states. Some reconciliation between these
theories can be achieved by considering responsiveness to aversive stimuli
rather than arousal. DMNcCord & McCord (1964) regarded the psychopath's
inability to control impulses as an indication of physiclogical over-
responsiveness, which does not nécessarily imply that the psychopath isg
normally over-aroused. Normal under-arousal may be associated with lack
of anticipation of emotional situations. When an emotional situation
occurs, there is no time to check impulses and consequent over-reaction
(Sutker, 1970).

Quay (1965) considered that psychopaths were pathologically under-
aroused. Impulsivity, a need for excitement and the inability to tolerate
boredom were said to be related to the psychopath's drive to maintain an
optimal arousal level. Hare (1970) argued that psychopaths normally
reduced sensory input, resulting in cortical under-arousal and sensory
deprivation. The psychopath's propensity for "exciting" or frightening
activities was regarded as an effort to achieve optimal arousal level.

Eysenck (1967) associated under-arousal with extraversion. |
Psychopaths were said to be extreme extraverts, hence they were extremely
under-aroused., '

The influence of neuroticism on arousal is controversial. It will be
recailed (P.262 ) that Eysenck's psychopaths were neurotic extraverts but
neuroticism has been thought to increase arousal (Spence, 1956; Gray,

1970a). Eysenék considered that neuroticism influenced arousal in so far

as it contributed to drive state. Drive state was equated with overall
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activation to which emotional upset could contribute. Emotional upset
was associated with high N-scores, fesulting in a higher drive in high
N-scorers than in low N-scorers., Bysenck feported Furneaux's'(1961), l
resui%s of neuroticism/extraversion interactions on body sway
suggestibility. Stable introverts and neurotic extraverts had low
suggestibility, while stable extraverts and neufotic introverts had high
suggestibility. Eysenck suggested that identical stimuli produced
differential motivation in extraverts and introverts. The extravert's
high drive was directed towards people, which involved him in inter-
personal interactions with the e¥perimenter, making him less suggestible.
This suggests that task performance may be inferior in Eysenck's
psychopaths (high E, high N) but arousal could be high and directed
towards the experimenter. Arousal could thus be affected by présence or
absence of thé experimenter or other people in the experimental‘situation,
Célquhoun & Corcoran (1964) demonstrated the affects of other people on
performance of extraverts and introverts. Extraverts performéd better
than introverts in a group situation, while introverts performed better
than extraverts when isolated. Most empirical evidence concerns isoléﬁed
experimental situations, which should not activate a neurotic extravert’'s
drive towards interpersonal interaction. Hence reported arousal should be
lower in extraverts, rega?dlegs of neuroticism. In introverts,
neuroticism may increase arousal by increasing task oriented drive.

T+ can be seen that Eysenck's theory leads to the prediction that
primary and secondary psychopaths and criminals will be less aroused in an
isolated experimental situation than controls.

Gray (1970, 1971 a & b) argued that neuroticism increased both
appetitive and aversive arousability and this arousability was related to
conditionability in the tyo systems. He considered that anti-social

behaviour was associated with high neuroticism and exiraversion because
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extraverts were more susceptible to reward than introverts and neuroticism
inereased this susceptibility. Considering the aversive system only,‘
aversive arousal was thought to parallel avérsive conditionability
diffé%ences. i.e. decreasing ordeg of arousal would be neurotic

introvert, stable introvert or neurétic extravert, stable extravert.
Assuming that psychopaths are extravert, primary psychopaths would be less
aroused than secondary psychopaths, while both types of psychopath

would be less aroused than neurotic introverts.

In contrast to under-arousal theories of psychopathy, Schacter &
Latane/ (1971) considered some péychopaths to be over-aroused, They
suggested that chronic physiological ovepr~reactivity was equivalenf to no
reactivity. If reactions to all classes of stimuli (neutral and
emotional) were similar, then physiological changes which normals
agsociated with emotion, would not be differentiated from changes
associated with neutral stimuli. Adrenaline was said to increase
avoidance learning in psychopaths by intensifying emotional reaéticns to
aversive stimuli. I% was thought that a marked increase in activation
wbuld be perceived as sn emotional state, while lesser increases would
pass unnoticed.

6.4.1. Paychopathy and autonomic arousal indices, The following

empirical evidence indicates some support for under-arousal in primarj
psychopaths, when electrodermal indices are considered. However, heart
rate measures have suggested that primary psychopaths may be over-aroused.
6.4.1.1. Electrodermal indices of arousal:- Four main indices of ’
electrodermal arousal have been used to compare primary psychopaths and
controls, These are:

a) Spontaneous electrodermal activity.

b) Stimulus specific responses,

c) Basal level skin conductance or resistance,
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d) Habituation of electrodermal ORs,

Crider & Lunn (1971) review a ﬁumber of studies reporting stitivg
correlations between spontaneous fluctuatio%s and OR habituation. They,
thus ;onsider that both measures are alternative indices of "electrodermal
lability". In contrast, neo-Pavlovian theory equates OR habituation with
CR extinction. Both measures being used as indices of dynamism in
inhibition (P. 59 ). Comparisons between primary psychopaths and
controls for OR habituation could thus be equated with conditionability
differences,

a) Spontaneous electrodermal activity has generally been found to
be lower in primary psychopaths and controls, Significant differences
between primary psychopaths and non-psychopathic offenders have been
reported by Lippert & Senter (1963), Schalling, Linberg, Levander &
bPahlin (1973) ;and Hare & Quinn (1971). Fox & Lippert (1963) found that
aﬂti»sooial psychopaths had less spontanecus activity than inadequate
psychopaths. Hare (1968) reported a non-significant trend for primary
psychopaths to have less spontaneocus activity than non-psychopathic
offenders. Cauthen (1972) found no differences between high and low MﬁPI
Pd and Ma scoring students, However, student’sccres need not be general-
isable to prison pobulations and anxiety was not taken into account,

Schacter (1971) cites two early studies of spontaneous electrodermal
activity in delinquent subgroups as support for his over-arousal theory of
psychopathy. However, it can be argued that he identifies the wrong
group as psychopathic. Landis (1932) studied electrodermal activity im
delinquents undergoing a stressful situation. Subjects having marked
emo%iopal reactions (i.e. frightened, angry, tearful) gave fewer
gpontaneous electrodermal responses than non-emotional subjects.
Similarly, Jones (1950) fognd that subjects rated highly for emotionsl

expressiveness, had significantly less electrodermal activity than
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gubjects rated as low for emotional expressiveness. Schacter equates
psychopathy with non-emotional subjects. However, Jones' low reactive

gubjects were described ag:-

q"easily excited, irritable, impulsive and to behave in ways
that seem somewhat irresponsible o adults",

(Schacter, 1971, P.172). This description appears 1o resemble clinical
descriptions of psychopathy (P.268-269). High reactives were described
agi-

"ecalm, deliberate, good-natured and saild to haye greater
constancy of mood"

(Schacter, 1971, P.173). Schacter considers the description of high
reactives indicates emotional flatness, said to characterise some
psychopaths. Cleckley's (1955) descriptions indicate that paychopaths
react expressively but the "feeling" component is lacking. BElectrodermal
activity could be compared with the feeling component.

b)  Stimulus specific responses have tended to be smaller in
primary psychopaths than in controls., Borkovec (1970) found that
psychopathic delinquents were initially less respounsive than non-
psychopathic delinquents. Gendreau & Suboski (1971) noted reduced
responding to CS+ and CS-~ in primary psychopaths classified from the
MMPI. Generalising from students with high MMPI Pd scores to psychopaths,
Warren & Grant (1955) reported that high Pd students gave more responses
to C5~ than low Pd students. However, this generalisation may be invalid
and the result could be contaminated by anxiety, since they also noted
that Pd correlated with MAS anxiety (r = .51). '

¢) Basal level skin conductance or its reciprocal, skin reéistance,
have not demonstrated consistent differences between primary psychopaths
and controls,

Lippert & Senter (1966); Parker, Syndulke , Maltzman, Jes & Ziskind

(1973) report no differences in basal level conductance between primary
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: psychopaths and other offenders. Similarly, Fox & Lippert (1963).f0uﬁd

| no differences in basal level between anti-social and inadequaﬁe
psychopaths. Cauthen (1972) reported no differences between students"
scoriﬁg high and low on MMPI P4 and lMa scales. However, this laﬁ%er stﬁ&y
need not be generalisable to prison populations and  may be contaminated by
anxiety.

Other studies have obtained contradictory results. Lykken (1955)
reports significantly lower basal skin resistance (i.e. higher arousal)
in primary psychopaths than controls. He ascribes this effect to
seasonal differences in testing. * Normals were tested auring5gid#sﬁmmer '
heat and controls during the winter. Steele (197@) replicated thesev
results, in so far as psychopaths, defined from Gilberstadt & Duker's
eriteria,* had higher basal level skin conductance than controls. Hoﬁever,
these criterié of psychopathy may not take anxiety into account. In
contrast to these stu&ies, Sehalling et al (1973) and Hare & Quinn (1971)
report lower basal level skin conductance in primary psychopaths than in
controls.

Tt will be recalled (P.68 ) that basal level skin conductance
measures were thought to be contaminated by factors unassociated with
arousal. These factors may have influenced the above results,

d) Habituation of electrodermal ORs has been found to be faster in
psychopaths than controls, 9vén when anxiety differences have been taken
into account. Borkovec (1970) foupd that psychopaths habituated to
moderate intensity tones, faster than controls., However, psychopaths
gtarted at a lower level of reactivity, hence leaving less time for
adaptation comparable to that of controls. Cauthen (1972) found that
students' MMPI Pd scores correlated positively with speed of habituation
bf electrodermal responses to light flashes. However, this result may

not necessarily be generalisable to prison samples.
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:t can be seen that there is some evidence indicating under—arousal
in primary psychopaths compared with controls, when spontaneous
fluctuations, stimulus spegific reactivity and OR habituvation in the-
elect?odermal system have been monitéred. Basal level skin conductance or
resistance has not shown consistent resulis.
6.4.1.2. Heart rate indices of arousal:-~ Comparisons between primary
psychopaths and controls for heart rate differences at rest are
inconclusive. Schacter & Latane/ (1964); Hare (1968); Valins (1967);
report non~significant trends for primary psychopaths to have higher heart
rétes than controls. Fenz et al 11973) found no differences in resting
heart rate, between primary psychopaths and controls.

Schacter & Latane/ demonstrated that adrenaline injections increased
heart raté significantly in primary psychopaths and also improved
avoidance 1eé£ning. In controls, there was a slight increase in hesart
rate, followed by a return to slightly raised normal levels. These
results were replicated by Dinitz, Goldman, Allen & Lindner (1973).

Valins (1963) reported similar heart rate increases in primary psychopaths
during stressful situations.

Valins (1967) showed that priwvary psychopaths (students defined from
Lykken's APQ and an irritability and nervousness scale) increased heart
rate by 2.8 beats per minute dgring electric shock anticipation. There
were no significant differences at shock reception. When stinmulus
intensity was varied, primary psychopaths showed heart rate acceleration
at lower stimulus intensities than non-psychopaths. Warnings for stréﬁger
stimuli, produced heart rate deceleration for honnpsychopaths but heart
rate acceleration for psychopaths. Valins interpreted these result; in
terms of Lacey et al's (196%) theory, which associated heart rate
acceleration with cortical inhibition and withdrawal from the environment,

while heart rate deceleration was associated with increased sensitivity to
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the environment. However, Hahn (1973) reviewed evidence for Lacey et al's
theory and concluded that support was uﬁsatisfactorj.

Chase, Graham & Graham (1968) found tﬁét heart rate accelergtive or
deceiérative responses to warning stimuli were determined by expected
energy required for the response to a stimulus. Heart rate responses were
divided into three phases. Initially, there was heart rate deceleration.
When the required response to & stimulus was a button push, a further
heart rate deceleration occurred, but when the required response was
exercise, there was heart rate acceleration. Immediately preceding the
"go" signal there was heart rate "deceleration. Similar resulfs were
reported by Malcuit (1973). When electric shock could be avoided by an
active response, warnings produced heart rate acceleration.,  In a passive
procedure’ and after error information there was heart rate deceleration.

Valinsg fésults can be explained by considering OR habituation in
primary psychopaths and their preference for energy expenditure.
Electrodermal evidence suggests that ORs habituate faster in primary
psychopaths, The decelerative components of tri- or bi- phasic heart rate
responses would thus be expected fto habituate in priwary psychopaths,
leaving heart rate acceleration., Primary psychopaths have been said to act
without thinking (Cleckley, 1955; McCord & McCord, 1964; Craft, 1966,
Hence a warning of aversive stimulation given to primary psychopaths, may
activate a preference for energy expenditure, startle or active avoidance
rather than passive acceptance., Thus heart rate acceleration rather
than deceleration will be observed in primary psychopaths,

It can be seen that heart rate responses are difficult fo interpret
in terms of aversive emotionai arousal. Heart rate changes may assess
afousal but the scale is non~linear. An OR increases arousal but heart
rate decreases, while expectations of energy output and DRs ?%gsg_heart

]

rate acceleration. Adrenaline injections and stress situations suggest
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that arousal increases in primary psychopaths, together with improved
performance, On the whole, evidence suggests that primary psychopaths-
are originally under-aroused and experimenfal manipulation can increase
arouéal to normal levels.

6.4.2. Blectrodermal indices of arousal incresse during anticipation of

aversive stimulation, There is evidence to suggest that primary

psychopaths show less increase in elecirodermal arousal than non-
psychopaths, during anticipation of aversive stimulation. Hare (1970)
found that controls showed a greater increase in skin conductance, sooner
than psychopaths, while anticipating electric shock. Steele (197?)
replicated this experiment but found no differences between psychopaths
and non~-psychopaths defined from Gilberstadt & Dukers' criteria., The
definitidn in the latter experiment may mean that anxiety was not taken
into account.

Lippert & Senter (1966) compared twenty-one primary psychopathic
delinguents with twenty-one non-psychopathic delinguents for response to
shock threat. There were no differences in basal level conductance buw
twelve of the non-psychopaths displayed conductance increase under shock
threat. None of the psychopaths displayed this increase,

Schalling & Levander (1967) reported that primsry psychopaths showed
less electrodermal activity during stress anticipation than non-
psychopaths, Similarly, Schmauk (1970) found that controls showed greater
autonomic anticipation than primary psychopaths, when punishment was
physical or social. A1l groups had greater autonomic anticipation under
the shock procedure than under social or tangible punishment procedures.
Under tangible punishment (money loss) primary psychopaths increased their
autonomic anticipation but this did not differ from autonomic
anticipation of controls. However, it was previously considered (p.277)

that money loss could be perceived as appetitive conditioning rather than
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aversive conditioning.

It can be seen that primary psychopaths show less arousal increase
under aversive stimulus anticipation than cbntrols, provided the stimulus
is ph&sical or social rather than loss of money. |

6.4.3, Pain tolerance and pain threshold, Eysenck (?967) sgsociated Jow

arousal with high sensory thresholds and greater pain tolerance.
Similarly, Gray (1970, 1971 a & b) related low arousal to insensitivity
to punishment.. Hypotheses concerning aroussl should thus be transferable
to pain tolerance and pain threshold.

Evidence suggests that primary psychopaths are capable of tolerating
wore pain than controls when motivation is sufficient.

BEare (1965 a & b) and Hare & Quinn (1970) found no differences
between primary psychopaths and controls for electric shock tolerance._
Similarly, Fiﬁn (1971) found no differences between these groups for pain

tolerance in the cold pressor test. Schacter & La%ane/ (1964) reported no
differences between primary psychopaths and controls, for painfulness
ratings of a standard electric shock. However, there is some support for
the hypothesis that primary psychopaths have higher pain threshold - and
greater shock tolerance than cohﬁrals, when the relevant persoconality
groups are compared. Schalling & Levander (1964) showed that high
anxiety prone delinquents had lower pain thresholds than low anxietly
delinquents., Schalling (1971) also investigated two types of pain
threshold and pain tolerance in relation to personality variables in
students. High pain thresholds and tolerance for continuously increasing
electrical stimulation was related to extraversion. High pain thresholds
and tolerance levels for discontinuous electric shocks was related to
extraversion and neuroticism,

A further study compared primary psychopaths for paln tolerance, with

the addition of incentives for accepting pain (Hare & Thorvaldson, 1971).
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In this case, primary psychopaths tolerated significantly more pain than
non~psychopaths.

It can be seen that personality groups associated with prim;ry
psycﬁopathy have greater pain tolerance and higher pain thresholds than
other.groups, while primary psychopaths will fclerata more pain than non-
psychopaths when motivation is sufficient.

6.4.4. Conclusion to relationships betveen pgychopathy and arousal, Most

of the empirical evidence supports under-arousal theories of psychopathy.
Blectrodermal measures of arousal under normal and resting conditions,
indicate that primary psychopaths are less aroused than controls. The
evidence is most substantial when spontaneous fluctuations have been used
to measure arousal, Stimulus specific reactivity and OR habituation also
indicate "low arousal in primary psychopaths., Resting levels of skin
conductance héve not shown any consistent differences between the groups.
During stress anticipation, electrodermal activity and basal levels have
shown greater increases in controls than in primary psychopaths.

Heart rate data has revealed no significant group differences at
normal or resting levels of arousal. In contrast to electrodermal data,
heart rate in primary psychopaths has tended to increase during stiress
anticipation, while heart rate of controls had decreased. These results
were thought to reflect faster OR (heart rate deceleration) habituation
and a propensity for energy expenditure in primary psychopaths, rather
than increased emotional or anxieby arousal.

The primary psychopath 's heart rate increase alter adrenaline
injections and stress could indicate an increase in emotional or anxiety
arousal, since avoidance performance improved. This suggests that primary
psychopaths are normally deficient in anxiety arousal.

Higher péin thresholds and greater pain tolerance seem to be

associated with primary psychopathy, provided motivation is sufficient.
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Hence under-arousal in primary psychopaths is suggested.

It can be seen that the evidence tends to support Gray's personality
theory, in that neurcticism or anxiety is an important variable ;n A
detefmining extravert arousal differences, Only primary psychopaths
(high E, low N) show under-arousal. Eysenck's psychopaths and criminals

(high E, high N) do not differ from controlis.
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6.5. Psvchopathy, Criminality and impulsivity.

Eysenck's (1970) theory of criminality suggests that psychopaths are
one extreme of abdimension from criminal to socialised behaviour. mr—- ‘
psychbpathic eriminals could be said to lie between psychopaths and normals.
This notion is contended by Craft (1966) who considers criminals and
psychopaths as separate but overlapping groups. However, an increase in
disorderly behaviour, on the part of the psychopath, increases likelihood
of conviction. Similarly, Black (1966) distinguishes psychopaths from the
repeatedly convicted, the two groups are said to form overlapping
distributions. Thus criminals and psychopaths share faotcrs’éﬁcﬁ as
disorderly behaviour, which contribute to their likelihood of
incarceration, bul there is no reason to predict quantitaﬁive'différences
between these groups in personality traits, criminality or other related
factors.

Eysenck & Eysenck {(1971) consider that empirical evidence indicating
no differences between prisoners and normals in extraversion scores, could
be due to low sociability scores in prisoners. They argue that many
sociability items are not relevant to prison life, hence E~scores are
deflated, They found that impulsivity items but not sociability items, did
differentiate between prisoners and controls. It can be argued that
impulsivity items are primarily concerned with under-socialised behaviour,
while socilability items are rélated to use of learmed social skills. The
previous experiment II, tested the hypothesis that impulsivity #as
related to aversive conditionability and some support for this hypothesis
was found. Hence Eysenck's criminality theory should have impulsivity
gubatituted for extraversion.

Definitions of psychopathy indicate that impulsivity is one of the
more important diagnostic traits (Hare, 1970). Psychopaths should thus

have higher scores on impulsivity tests than controls.
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These hypotheses, that psychopaths and criminals should be more
impulsive than normals, need not be reversable. i.e. impulsive
individuals need not be psychopathic or criminal, It is likely that:
othe% variables interact with impulsivity to result in psychopathic or
criminal behaviour. Hence, cobserved differences on impulsivity tests need
not reflect impulsivity differences alone. Some tests may contain a
greatver proportion of the impulsivity variable than others,

Most impulsivity tests have been validated by comparing psychopaths
or criminals with controls.

Validity tests of our impul§iviﬁy scale, derived from EPL items,
indicated that EPi impulsivity was associated with psychomotor
impulsivity, since high impulsi&ity scorers took less time and made more
errors on the GSM, than low impulsivity scorers. EPI impulsivity slso
correlated with APQ scores and MMPLI Ma scores.

The GSM was originally wvalidated by comparing delinguents and
controls (Gibson, 1965) and from "naughtiness" ratings in normal school

i

children. Lykken's APQ was validated by comparing primary psychopaths
and non-psychopathic prisoners (Lyxken & Katzenmeyer, 1967). Within a
psychiatric sample, high APQ scorers had an MMPI profile indicative of
anxiety neurosis, while low APQ scorers had the MMPI psychopathic profile
(Rose? 1964), In college students, AXQ scores correlated negatively Qith
a self-report measure of minc? legal offences (Hauser, 1959).
It can be seen that bothﬁtha GSM and APQ differentiated between

criminal or psychopathic groups and controls. In normal samples, both

v

tests correlated with mild forms of deviancee :
Psychopaths have been defined from peak scores on MMPI Pd and Ma
scales (Black, 1966; Blackburn, 1973). Similarly, Hare (1969) compared

mean MMPI profiles for thirty psychopathic and thirty non-psychopathic

criminals, and found that MMPI Ma and Pd scores differentiated the groups
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best., Our test of EPI impulsivity validity, using MMPI Ma and Pd scales,
showed that EPI impulsivity was significantly associated with Ma but not

g

Pd scores. Pd correlated significantly with neuroticism, indicat;ng
con%amination from this factor in normal samples. This suggests that the
relationship between impulsivity and Pd is confined to prison or special
hospital samples. PFurther support for contamination of clinically
derived impulsivity scales, from maladjustment factors, can be drawn from
use of Blackburn's impulsivity scale. This scale was derived from an
snalysis of MMPL items in a special hospital (Broadmoor) sample. Within
that sample, Blackburn's impulsivity scale correlated with EPI
Cimpulsivity, while in our student sample the correlation between o;r EPT
impulsivity scale and Blackburn's impulsivity scale was not significant.

It can bve seen that differences between psychopaths and controls are
apparent on bo%h Ma and P4 scales of the MMPI but only Ma could be
regarded as an alternative measure of impulsivity. Pd is contaminated by
other factors. Other impulsivity tests, GSH and APQ, have discriminated
criminals and paychopaths frem'ncrmais and have been associated with our
EPI impulsivity scale. Hence our EPL impulsivity scale should

discriminate psychopaths and criminals from controls. Bei
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6.6, Prison samples and criminality,

In order to assess characteristics of criminals, a criminal sample
must be compared with & non-criminal sample. The following diScassiin.
suggeéts that there is comparatively little overlap in degree of
criminality, when prisomers convicted for seriocus offences are compared
with the unconvicted,

6.6.1. Degree of criminslity as a personality trait, Degree of

criminality regarded as a normally distributed personality trait is a
nypothetical construct. It may be useful.to consider types represented
by extremes of this distribution.” It can then be argued that certain
specified groups will have a mean degree of oriminality nearer one
extreme than the other.

There have been variocus attempts To¢ assess both degree of
criminality aﬁd its converse, degree of honesty. Assessments of
criminality within eriminal samples tend to confound seriousness and
frequency of crime (Green, 1961). i.e. Within extremes for either
frequency or seriousness, a persistant shop lifter and first offender
for burglary can be equated in a middle range of criminality.

Hood & Sparks (1970) suggest that offenders should be classified by
reference to their criminal career, rather than single offences. They
review literature pertaining to type of criminal career énd conclude that
homogenous criminal careers are comparatively rare. Studies based on
arrest records tend to exaggerate homogeneity through police practice of
arresting on the basis of previous convictions (Roebuck, 1965). Where
more stringent offence criteria are used, there is 1ittle evidence of
stable offence style (Robin, 1963). Hood & Sparks reviewed studies of
sexual offenders (Radzinowicsz, 1957), violent criminals (McClintock, 1961),
robbers (McClintock & Givson, 1961) and offenders convicited for fraud

(Hadden, 1967). The highest percentages for specialists were robbers and
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defrauders (16%)3 while 12% of the defrauders had begun their criminal
careers with other offences and specialised in ffaud ag they matured,

Studies attempting to measure degree of honesty have experienced .
similar difficulties in quantification. Hartshorne & May's (1930)
"Character Education Enquiry" was originally considered unsatisfactory,
since correlations between "honesty" tests were low. However, Eysenck
(1970) regarded honesty as a quality predictable from one situation to
another, while dishonesty tended to be; "unintegrated, unstable and
unpredictable", .

. Eysenck (1970, P.30).

BEysenck also suggested that Hartshorne & May's low correlations
céuld be attributed to the subject's youth, since similar tests with
adults showed greater consistency.

Dishonesfy, characterised by unpredictability in different situations,
can be compared with uneven moral development. Brown (1965) divides
moral development into moral knowledge, moral feeling and moral conduct.

3 - g & & + ] - £
Moral knowledge, he associates with cognitive learning and moral feelin

g

with classical conditioning. These two factors, together with imitation,
identification and operant conditioning, determine moral conduct. He
considers that maturity is manifested by integration of these factors.

Crime can be compared with lack of moral development or une&&n moral
development., Where all components of moral development are laclding,
heterogenious‘criminal careers could be expected. Where moral feeling is
lacking, either through inherent insusceptibility to aversive classical
conditioning or through laqk of conditioning experience, integration of
cognitive learning and operant conditioning could determine homogenous
criminal careers and increased specialisation with maturity.

It can be ‘seen that degree of criminality camnot be regarded as one

simple normally distributed personality trait. However, consideration of
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B N 3
groups postulated as extreme types on this hypothetical trait, should
allow discrimination on one or more contributing factors.

6.6.2. Crime in prison and non-prison sampies, There is relatively .

littie difficulty in defining a group with a high degree of criminality.
However, the opposite pole, a group of honest people may be harder to
define.

Green's (1961) study of sentencing procedure in Philadelphia showed
that a prison sentence was mosi hiéhly associated with offence seriousness
and number of previous convictions. Considering grave offences only, 70%
were given prison sentences over 'twelve months, while only 11% were not
imprisoned at all., Hood & Sparks reviewed English studies, which tend to

concentrate on less serious offences but the data obtained is comparable

to Green®s results. It can thus be assumed that long prison sentences are

@

given for the‘most serious crimes. The reverse hypothesis, that seriou
crimes receive prison sentences cannot be substantiated (Hood & Sparks,
1970, P.144 and 153).

The likelihood of imprisonment for crimes known To the police can‘be
fairly accurately estimated. However, there has been considerable‘
controversy concerning the number of oriﬁés unknown to the police.
Attempts to estimate this "dark number" have been derived from two
sources:— victimisation and self-report studies. Victimisation studies
assess the volume and nature of all criminal acts commitited within some
specified locality and time period. Self-report studies estimate the
number of people who commit criminal acts and the frequency with which
they do so. Both types of study indicate that a large number of crimes
are not reported to the police (Hood & Sparks, 1970) o

Walker (?971) reports a victimisation study carried out on ten
fhousand households in the USA. Police were notified in approximately

60% of the serious cases. He also notes that 40% of robberies committed
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in England and Wales from 1950 o 3968 were cleared up. Burglary and
robbery combined had an acquittal fate of 40%. 51.4% of persons found
guilty in higher courts were sentenced to imprisonment. Higher courts
ﬁendNtO deal with the more serious offences, hence likelihood of
imprisonment for a serious offence can be estimated at 50%. Table I
summarises these percentages to obtain an esﬁimaﬁé of the likelihood of

imprisonment for commission of a sericus offence.

TABIE 6,1,

Serious crime shrinksce frop commission to prison

B,

Stage, % continuing at each giore, o of total crine,
Police notification. 607 60
Police arrest. e/ 24%
Found guilty.. 607 14.4%
Imprisoned. 5% 7.0%
The above table suggests that any criminal sample defined from the

Py

criterion of having received a prison sentence, contains approximately
ten per cent of all persons comaitting a similar serious offence,.

This methed of estimating imprisonment is based on & single offence
and does not take number of previous convictions or offences into account.

Previous offences known to the police increase likelihood of arrest and

»

imprisonment (Hood & Sparks, 1970). Hence increased criminality, defined
from seriousness and frequency of crimes comuitted, increases likelihood
of imprisonment.

Victimisation studies cannot estimate the proportion of hidden crime
commi%ted by any one individual or the proporiion of the general

population who commit crimes. However, self-report studies help to

clarify these issues. Self-report studies ftend to concentrate on school
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children, hence the generalisability of these results to adult crime is
controversial.

Hood & Sparks cite Wallenstein & Wyle (1947) as one of the few se‘l'f-f .
repoff studies of adult crime. Questionmaires for self-reported crime
were obtained from 1,800 men and women in New York State. 64% admitted
committing a felony. However, considering robbery and burglary as
examples of serious offences which could result in imprisomnment, only 11%
tg 17% of the men could be regarded as seriocus offenders. Subject’s ages
were not mentioned but self-reported crime from the age of sixteen years
was requested. *

Hood & Sparks cite a Scandinavian self-report study of entrants to
the armed forces and three American studies of self-reported crime in
schoolboys. All studies indicated that only 2% had been involved in
serious crime‘or could be classified as persistént offenders., Similar
results were obtained in an English study (Beisan¢ 1968). Belson also
indicated that boys caught by the pelice, were those most heavily
involved in stealing, although about the same percentage of heavy stealers
had never been caught.

It can be seen that prison samples contain individuals with a high
degree of criminality, assessed from seriousness and frequency of crime
committed. "Dark number" studies suggest that a high percentage of crimes
committed are unknown to the police. The only adult sélfmreport study
indicates that 11% to 17% of the adult population commit serious ¢rimes.
Delingquency studies, sampling a shorter time period, suggest that 2% of
the population commi®t serious crimes, while only half the mumber.
committing serious crimes are convicted. The normal unconvicted
population could thus be regarded as containing 2% to 17% of persons
equal in criminality to a prison sample. Normal and prison samples can

¢

thus be compared along a dimension of criminalitye.
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6.7. Environmental factors in the etielogy of pzvehopathy and

criminality

e

This study is concerned with individual differences in personality
and éhysiological function which may be asscciated with criminality.
Hence possible environmental factors in the elilology of criminality
should be reduced. Environwental influences are suggested in the
following discussion.

Eysenck (1970) ascribes pasychopathy to an inbewrited lack of aversive
conditionability. EHowever, there is evidence to suggest that some forms
of psychopathy have environmental origins.

Bender (1947) summarises the viewpoint that psychopathy is caused

by parental deprivation, she says:

"Emdtional deprivation in the infantile period due to a serious
break in parent-child relstionships, for example the child who
spent a considerable time in infancy or childhood in an
institution without any affectional ties, or a child who has
been transferred Trom one foster home to another with critical
breaks in the continuity of affectional paﬁterms,».¢ the

defect is in the ability to i¢ i “o 1&enﬁify

ep

themselves with others, and ¢
of intellectual, emotional and

Bender (1947, P.362).
There is some evidence in favour of fthis viewpoint. Goldfarb (1955)
compared two groups of children wreared iu imstitutions. One group was
placed in homes before they were three years old, while the other group
was placed in homes after three years of age. DBoth groups had
emotional problems, but the second group were unable to keep to rules,

¢

lacked guilt, envied affection and were unable to form lasting '
relationships. They also had low IQ and poor speech. This @ype;@f
emotional disturbance may be related to family separation ?aﬁﬁerbth&n
institutional care. Lewis (1954) examined five hundred deprivedA

children admitted into care and found that only five, of the nineteen

affectionless characters, had suffered prolonged separation from their
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families. Rutter (197?) reviewed a large number of studies on maternal
deprivation and conciuded that deviant bebhaviour in institutional
children was greater than in normal chil&réﬁ, but Jess than deviant
behaviour of children from the most disturbed homes

Further studies substantiate Rutter's conclusion. OCliman &

Y

Friedman (1967) found that 50% of their psychopaths had suffered

=

arental loss, but 34% of their non-psychopaths had also had parental
9 B b

o
ey

) o B W .
loss. However, 28k of the psychopaths had separat
with only 7% of the non-psychopaths. Similar

(1968) noted that homes broken DJ divorce or

ot

death, showed an association with delinguency.

associated delinguency with the child from a broken home, but alse the

parent from a broken home. Pressure from a
to the risk of delinguency if adverse Tamily relationships were taken
&

(West, 1967).

into account
. Ve 3 . " .

’ Robins (1966) found that most of the paychopaths in her survey, had

fathers who were psychopathic or alcoholic. Separation from these

4

fathers did not lessen the chances of the child becoming psychopathic.

o

MeCord & HMcCord (1904) observed thalt anti-social behaviour was relalted i

o

inconsistent discipline, which could be expected from psychopathic or
alcoholic fathers., However, Wigginé (1968) suggested that inconsisten
discipline could be related to the child's lack of response to normal
discipline., This evidence suggests that a psychopathic child may
inherit his personality from a psychopathic parent. Both child and
parent may be irresponsible, which could increase marital disharmony and
subsequent likelihood of divorce or separation.
It can be seen that a poor environment may be associated with

psychopathic or criminal tendencies but this does not exclude inherited

factors, Since the contribution of environmental factors is



controversial, these should be reduced as much as possible, when

comparing psychopathic or eriminal samples with controls.

¥
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These factors are suggested in the followxnﬁ discussion and snould be
taken into account when selegting the crininal ssmple.

Hood & Sparks (1970, Pig:2.4. P. 56) show that the lower working class
have a considerably higher delinguency rate than other classes, They

.

consider that the class distribution of adult offenders is much the same.

There is evidence to suggest that the delinguency figures do not reflect
class differences in criminal behaviour alone, bub do reflect class

Y

differences in criminal behsviour, likelihood of srrest and likelihood of

conviction.

5

Porterfield (1946) compared offences reported by three hundred and

B

ER) & ] Ead - - - 0y i =
thirty seven students at Texan Christian University with those reported

o
o]
LT

by over two thousand children charged Fort Worth juvenile court. The
delinguencies of both groups were equally seriocus. Hood & Sparks review
a number of other American studies showing a similar lack of correlation
between reported delinguencies ané\sacial class. However, class
differences in type of Qrime committed have been found. Arnold (1965)
noted that middle class reported sericus and destruc

working class reported using alcohol, narcotics, fighting and assault.
A & 9 9 © o

Gold (1966) replicated these results but showed that official records

exaggerated the status difference in delinguency. The ratio of working
class to middle clazs should have been 1.5 to 1, instead of 5 to 1 on the
of ficial records.

Subcultural factors such ss Miller’®

system, prevalent in certain lower class street corner groups, may effect

fe e . . N g A\ . N v s
likelihood of arrest. Hood & Sparks (1970) described the characteristics

of individuals most likely to be arrested:

5

"According to Piliavin and Brier the most important cue is the

@
P
<
ot
P
-
o
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boy responds to the police. If he confesse quickly? appears
penitent and anxious he will be classified as a ‘victinm of
circumstance' or 'salvagable' and comsequently dealt with
informally. If, on the other hand, .the offender's demeanour
is hostile, lacking in respect and unco-operative he is
"likely to get himself defined as someone who ‘doesn't respect
the law”, ....Piliavin and Briar's study shows that of the
21 youths in their study who were classified as unco-operative
14 were arrested compared to only two of the 45 who were
co-operative”,

P

Hood & Sparks, 1970, P.78).
The above description suggests that subcultural factors determine
arrest or informel admonishment. However, there is evidence to suggest
that lower status boys are more frequently delinquent and commit more
serious offences. Belson (1968) found that boys caught by the police,
ere those most heavily invelved in stealing, although about the same
percentage of heavy stealers had never been caught. Heavy stealers
tended to havé fathers in the lower occupational levels, while the

greater proportion of those caught had unskilled fathers. Most of the

I

heavy stealers were educated in Secondary Modern and Comprehensive
schools. The proportion of public and Grammar school boys was about

half that from other schools and of these boys, only a quarter got caught
by the police.

It can be seen that there is a bias towards arresting lower sta
criminals or delinquents but criminal behaviour is more prevalent in
lower status groups than other groups. Comparisons between priscners and»
controls, for individuval determinanis of criminal behaviour, should thus

endeavour to reduce class bias by concentrating on higher status



6.9. Conclusion to Chapter 6,

Hypotheses derived from Eysenck's criminality theory have not been
adequately tested, However, there is a related body of literature
concérned with psychopathy, rather than crimivality, and its relationship
to physiological measures. Definitions of psychopathy have varied but
questionnaires have isolated several types. Type I has been equated with
Cleckley's non-anxious psychopath and designated primary psychopathy,
while type II is the neurotic or secondary psychopath.

There is empirical evidence suggesting that primary psychopathy is
associated with lack of aversivegconditienability? when electrodermal

-

responses are considered. Other autonomic systems and eyeblink

hr "

conditioning have shown equivocal results. Primary psychopaths have .

b %

displayed comparative leck of avoidance conditioning, but this result may
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have been confounded by awarseness. Appeii

e

any consistent relationships with psychopathy.

Evidence relating primary psychopathy

but ftends to parallel results from aversive conditioning studies.
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imary psychopathy has
arcusal, but heart rate indices of high arcusal. This latter result was
hought to reflect an associat
physical energy expenditure, rather than emotional arousal. Qther

evidence supports the notion of under-arousal in primary psychopaths.

cipation were less in

Fis

Electrodermal indices of aversive stimulus ant
primery psychopaths than countrols, the primsry psychopath’s pain
tolerance was greater than controls, provided motivation was adequate.
Eysenck's criminalily theory suggests that psychopaths are eiﬁreme
criminais, hence high neurcticisw and extraversion sald to be
characﬁ@risticlof criminals, are exaggerated in the psychopath. This

notion is controversial but there 1s theoretical agreement that



psychopaths and criminals share the personality trait of impulsivity.
However, primary psychopaths are nom-anzious and would thus be low -
scores, wnile the neurotic or secondary psfclopa%n would be closer %
Hysenck's concept of psychopathy and criminality.

Test of Eysenck's criminality theory require comparing a sample of
highly criminal individuals with a sample containing relatively few
criminals. It is argued that eriminals convicted For sericus crimes
compared with an unconvicted sample meet this criterion.

.-.J,"

Eysenck's criminality theory is concerned with ind

;:,
%
4
jol)
[
ot
},.., i

differences in personality and underlying physiclogical factors, hence

= . T

environmental influences should be reduced to a minimum when comparing

P

criminal and non~criminal samples. It was suggesied
broken homes could coptribute to criminslis

could bias conviction. The criminal sample should thus be selecthed to

reduce these factors by eliminating subjects with poor hom
and attempting to obtain relatively high status prisoners.

be tested by

-

Eysenck's hypothezes and their x

comparing personality and physiological varisbles in a selected prison
sample and controls. Within the prison sample relationships between
these variables can be determined and compared with resulbts obtained for

Fal

student samples in Chapter 5. Specific hypotheses to be tested are

o

enunerated in Chapter 7 (P, 31
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CHAPTER T,

This chapter reports a comparison of psychological and physiological
facto?s in a selected prison sample and a g%udent sample, together with. .
relationships between paychological and physiological factors within the
prison sample.

EXPERIMENT III.
General Introduction.

Attempts to select groups containing a majority of impulsive persons,
have been based on the notion that crime is one manifestation of impulsive
behaviour. Interest has centered‘upon prison samples and psychopaths
within ﬁrison samples.

Eysenck's (1957) personality theory associated psychopathy and
criminali%y W%th high scores on extraversion and neuroticism. Later,
Eysenck & Eysenck (1971) suggested that impulsivity should be substituted
for extraversion when considering prison samples. They also included
peychosis as a determinant ofycriminality. This psychosis (P) factor was
séid to be orthogonal to both extraversion (E) and neuroticism (N).
However, Eysenck (1957) did stipulate that personality and cyiminglity
differences associated with lack of conditionability, were‘o;iy éppgicable
when socialisation and environmehﬁal pressures were equal. Trasler (f973)
considered that one causal factor in criminality was inefficient |
gocialisation. Neither Eysenck nor Trasler are clear about the affects of
inefficient socialisation on personality. Franks (1956) suggested that
introverted criminals had conditioned to an undesirable environment.’
However, Little (1963) was unable to substantiate this notion. There is
thus a possibility that inefficient socialisation‘affects personality.

Previously, (P.301-303) it was concluded that criminality was

associated with homes broken by divorce or séparation. Individuals from

these homes are likely to have suffered from poorfénd inefficient
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socialisation. It will be recalled (P.304-305) that lower status'groups
were over-represented in prison samples. Some bias was introduced by
preference for convicting lower status groups. However, lower status -
groups did tend to commit more crime than other groups. Trasler (1973)
associntes inefficient socialisation with lower status groups. Hence
personality and conditioning ﬁheories of crime may not be applicable to
randomly selected prison sampies. This study attempted to eliminate these
confounding factors by selecting prisoners with stable family backgrounds,
from higher status groups, :Q

Theoretically, the selected prison sample should contaiﬁ ahmajority
of impulsive persons (P.293-295). Thus Eysenck's theories and their ;
modifications can be tested by comparing this prison sample with a student
sample on relevant personality and phy91olog1cal measurea, At the same
time, the generallty of relatlonshlps between personality and physiological
factors can be assessed by comparing within prison sample relationships
with those observed in Experiment II. |
Method.

Sample selection concentrated on aspects of social background said
to be associated with use of efficient socialisation techniques. i.e.
unexceptional, stable, normal satisfactory family backgrounds.

H.M. Prison, Leyhill was chosen as the institution which could
provide the largest sample satisfying the family background criteria.
Forty-eight subjects were selected‘from the total inmate population, to
gatisfy the following criteria for family background:-—

a) No irregularity of background reported in prison records. C(ases
for rejection included instances of suggested family breakup or disharmony,
absence of one or both parents (including war evacuation) during‘childhood.
Under ten years old defined childhood. |

b) No information from the assistant governor indicating the
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subject's unsuitability.

¢) No subjective report of an unbappy childhood.

This last criterion was ascertained from the following three
questkons concerning the subject's childhoods~

i) Did you live with both parents, until you were 10 years old

(at least) ? |

ii) Do you feel that you were, in general, itreated rather badly fy
either or both parents, up to the age of 10 years? |

iii) Which of the terms below best.describe your feelings about
your homelife as a child? (Up to" the age of 10 years).

Unhappy. Not bad. Pleasant, Happy.

Subjects were eliminated if they reported separation from their
parents, if they considered they were badly treated or if they did not
describe thei£ background as '"pleasant" or "happy".

Subjects were run in pairs. One subject was given the conditioning
procedure, while the other subject completed personality inventories.

The conditioning procedure was described previously (P.112~118).
Two adjacent rooms used were as similar as possible to the University
experimental rooms. However, the darkened experimental room was not sound
attenusted and there was no means of observing the subject.

Personality inventories used were:-

a) The Eysenck Personality Inventory including the P scale. (See
Appendix I). |

b) A shortened version of MMPI psychopathic deviant (Pd) scale and
hypomania (Ma) scale. (See Appendix IV).

These experiments in H.M. Prison, Leyhill were carried out with
Dr. T. Ds McComb., Selection of prisoners and conditioning were completed
under his guidance, as part of a Home Office ‘project reported in 1970,

The above experiment was replicated in the University using a
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further fifty students as subjectsf, Subjects were obtained by advertising
in the Student Bulletin, offering 50 pence for an hour's participation in
a psychological experiment, Subjects underwent the conditioning
procedure, previously described (P.112-118) followed by completion of the
PEN, the shortened version of Ma and Pd scales and the form for
subjective criteria of happy childhood. Two subjects were eliminated who
did not describe their childhood as "happy" or "pleasant". These

students were thus comparable to the selected prison sample.

The two groups were compared for differences in personality and
physiological measures and within‘priéon sample relationships were
compared with those obtained in Experiment II.

Hypotheses concerning personality and physiological measures are
discussed:separately, together with data analyses and results.

The ordéf!of presentation is listed below:-

7.1. Personality differences between prisoners and students.

7.1.1. Prisoners have higher impulsivity, neuroticism, psychoticism and
criminal propensity scores than students,

7.1.2. Prisoners have higher combined neuroticism and low impulsivity
scores than students.

7+1.3., Prisoners display more active psychosis than students, assessed
from a combination of psychoticism and impulsivity scores.

7.1.4., Prigsoners have higher MMPI Pd and Ma scores than students.
7.1.5. Discussion of personality differences between prisoners and

students.

7.2, Physiological differences between prison and student samples.
7.2.1. The prison sample display less differential responding to an
aversive CS during extinction than the student sample.

7.2.2. The prison sample are less aroused and display longer recovery
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times than the student sample.
7.2.3. Variability between arousal measures is higher in prisoners than
gtudents.

7.2.4. Discussion of physiological differences between prison and student

samples.

7.3, Relationships between personality and extinction of an aversive
differential CR within the prison sample,

7.3.1. High impulsivity, neuroticism, psychoticism and criminal
propensity are associated with laok of differential responding.

7.3.2. Combined impulsivity and low neuroticismlscores are associated
with lack of differential responding.

7.%.%3. Combined impulsivity and psychoticism are associasted with lack of
differentiallfésponding.

7.%.4. High MMPI Pd and Ma scores are agssociated with lack of differential
responding.

7.3.5. Discussion of relationshipsvbetween personality and extinction of

an aversive differential CR within the prison sample.

7.4. Relationships between personality and arousal within the prison
sample.

Tebo1. High impulsivity, neuroticism, psychoticism and criminal
propensity are associated with under-arousal in the prison sample,
7.4.2. Combined impulsivity and low neuroticism are associated with Low
arousal in the prison sample.

7.4.%, Combined impulsivity and psychoticism are aésociated with low
arousal in the prison sample.

7.4.4. High MUPI Pd and Ma scores are associated with low arousal in the

prison sample.
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7.4.5. Arousal is lower in prison samples than student samples, when it
is assessed from variability between arousal indices in the four person-
ality quadrants, defined from neuroticism and impulsivity corrected for:
age.

Te4+6. Discussion of relationships between personality and arousal within

the prison sample.
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7.1. Personality differences between prison and student samples.,

L3

7.1.1« Prisoners have higher impulsivity, neuroticism, psychoticism and

criminal propensity écores than students, Eysenck (1957) associated

crimiﬂality with high scores on extraversion (E) and neuroticism (N).
Later, Eysenck & Eysenck (1970, 1971) added psychoticism and criminal
'propensity to personality correlates of criminality.

Eysenck & Eysenck (1971) found that extraversion scores did not
diseriminate an unselected prison sample from controls, Ifem analysis
sﬁggested that impulsivity, rather than extraversion discriminated the
groups. Impulsivity was thus substituted for extraversion in tests of
Eysenck's hypotheses.

Bysenck & Eysenck (1971) also developed a criminal propensity scale
{Cp) from'PEN items which discriminated prisoners from controls. This
scale includédqimpulsivity, neuroticism and psychoticism items.

Eysenck specifies equal environmental pressures for fulfilmeht of his
nypotheses. The selection procedure for this prison sample should have
reduced environmental and socialisation differencés to a minimum.
Students were also checked for stable backgrounds by the same subjective -
cfiteria form.

Eysenck's hypotheses were tested by comparing sample means for
impulsivity, neuroticism, psychoticism and criminal propeﬁsiﬁy. Samples

were also compared for impulsivity with an age correction.
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Data summary and calculation:
TABLE 7,1,
Comparison of impulsivity (I), neuroticism (N), psychoticism (P) and

' criminal propensity (Cp) scores in the prison and student samples.

L N P Cp
Prisoners.
Mean 5.71 7.04 3.81 9.32
SD 2.48 5.02 1.98 4.91
Students.
Mean 5.51  * 9.9 4.03 9.31
sD 2.18 4.19 2.23 439
Difference. A0 -2491 22 .01
t, | ' .00 -3.08 -.68 Tk .0
Significance. ———- .01 — i

It can be seen that only neuroticism scores differentiate the groups
aﬁd this i in the direction opposite to Eysenck's hypothesis.

The hypothesis concerning impulsivity was re-examined. There is some
evidence to suggest that impulsivity may decline with age. Black (1971)
compared itypes of Special Hospital (Broadmoor) patients for MMPI scores.
Psychopaths scored high on Pd and Ma scales, However, re~test over a
period of years, showed that Ma scores declined with age, while Pd
remained at the same high level. Validity tests for our impulsivity qcale,
using Pd and Ma showed that impulsivity was associated significantly with
Ma scores only. Similarly, Eysencg & Eysenck's (1969b) analysis of
extraversion scores by age group, shows a decline in E-scores with age.

This decline could be attributed to the impulsivity component of

extraversion.
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The samples were compared for age, table 7.2. below:-

TABLE

Age differences in prison and student samples,

Hean : SD

Prisonerss— 35.63 9.57
Studentgs- : 19.79 2.03 .0 :Q
t = 11,22, (p < .001) o

Figure 7.1. shows histograms of age distributions in prison and
student samples. It can be seen %hat there is a nearly normal
distribution of age in prisoners but a skewed distribution of age in
students,

The éoryg}ation between age and impulsivity in prisoners = -,464,
Correlations within the student sample were considered invalid, since the
distribution was skewed and the range limited. This suggests that
impulsivity is inversely associated with age.'

Two types of comparison between prisoners ana students for
impulsivity allowed age to be taken into accounti-

a) The two samples were comb%ned and the correlation between age and
impulsivity calculated (r = ».154).‘ Standard scores for age gnd
impulsivity were calculated, in‘order to find predicted I score from age.
Differences between predicted I and observed I were compared between the

two samples, giving the following results:-

Mean SD
Prisonerss-— .2686 9746
Students:~ -,1689 . 9483

t = 2,2265, Significant beyond the .05 level.
b) Prisoners under 27 years old were compared for I scores with

students, whose maximum age was 27 years.
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Figure 7.1 Histograme of age distribution frequencies in the

prisoner and student samples
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! Mean : SD
Prisoners:— 9 T.44 1.81
Students: - 48 5,51 2.18
t = 2.758 Significant beyond the .05 level.

Result.

There were no siénificant differences between the samples in I-scores,
P-scores or Cp scores, N-scores were significantly lowér in prisoners
compared with students, contrary to Bysenck's hypothesis. A correlation
between impulsivity and age in the prison sample, suggested that
impulsivity should be corrected for age. When impulesivity was corrected
for age, either by a regression analysis or by eliminating prisonérs older
than the oldest student, impulsivity was higher in prisoners than

students.

7.1.2. Prisoners have higher combined neuroticism and impulsivity scores

than students. In contrast to Eysenck's criminality theory, evidence
previously reviewed (P.272~275) suggested thaf primary psychopaths (high
extraversion, low neuroticism) may lack aversive éonditionability, while
there was no evidence to indicate that Eysenck's psychopaths (higﬁ
extraversion, high neuroticism) differed from normals in aversive
conditionability. Substituting iﬁpulsivity for extraversion in
Experiment II substantiated this notion, in so far as the low N, high
impulsivity group displayed least differential responding in aversive CR
extinction., If Eysenck's hypothesis, that criminals are less conditionable
than controls, is correct, then these results suggest that criminals and
psychopaths are stable extraverts, providing environmental pressures are
constant. The resulting hypothesis is that criminals will have higher
impulsivity scores combined with lower neuroticism scores than students.

The hypothesis was tested by comparing sample frequencies in

quadrants defined from impulsivity and neuroticism (See table 7.3 & 7.4).
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Data summary and calculation:

Comparison of impulsivity (I) neuroticism (N) and impulsivity/
neuroticism interactions in our selected prison sample and stp&en@s.

fhe previous calculation showed that prisoners had signifécan%lﬁ‘

(p = .05) lower N~scores than students but there were no differences in
impulsivity scores. However, impulsivity corrected for age was higher in
prisoners than students.

Burgess (1972) considered that quadrant analysis for neuroticism and
extraversion scores was a better test of Bysenck's hypothesis, than
comparisons between mean scores (RP.264~265). Substituting impuisivity
for extraversion, prison and student samples were compared for guadrant

composition in Table 7.3 below.

3
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TABLE 7.3,
Frequency and contingency tables for prison and student samples in

quadrants defined from neuroticism and impulsivity scores.

Combinéd mean N-score = 8.49. Combined mean I-score = 5.51.

Group, Observed frequencys Lotal.
Students Prisoners. Students Prisoners.’

.LI, LN. 3 14 13.5 135 27

LI, HN. 13 10 | 1.5 1.5 23

HI, LN. 7 16 1.5 11.5 23

HI, HN. 15 8 - 11,5 11,5 23

Totals. 48 48 48 48 96
Chi-square = 6.07, Not significant.

Group, Observed freguency, Expected frequency, total,
Stuaents Prisoners., Students Prisoners.

LI, HN. 1% 10 10.00 13.00 23

HI, L. 1 16 10.00. 13.00 23

Totals. 20 26 .20 26 ' 46
Chi-square = 5.184, (p'a ). |

A further quadrant analysis comparing prison and student samples
was calculated from quadrants defined by neuroticism and impulsivity

corrected for age. See table 7.4. below.
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TABLE 7.4,
Frequency and contingency tables for prison and student samples in

quadrants defined from neuroticism scores and impulsivity scores

corrected for age.

Group, Observed frequency, Expected freguency, -+ Lotal,
Students Prisoners. ‘Students Prisoners.

LI, LN. 13 1% 13 13 26
LI, HN. 16 7 1.5 1.5 23
qI, LN, 7 17 12 12 24
HL, HN. 12 e 11 1.5 23
Totals. 48 48 48 48 96

Chi-square = 7.730, af = 3, p< .01,
GIroup,- . Qbserved freguency, Bxpected frequency, total,
Students Prisoners. Students Prisoners,
11, HN. 16 7 11.26 1?.74 23
HI, 1N, 1 17 11,74 12,26 24
Totals. 23 24 23 23 47
Chi-square = T7.653, af =1, p < .01,
Result.

Quadrant distribution on the basis of N and I scores shows a non-
significant tendency for prisoners to be over-represented in the high I,
low N quadrant. When I scores are corrected for age, quadrant
dissrivution is significantly different in prisomers and students (p < .01).
Differences are most obvious when low 1, high N and high I, low N
quadrants are gompared. These quadrants can be regarded as representing

extremes of Gray's (1970, 1971 a & b) anxiety dimension. Direct

couparisons between these quadrants, indicate a trend for more prisoners
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to fall within the high I, low N quadrant and more students to fall within
the low I, high N quadrant (p < .1). When I scores are corrected for age,.
this difference reaches significance (p < .01).

7e1.%. Prisoners displav more active psychosis than students, assessed

“rom & combination of psychoticism and impulsivity scores. Eysenck &

Lysenck (1971) suggest that criminality is associated with psychosis (p)
and predict that prisoners will have higher P scores than controls,

laridege's (1967) personality theory was summarised by psychotic and
neurotic diagonals, superimposed on a horizontal extraversion dimension.
(P.37)7 Impulsivity and psychopathy were placed on the extravert side of
the psychotic diagonal. Criminality should thus be associated with a
combination of impulsivity and psychosis.

Eysenck's P ccale could be regarded as a measure of Claridge's
psychotic diméﬂsion, while our impulsivity scale should discriminate
between active and passive psychosis.

Data summary and calculation:

Caleulation 7.1.1. showed no differences between prisoners and
students in impulsivity or psychoticism scores. However, impulsivily
corrected for age was higher in the prison sample.

A guadrant analysis for impulsivity and paychoticism allows
impulsivity/psychoticism interactions to be taken into account.

Samples were compared for quadrant composition in table 7.5 below.
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TABLE 7.5,
Frequency and contingency tables for prison and student samples in

quadrants defined from psychoticism and impulsivity scores.

Groupg~ Observed frequency, ’Expected frequency. total,
Students Prisoners. Students Prisoners.

LI, LP. 16 14 15 15 30

LI, HP. 10 9 9.5 9.5 19

BI, LP. 8 9 8.5 8.5 17

HI, HP. 14 16 i5 15 30

Totals, 48 48 . 48 48 96
Chi-square = 378, Not significant,

Group, . Observed freaquency, Expected freguency, “total,
Students Prisoners. Students Prisoners.

L1, LP. 16 14 15 15 30

51, HP, 14 16 15 15 30

' Totals. 20 30 30 30 ' 60

| Chi-square = ,267. df = 1. Not significant,

A further quadrant analysis comparing prison and student samples was
calculated from quadrants defined by psychoticism and impulsivity

corrected for age. See table 7.6 below,
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TABLE 7,6,

Frequency and contingency tables for prison and student samples in

quadrants defined from psychoticism scores and impulsivity scores

corrected for age.

Groun,

LI, LP.

1I, HP.

HI, HP.

Totals.

Group,

LI, LP.

HI, HP.

Totals.

Result.

Onaorrad froguency,

Students Prigoners.
16 12
13 7
8 11

11 18 -
48 48

Chi~-square = 5.678,

Observed freguency

Students Prisoners.
16 12
a1 8
27 30

Chi-gquare = 2.03,

Expected frequenoyv,

Students Prisoners.
14 14
10 10
9.5 9.5
4.5 0 14D
48 48

af = 3, p < .2.

Expected frequency,

Students Prisoners.
13.3 14.7
3.7 19,3
27 50

adf = 1, p < .2

Lotnl .

28

28
29
57

Quadrant distribution on the basis of P and I scores does not differ

-

significantly between prisoners and students. When 1 scores are correchad

for age, there is 8 non-significant trend (p < .2) for different quadrant

composition in prisoners and students.

Frequency comparisons between quadrants representing extremes of the

active psychosis dimension, show a non-significant trend (p < .2) for

prisoners to be over-represented in the active psychosis quadrant, and
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students to be over-represented in the passive non-psychotic quadrant.

7.?.4. Prisoners have higher MMPI Pd snd Ma scores than atudents,

Psychopaths have been distinguished from other groups by their high sqo%es
on MMPi Pd and Ma scales (Black, 1966), Since Eysenck considers that
sychopaths represent one pole of a criminality continuun, prisoners
snould have higher scores than students on MMPI Pd and Ma scales.
Dats summary and calculation:

Comparison of psychopathic deviant (Pa) and hypomania (Ma) scores in
& prison sample and students.

Means snd standard deviations for Ma and Pd scores in prison and
student samples were compared by t~tests. Results are tabulated in

table 7.6 below.

! TABLE 7.7
ﬁé and Pd scores in student and prison samples,
Students. Prisoners.
Pd scoxes,
Nean 11,31 10447
sD 3.298 3,055
Difference = -.84, o= -1,117, Not significant.
Ma scores.
Mean 12.05 11.85
SD 2.6%0 2,919
Difference = -,20, T o= ~.254, Not significant,

Result.
P4 and Ma scores do not differentiate prison groups from students.

7.1.5. Discussion of personaliiy differences between prison and studert

samples, There were no differences belween the samples in dimpulsivity

scores. However, the prison sample was significantly older than students
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and within the prison sample, impulsivity was inversely correlated with |
age, This inverse correlation between impulsivity and age, suggested
that impulsivity in the prison sample, should be corrected‘for age.
Corrected impulsivity scores did show the hypothesised difference between
prisoners and students. However, it could be argued, that the resulting
difference was attributed té the age difference alone. A further
comparison between siudents and prisoners within the student age range,
showed that these prisomers were significantly more impulsive than
students. Hence, there is some support for Eysenck's modified hypothesis,
ithat prisoners are more impulsive than students.

Our student/prisoner differences in I-scores could suggest thét high
impulsivity mitigates against selection as a student and that it is the
student sa;ple rather than the prison sample which differs from population
norms. However, some support for the notion that it is our prisoners
rather than the students which differ from the norm can be obtained from
E-score comparisons.

Eysenck & Eysenck's (1970) control group of married men with similar
age and social class to our prison group have significantly lower E~-scores

than our prisoners (p<.001), While E-scores for our prisoners

i

(Mean 12.79, SD = 4.48) are comparable to E-scores in Eysenck's prisoners
(Mean = 12,75, SD = 3.52). Using Eysenck & Eysenck's (1971) table of
percentagé of keyed answers for control and pris&n groups: mean percentage
of I-score answers for married men = 49.08 and mean percentage of I-score
énswers for prisoners = 54.38. In so far as Eysenck's prisoners can be
compared with our prisoners, then I-scores can be considered gréater in
prisoners than the normal population.

It can be seen that our I-score differences between prisoners and

students need not necessarily indicate that prisoners have higher I-scores

than the normal population but indirect evidence suggests that there is
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some limited support for this notion,

Neuroticism scores were significantly lower in the prison sample
than ;n students. However, our student N-scores are similar to student
norms which are higher than population norms (Eysenck & Eysenck, 1964 ),
Our prisoner N-scores are significantly (pﬂ<.001) lower than Eysenck &
Eysenck's (1970) prisoner N-scores but do not differ significantly from
Eysenck & Eysenck's (1970) married men of equivalent age and social class
to our prison sample. Hence differences observed in N-scores between our
prisoners and students can be attributed to high N-scores in students-
rather than low N-scores of prisoners.

The difference in N-scores between our prison sample and other prison
samples must be attributed to our selection procedure. Environmental
determantshof criminal behaviour were reduce& to study possible inherited
determants. Previous discussion of sociological (P.298~300 & 304-305)
and environmental factors (P.301-304) suggested that there were important
determants in our random prison sample. It could be argued that adverse
environmental factors are associated with high N-scores. Hence the
prevalence of high N-scores in other random prison samples could be
environmentaly other than inherentaiy determined and may not necessarily
be associated with underlying physiological factors.

Our results suggest that N-score is not necessarily associated with
physiologicalvcorrelates of criminality.

The analysis combining neuroticism and impulsivity showed a trend
for prisoners to be over-represented in the low N, high I quadrant (p <.1).
This over-representation was increased to a significant level when
impulsivity was corrected for age (p<:.05). This quadrant can be compared
with traits associated with primary psychopathy (P.268-271). Thus this

sample may be biased towards primary psychopathy rather than any other

type of psychopathy.
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The criminal propensity scale is composed from impulsivity,
neuroticism and psychoticism items which discriminated unselected
prisoners from controls (Eysanck & Eysenck, 19703 1971). Comparisons for
Cp between the samples, should thus be similar to those obtained from
these scales considered separately. Impulsivity and psychoticism should
not contribute to any difference, but the significant difference in
neuroticism should be reflected in a significant difference in criminal
propensity, The fact that there were no significant differences in
criminal propensity between groups, suggests that N items which
discriminated between Eysenck & Eysenck's samples, may have been endorsed
more often in our criminal sample than other N items, Hence cancelling
out the unpredicted lower N scores in our prison sample. i.,e. Our prison
sample may have scored higher on N items which discriminated Eysenck &
Eysenck's samples but lower on other N items,

Active psychosis, assessed from P and I scores, had a non-significant
tendency to be over-represented in the prison sample when I was corrected
for age. This result could reflect age differences between the samples
and the unusually high P scores in our student sample. This hypothesis
was thus not adegquately tested.

Psychopathic deviance (Pd) and Hypomania (Ma) scores did not
discriminate the groups. Ma may be contaminated by age differences
between samples. Previously, (P.206) it was shown that Ma correlated
significantly with our impulsivity scale., Black (1971) indicated that Ma
in psychopaths declined with age, while our impulsivity scale showed a
significant inverse correlation with age in the prison sample. The fact
that Ma did not discriminate the ssmples could thus be attributed to age
differences,

Black (1971) found that Pd did not decline with age in psychopaths.

Hence lack of differences in Pd between the samples could not be
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attributed to age. The Pd scale contains items which indicate departure
from conventional norms and attitudes. It will be recalled (P.297) that
studies of honesty, relsted dishonesty to variability between tests of
‘honesty, while honesty was characterised by high integrated scores on
vhonesty tests; Brown (1965) suggests that integration of moral feeling,
moral knowledge and moral conduct are associated with maturity. |
Kohiberg‘s (1968) test of mature moral judgement classifies the population
into six moral stages. Stages 3 and 4 reflect conventional attitudes
found in the majority of the population. Stages 1 and 2 are immature
stages, prevalent in delinquent samples, while stages 5 and 6 are mature

~ stages, representing an integrated value system, which could depart from
conyentional norms. Attainment of stages 5 and 6 required at least
average in%elligence. Thus Pd scores may be higher in both prison and
student samples, but causes may differ. In prisoners, departure from
conventional norms may be associated with an unintegrated moral system
meniftested by stage 1 and 2 thinking. On the other hand, students may be
more likely to have attained stage 5 and 6 thinking, resulting in
d¢parture from conventional norms. Alternatively, a few students with
svage 5 and 6 thinking could change student attitudes from conventional
population attitudes to conventional student attitudes. This explanation
could account for lack of observed differences in Pd between prisoners and

students.
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7.2. Physiological differences between prison and student samples,

7.2.1. The prison sample display less differential responding to an

aversive CS during extinction, than the student sample, Experiment II -

tested the modified version of Eysenck's hypothesis associating lack of
conditionability with impulsivity. Evidence indicated that impulsivity
was related to rapid extinction of a differential aversive conditioned
response. This relationship was significant in low neuroticism groups
only, thue lending some support to Gray's (1970&;1971 a & b) modification
to Eysenck's theory, when impulsivity is substituted for extraversion.

A further test of Eysenck's hypothesis and its modifications was
suggested. 4 student sample could be compared with a sample of people
known to have committed impulsive acts. Precedent suggested that
eriminal 4nd psychopathic samples met this criterion. Relationships
between psycﬂoﬁathy, criminality and impulsivity were reviewed in
Chapter 6, (Section 5). It was concluded that our impulsivity scale was
closely related to scales known to have distinguished psychopaths from
non-psychopaths, and criminals from controls.

The choice of a criminal sample allowed Eysenck's theory of
criminality to be considered. This theory stated that criminals were
deficient in conditionability compared with controls, provided
environmental pressures were constant. The prisoner and student group
were selected to reduce this difference in environmental pressures.

The resuliant hypothesis, that the selected prison sample should be
less c¢onditionable than students, was based on the premises outlined
above:- a) This prison group should contain more impulsive %grsﬁhsﬂthaﬂ
a control group and hence show less conditionability than é control?
grouL. b) This prison group should show comparative lack of
aonc:ﬁionability since they fulfilled Eyéenck”s proviso to his theory of

eriminality.
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Data summary and calculation:

Comparison of differential responding to an aversive CS during
extinction, in prison and student samples. ‘

fhe distribution of differential responding in prisoners was skewed,
hence non~-parametric statistics were used to compare the samples.

TABIE 7.8,

Freouency tables of differential regponding in -the three

ertinction blocks for prisoners and students,

Observed frequency, Expected freguency, tdtal.
Students. Prisoners. Students, Prispners.
Byt L,
Con: 41 27 34 54 | 68
Non-Coms 7 21 14 14 : 28
- Chi-sguare = 9.882, p << .01,
Ext: I1.

Con: 31 16 23.5 23.5 47
Fon-Con: 17 52 24.5 24.5 49
Chi-square = 9.%79. P = o0l

Bxt: IIT.

Con: 21 7 14 14 28

Non~Con: 27 41 34 54 68
Chi-square = 6,965, p = 01,

Significantly more students than prisoners display differential
responding to the aversive CS, in all three extinction blocks. These

results are depicted in figure 7.2.
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7.2.2. The prison sample are less aroused and display longer recovery

times than the student sample. Experiment II showed that relationships
between personality and arousal indices were equivocal. There ﬁeye»somg_
indicétions that low arousal was associated with iwmpulsivity and
néuroticism. This latter result was thought to be peculiar to student
groups, since assessment of variabllity between arousal indices suggested

s

that students were wore highly aroused than the normal population.’
Arousal measured by spontaneous fluctuations was considered the most
satisfactory arousal index. Long & time recovery had originally been
thougne to index arocusal. Howevel, long 4+ time recovery showed a
significant negative correlation with spontaneous fluctuations in
extinction (r = -.58, p < ,001), suggesting that it was a measure of low
arousal rather than high arousal. This notion was substantiated by
reference to:Ciaridge°s (1967) two arcusal system model of personality.
Considering long recovery time as an inditation of arousal system
imbalance, the inadequate response suppression associated with active
psychosis was implicated (P.37). Relationships between personality and
arousal were thus considered to have been inadequately tested. A
comparison between a student group and an impulsive group was thought to
be an improved itest of hypotheses concerning arousal and personality.
Research, previously reviewed (P,281-292) suggested that primary
psychopaths were under-aroused. This result could be generalisable to
normals in the same personality quadrant i.e. stable extraveris.
Criminality theories agree that criminals are extravert, dbut disagree when
neurcticism is considered. Bysenck consi&ers that extraversion is
associsted with low arousal, hence criminals should be under-aroused.
Prisoners should have longer recovery times than students for two

reasons: - a) If the prison group represents an impulsive group, then

our previously observed association between long recovery time and
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impulsivity, should result in longer recovery times for prisoners. b) If
Claridge's active psychosis is associated with criminal behaviour, then
prisconers should have longer recovery times then students.

The hypotheses were tested by the foilcwing comparisonsg:-—

i) Spontaneous fluctuations in prisoner and student samples.
(Terie T7.9.)

i) Stimulus specific reactivity in prisoner and student samples.

"\

(Table 7.10.).
iii) Basal level skin conductance in prisoner and student samples.
(Table 7.11.). .
iv) + time recovery in prisoner and student samples.
(Table 7.72.).
Data sumimary and calculstvion:

Comparison of arousal indices and % time receovery in prison and

student samples.

- 333 -



i) Spontaneous fluctuations in prison and student samples.

TA

.
BLE

Number of spontaneous Tluctuations in habituation,

acaouisition and extinction.

r

Habituation.

Students Prisoners.
Mean 59.10 ' 34,65 “
5D 15.44 13.65
t = 1.081. Not significant.
Acouisition.
Students Prisoners
Mean . 62.52 61.23
SD X 29.50 32.95
t = -.2024. Not gignificant.
Lxtinetion,
Sﬁudenﬁé Prisoners
Mean 66.02 72.54
SD 53,12 3168
t = .8410, | Kot significant,




ii) Stimulus specific reactivity in prison and student samples.

TABLE 7.10,

Maeonitude of response to CS-— in habituation and extinction.

Hobituation,

Students Prisoners.
Mean : 1.30%3 1111
5D 485 457
t = 1.9907. Pzt
Extinction,
® Students Prisoners.
Mean 2,665 1.884
SD 1201 1.091
’ t o= 3,33%3. P L01,
iii) Basal level skin conductence in prison and student samples.

TABLE 7,11,

Log basal level skin conductance in mhos x 107

measured at extinction onset, o
Students Prisoners.
Mean 4.349 4;309
SD 497 ,208
t = .97, Not significant.
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. i - . N
1v) % time recovery in prison and student samples.

TABLE 7.12.

Time taken to recover half. the maxirmum response

) to aversive stimulation (UCS)Q

Students. » Prisoners.
Mean 6.729 10,604
SD 4,847 - 6.417
.t = 3&33949 P - oo,io
Result. "

Arousal, indicated by stimulus specific reactivityvand short
recovery time, is significintly lower in the prison samplée than the
student sample, However, arousal measured by spontaneous fluctuations
and basal level shows no differences between the samples.

7.2.%. Varisbility between arcusal measures is higher in prisconers

than students Hume (1973) suggested that high and low arousal was

associated with more variability between arousal measures than medium
arousal (P.215 ). Experiment II showed that the hypothesised low
arousal group (stable impulsive) did not have comparatively greater
veriability between arousal indices. This suggested that students
could be more highly aroused than the general population.

Eysenck suggests that psychopaths and criminals are less aroused
than the normal population. Hence our prison sample should show
greater variability between arousal indices than the student sample.

The hypothesis was tested by comparing correlations between
spontaneous fluctuations, stimulus specific responding and basal level

in prison and student samples. (See table 7.13).

Data summary and calculation:-
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TABLE 7,13,

Variation between arousal measures in prison and student samples.

Students . Prisoners.
Sponfaneoas filuctuations
v. stimulus specific 8386 C L8157
responding.
Spontaneous fluctuations
L0130 . 2905

v. basal level.

1514 <2319

There are no differences in variability between asrousal measures in

prison and students grouns

Te2obda Discussion of nivsiloloricsi differences bﬂ‘*»cn prison and

student samplea, The hypothesis concerning differences in aversive

differential responding in extinciion was extremely well confirmed.

Prisoners displayed significantly less evidence of differential res

in 21l three extinction blocks than students (pﬁq ROT>. However, ardussi

dz,LbAomceo between the o les were equivocal, There were no
significant differences between the samples in spontaneous fluctuatic
but stimulus specific responding did show the hypothesised arousal
differences.

Gray (1970; 1971 a & b) suggests that aversive system arousal is

L]

associated with aversive conditionability. However, the difference in

crpive conditionability bveiween our samples, cannol be attributed to

o
e

arcusal differences, since the most reliable arcusal measure, spontansous

fiuctuations, did not discriminate the groups. Complete lack of
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differential responding could indicate a decline in attention to CS+ and

>

CS-, comparable to avoidance performance deterioration in primary

psychopaths after removal of shock threat (Fisher, 1972).

The alternative explanation, that some priscners did not acquire a

differential response is not tenable. Imspection of acquisition records,
shoved characteristic multiple responses to CS-UCS pairings (figure 3.6,
P.126) and CS with UCS omission (figure 3.4, P.126). Hence the relational
learning component of conditioning can be regarded as comparable for both
samples, .

e

The difference in aversive differential responding between the groups

I -

could be exaggerated by cecreased atiention in prison samples,
Consideration of masking task effects on differential responding suggested

that decline in performance was asscociated wi

~ #

imension (P.96, Grant, 197%; Ross & Nelson,

indicated thet voth CS+ and C3- were increased by the copditioning

procedure. Hence distraction combined with conditioning may be evidenced

by increased responding to CS+ and CS~, with little discrimination.
Responding to CS— or stimulus specific responding has been regarded

/ . o 5 - . s s .
as an arousal measure (Crider & Lumn, 1971 ). However, il attenvion iz
2 7

o PR

divided, then stimulus specific responding may indicate the proporvicn of

arousal concentrated on CS-s, rather than the fotal arousal level.
ohserved lack of sample differences in spontancous Ilu

level and arousal index variability suggests that there ar

between the samples in total arousal. The significant

prisoners and students in stimulus specific responding,
that the proportion of total arousal concentrated on CSs-, is less i

prisoners than students.

1

- Time recovery was significantly lomger in prisoners than students.

Results from Experiment II suggested that this measure indicated low
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arousal, since it correlated with spontaneous fluctuations (r = -.580).
However, in this experiment, spontaneous fluctuations did not discriminate
between the groups, while within the prison sample, the correlation Wi%h
% time recovery was lower than that previously obtained {(r = wa340>,

This suggests that

s
o

time recovery may be associated with abnormality

other “han low arousal, which is specific to prisoners.
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7.%. Relationships between vpersonslity and extinction of an aversive

differential conditioned response within the prison sample,

7.%.1. High impulsivitv. neuroticism, psychoticism and criminal

propens1tv are associated with Jlaclk of differential responding during

- . » B . . A o - s L
extinchion, in the prisen sample, Bysenck's (1957) criminality theory

states that criminals are neurotic extraverts and lack conditionability.
Later Eysenck & Zysenck (1970; 19”‘/ suggested that impulsivity should be

aversion and that psychoticism and criminal

0
£,
Y
ot
% 3
of
<
of
D
o
4
O
g
o
>‘J
of
v
w

propensity were also associated with criminality. Hence, aversive
conditionability should be inversely related to impulsivity, neuroticisnm
svchoticism and criminal propensity.
It will be vecalled (P.jE% ) that a comparatively large number of

420 ey

rigoners showed lock of differential responding in extincltion:-
5 (%

M

4

h

S
no aix

=
jodt

In extinction block I, 21 prisoners showe eren

responding. In extinction block IT, 72 prisoners showed no differential

responding and in extinction block IIL, 40 prisomers showed no

were unsuitable for use with raw differential responding scores, However,
personality scores were mormally distributed. Parametric statistics could
thus be used to indicate differences in personality between groups
defined by differential responding in the three extinction blocks.,
Data suwmsary and calculation:

Analyses of variance were calculated for personalily scores in tﬁe

four groups, defined from evidence of differential responding in the three

extinction blocks.
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Analvsig of variance

tables for personality variables

in the four differential responding groups.

ITopulsivity,

source,

Between groups.

Within groups.

285.870 47

4.3380 «6991

6.2011

Sisnificance,

Within groudse.

Vg 7
LOovaLe

1105.165 44

1182.417 47

25,117

Non—conditioners.

Mean N.
8.00
5.55
5.56
8.43

Medn 1. 5D bl
Won~-conditioners. 6.0 2.10 21
3lock I only. £.18 %,28 1
Block I and I1. 5.00 1.94 9
411 Dblocks. 4,95 2.81 7
Neurobicism,
Souzrce, 55, af F Significance
Bet 77.252 3 25.780 1.025 e

21
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Psvchoticism

Source, 55

Between groups.

£ NS F

A
N
N
o8}
oe)

Siesnificance,

Within groups. 182,284 44 4,142
Totale 188,750 47

Hean F. SD 7
Non-conditioners. 4,310 2.472 21
Block 1 only. 2,546 . 1.753 A
Blocks L and If. 3 .588 1.054 G
Al} biocks, 3.714 1.799 7
Criminal %ropgnsitvg
Source, o5 af JUss] r Sipnificance,
Between groups. 5%,613 3 17.87 . T30 e
Within groups. 1081.466 44 24.578

bt
=
R
\Jt
B
o]
~J
(KXo

Tota

® i

Non~-conditioners.
Block I only.
Blocks 1 and Il.

%

All blocks.

5D
5.039

503

o
®

L3
S
o
LW

5.964

7.116
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Impulsivity corrected for age,

Source 55 af Ms 2 Significance,
Between groups. " 5,138 3 1,712 1,900 «25
Within groups. 39.670 44 . 901
Total, 44,808 47
Mean Ic S n
Non-conditioners. LAY .852 27
< 1 only. .520 1.252 "
Blocks I and IT. -, 244 .721 9
A31 vlecks. ~ 4250 940 7
Results ‘ }
Twmpulsivity, neuroticism, psychoticism and criminal propensity are
not sisnificantly assoclated with differential responding Lo an aversive
CS extinction. However, there is a tendency for mean impulsiviiy scores to
decline with increased differvential responding in the three extinction
?1©ckse This tendency incrcases when impulsivity is corrected for age.
7.%3.2. Combined impulsivity and neurcticism scores are associated with
lack of conditionability.
Experiment 11 showed that the high impulsive, low neuroticism
guadrant gave least evidence of differential responding, compared with
other personality guadrants. If results from student samples are
to prison samples, then high impulsivity, and low neuroticisnm

with lack

= o ¢
SRCHESTON WY qu

The hypothesis was Tested

and non-conditioning, assessed ¥

personality irant for the thr

Dats and calculation:

analysis

by comparing frequencies of condi

N
{18

loning

>

rom differential responding, in each

ce extinction blocks.

- 543 -

of conditicnability in thils prison sample.



TABLE 7,15,

Prequency tables for prisoners'® differential responding in the three

extinction blocks, dccording to personality quadrants defined from mean

impulsivity and neuroticism scores of prisoner and students sample

combined.,

Extinction block I.

3

Ouserved frequency.

Cons Non~-con:
11, 1IN. 10 4

HI, LN, 7 9 »
LI, 6 4
HL, HU. 4
27 21

Chi-sguare = 2.704.
Hi, LX. 7 9
LI, HN. 6 4
13 13
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Expected frequency.

Con: Non~con:
7.875 6.125
9.000 7.000
5.625 4.375
4.500 3.500
.

Not significant.

8 8
P 5
1 13

>
oy

o

26



Extinction block T1.

Observed fregquency.

Con:

LI, LN. 6

jau)
H
[l
=
A\

Non~con:

8

>
A

LI, HH, 5 5
HI, HN. 2 )
16 32

LI, =N, 5

ytinction bloc)

Observed freguency.

LI, d4N. 3
HL, HN. 2
i;v.

{hi~-squared

A

Chi-sguared = 5.453.

Nop~con:

R

16 %2

Bxpected frequencye.
Cons Non-con:
4,667 9.233

5.3%3 10.667

5.535 6.667
2.667 5.323

-

Not significant.
4,92 11.08

%.08 6.92

8 18

(p =1l

Lxpected freguency.

Con: : Hon=-cons

S

12 | 11.958

Do
o
(@

4

16 2.353

Hot significant.
16 1.85 14.15

7 1.15 8.85

innen

23 5 23
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Frequency tables for prisoners’ differential responding in the three

extinction bleocks, according to personality quadrants defined from wmean

sehed Tor age, and neurcticism scores of priscner and

impuinivity, ¢

st ¢t samples combined.

Eidincetion bloclk 1.

Observed freguency. Expected frequency. votal

Con: Non~cons: Con: lon~con:

Hi, Li. 9 8 =

BT, HN, 5 5 6.19 4.8]

Chi-squared = 1.%06, Not significant.

H.I, LI, 9 8 9.92 7.08 17

't

L.I, Hi

=
Ul
N
v;\
5
O
6%
o
.
e}
N

—
N
s
(&
—
o
—
O
A

Not significant,
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i

Txtinetion bleck 17,

o
=
=
=
L2
o
A

Hi, HN. 3 8
46 32

2.1, LW, 3 14
L.I, Hi. 3

7

~J

Chi-squared = 3,057.

Obseyved frequency.

Con: Non—con:
2 11

H
-
]
=
=
O
—
~J

- A 5

i, Bi. < 5
T e v -]
ddy, e o’ 8

IS
Q.. N

Chi~squared = 5,442,
HI, L.

0 7

t1, @i, 2 5

P
i

Impulsivity. B

Expected frequency.

Cons: Non-con:

Expected frequency.
Con: Hon=cons

1.90 11.10

2.48

-
<O
O
i
L3

[Ne
0

-
N
O
e
L]

IS
IS

(p < .025).

Non~-con: = Non-~conditicners.

i

Neuroticismn.

4
i

3



scores or N and 1. ¢

d
}.J X
,.)
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@
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Trtdnetion bl 1 11 ahour s O B S ek et o T
LXTLNCTLON LOCK s5hows & non-signiircant crena Lo Ly

low & gquadrant to have a greater proportion of non-conditioners

low I, high W gquadrant (p < .1) and in extinchion block III this

Combined impulsivity and psychoticisnm scores are asgociated
Jack of conditionability.

/ N 5
Ty . I A PSR PP B D ; LN S
veenck¥s (1970) list of traits associated witih

Y e v ? T (v Ty ey e PR N
ne commared with Claridge's behavioural characteristics
& 0

of
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itionanie
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mparisons of differential responding frequency in the three ex

Jblocks were calculated.



TABLE 7.17.
Frequency tables for prisoner's differential responding in the three
extinction blocks, according to personality quadrants defined from
mean impulsivity, corrected for age, and psychoticism scores of
prisoner and student samples combined.

Extinction block 1.

Qbserved frequency. Expected Ireguency. total.
Con: Non-con: Con Non-con:
Lp, LI, 9 3 6.75 5e25 P2
LP, HI. 6 5 . 6.19 4,81 11
HP, 1LI. P 2 3.54 3.06 7
®P, HI. 7 11 10.15 T.87 18
O El E i
Chi-square = 4.5916. af = 3, p < .5,
Observed frequency. Bxpected frequency. Loual.
Cons: Non~cons Cons Non~con:
Lp, LI, 3 3 6.4 | 5.6 2
HP, HI, 7 11 9.6 8.4 1
16 T4 16 14 30
Chi-square = 3.7721. af =1, p<.i.
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Extinction block IT.

LP, LI.
LP, HI.
HP, ILI.
HP, HI.

Total

Lp, LI.

Observed frequencye.

Con: Non~cons:
7 5
3 8
2 5
4 14
16 52

Chi-square = 4.6285.

Observed frequency.

Comn: Non-cons:
7 5
4 14

am— ot

11 19

Chi-square = 4.0428

Bxtinction block II11.

Lp, LI.

#p, HI.

Observed frequency.

Con: Non~con:
3 9
1 10
1 6
2 16
7 "

Chi-square = 1.4855.

Observed frequency.

Con: Non-con:
3 9
2 16
5 25

Chi-square = 1.100.

af

Expected frequency.

Conz: Non~con:
4 8
3.67 7.33
2.33 4.67
6 12
16 32

af = %, p =< .3.

Expected frequency.

Cons: Non-con:
4.4 7.6
6.6 '3734‘

it oo

11 19

af =1, p < .05,

Expected frequency.

Comn: Non-con:
1.75 10.25
1.60 9.40
.02 5.98
2,63 15.57
7 41

= 3, Not significant.

Bxpected frequency.

Conz Non-con:
2 10

3 15

5 25
df = 1. p < 03e

total.
12
18
43

total.

total.

18
48

¥

total.

12

18

s
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Result,

The first two extinction blocks show a trend for gquadrants, defined
from psychoticism and impulsivity scores corrected for age, fa differ’.
In extinction block I, high P, high I contains more nonmconditiéners than
conditioners. A1l three other quadrants show the reverse trend. In
extinction block II, high P, high I has the greater proportion of non-
conditioners to conditioners, while only low P, low I has more
conditionefs than non-conditioners. Low P, low I and high P, high I in
extinction blocks I and II, differed significantly (p < .1, p <.05
respectively). There were no Significant differences between quadrants
in extinction block IIT.

7.%5.4. High MMPL Pd and lMa scores are associated with lack of

corditionability in a prison sample, Psychopaths have high P4 and Ma

scores (Black, 1066). Eysenck associates psychopathy with criminality
and lack of conditionability. Hence high Pd and Ma scores should be
{associatedAwith lack of conditionability.
Data summary and calculation:

Analyses of variance for Pd and Ma scores were calculated, for the

differential responding groups.
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TABLE 7.18,

Analvsis of variance tables for Ma and Pd in

the four differentisl responding groupsSe

Hvpomania (Ma),

Source, 55 ar us F Significance,
Between groups. 17.325 3 5.775 L6067 e
Within groups. 380.754 44 8.65%
Total. 398.079 47

Mean Ma SD n
Nonwconditioners. 12.476 4,472 ' 21
Block I only. 11.6%6 3,828 11
Blocks I and II. 11.222 3,308 9
A11 blecks. 11.071 2,588 7
Psvchopathic deviance (Pd),
SOUTCE, 55 af us r Sigmificance
Betveen groups. 124.385 3 41,461 5.017 p«%.01,
Within groups. %6%.610 44 8.263 i
Total, 487,995 47

Mean Pd SD pel
Non~conditioners. 11.357 3,147 21
Block I only. 11.273 2.9%6 B
Blocks I and II. 9.222 2.237 9
A1l blocks. 10.000 : 3,366 | 7
Result.

Hypomania (Ma) is not significantly associated with aversive
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conditionability. However, psychopathic devience (Pd) is signifdcantly

»

associated with lack of aversive conditionability (p'c:.Oi).

7.%.5, Discusszion of relationships between personslity and aversive

conditionability within the prison sample. None of Eysenck's person

variables, considered alone, was significantly associated with
differential responding in extinction. However, there was a tendency for
mean I scores o decline with differential responding in none,loneﬁtwa or
three extinction blocks. This tendency does offer some tentative

support to the hypothesis that extinction of an aversive (R is inversely
related to impulsivity. .

When all neuroticism/impulsivity quadrants are compared for
differential responding in the three extinction blocks, there are no
significant differences. However, the high I, low N, guadrant has
proportionally more non-conditioners than the other quadrants, When tnis
quadrant is compared with the low I, high N quadrant, this proportional
difference reaches significance in extinetion block ITII. This result
does suggest some tentative support for Gray's <f970, 1971 a & b)
hypothesis, in so far as the low anxiety quadrant extinguishes CRs
faster than the other quadrants. The homogeneity of the other three
guadrants could be associated with the significantly lower N scores in
this prison sample compared with students, High N scoring prisoners were
defined from the combined stﬁdenﬁ/prisoner mean N score but this could
still leave a majority of middle range N scorers to represent high N in
prisoners. i

P scores alone werc not significantly different in the four groups
defined from differential responding in none, one, two or three
extinction blocks. However, mean P scores were highest in the group
displaying no evidence of differential responding in extinction.

Considering quadrants defined from P and I scores corrected for age, the
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nigh P, high I quadrant contained the highest ratio of non-conditioners
to conditioners in extiﬁction blocks I and II. The high P, high I

quadrant was significantly different from the low P, low I quadrant,;g
extinction block II (p < ,05) and there was a non-significant trend in

extinction block I (p <<al)e

P
(3]

Claridge's personality model (P.37) suggests that primary psychopa

5 B
~ b .

are active psychotics with personality traits agsociated with
paychoticism (P) and impulsivity (1) (i.e. the high P, high I quadranc}ﬁ
Results indicate that the high P, high I quadrant contalus more
individuals, whose evidence of donditioning ceases after extinction
onset information has been given, than other quadrants. They can thus
be compared with Fisher's (?972) deterioration of active avoldance
conditidning in primary psychopaths, after extinection onset infqrmation
has been givén (P.273).

The lack of significant differences in P/I quadrants for extinction
block III, could be due to CR extinction in other guadrants, rather Than
any change in differential responding of high P, high I prisoners.

HMMPI Ma scores were not significantly associated with condition-
ability. However, these scores may be confounded by age, since Black
(1971) noted that Ma declined with age in psychopaths and there was 2
negative correlation betweenvha and age in this sample (r = 283,

MMPI Pd scores were significantly associated with differential
responding. It will be recalled (P. 328 ) that high Pd scores in
prisoners and students were thought to be influenced by different
factors., It was suggested that P4 in prisoners was related to
criminality, whereas P4 in students might refleet unconventional
attitudes with no relationship to criminality.

Pd scorés in prisoners may assess & dimension similar to P and

impulsivity combined. Pd correlated with T (r = .456) and P (r = .359).



Pd may thus be an alternative measure of Claridge's active psychosis,

with similar relationships to conditionability.



7.4, Relationships between sersonality and arousal within the prison

sample,

7.4.1., High impulsivity, neuroticism, psychoticism and criminal

v 5

propensity are associated with under-arousal in a prison ganmple,

Eysenck (1957) considered that under—arousal was associated with
psychopathy. Psychopaths and criminals were sald to be neurotic
extraverts. Substituting impulsivity for extraversion in a prison
sample results in the hypothesis‘%hat criminals will be impulsive and
neurotic. Eysenck & Eysenck (1970,1971) added psychoticism and criminal
prepensity to traits associated,with criminality. Hence impulsivity,
neuroticism, psychoticism and criminal propensity should be related to
low arousal, through their associations with criminality.
Data summary and calculation:

Product moment correlations between arousal measures and
personality measures were calculated. It will be recalled (P.3?6>
that impulsivity correlated with age in this prison sample (r = m.464>.
Partial correlations with impulsivity corrected for age and all arousal
measures were calculated., The resultant R value is listed with
correlations in Table 7.19. below. )

TABRLE 7,19,

Correlations between personallity and arousal measures,

i) Spontaneous fluctuations,
Hab: Acg: Ext:I Ext:I1 Ext:IIT
» P . H*K H* * %
ITmpulsivity - 362 ~.295 -, 262 e 310 ~. 183
Age ~.080 -.109 -, 191 ~231 -.262
¥ %A ok W F % + R A - HH
Impulsivity with age.  =.452 -.390 ~-.403 - 484 -.556
®
Neuroticism o274 -~,05% -, 074 - o055 076
o #* *
Psychoticism o355 -.252 -.183 -.255 -, 179
K%
Criminal propensity. ~,3526 -.168 -.165 -, 205 - 021
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ii) Stimulus specific responding.

| Hab: Ext:

L. W%
Impulsivity - 176 . o352
Age -.213 ~.221

¥ ook e

Impulsivity with age. -,3518 w.SOS**%*
Neuroticism ~. 148 -, 088
B ) o K ¥
Psychoticisnm -.299 - 211
Criminal propensity, -, 132 -, 205
iii) Basal level skin conductance.
Inpulsivity -, 083
Lge -.178
Impulsivity with age. -, 190
Neurocticism - -, 068
Psychoticisn - 124
Criminal propensity. - 105
iv) + Time recovery.
Impulsivity . W18t
Imnpulsivity with age. .209
) L. ' ik
Neuroticism . 294
N L. ka
Psychoticisn ' 2507
‘ L. . *
Criminal propensity. 250

Tom pa.ty, WE o= op<,05, Y = p<,0l, FE o= p<.00

Result.

Impulsivity is inversely associated with aroussl assessed frow

spontaneous fluctuations and stimulus specific responding. This
sssociation is increased when impulsivity is corrected for age.

There are some significant inverse correlations between
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psychoticism and arousal, assessed from spontaneous fluctuations and,
stimulus specific responding (p == .001 to p ~<,1). There is also one
trend indicating an inverse correlation beiween neuroticism and
spontaneous fluctustions in habituation (p ==.1).

There are no significant correlations between basal level and any
of the personalily measures considered.

+ Time recovery is positively correlated with neuroticism and
psychoticisnm (p « ,05) and there is a trend for a positive correlation

between 5 time recovery and criminal propensity (p ﬂ:.i).

[

7.4.2. Combined high impulsivity and low neuroticism are associated

with low arousal in a vprison sample, Research reviewed previously,

(P.281-292) suggested that low arousal was associated with primary

28
psychopgthy. Primary psychopaths were said to be stable exiraverts or
impulsives, If personality variables are related to low arcusal in

N

primary peychopaths, then low arousal in other samples should be
(associated with stable extraversion or impulsivity. Experiment Il
showed some trends Tor impulsivity to be associafed with low arousal,
asgessed from spontaneous fluctuations. The inverse correlation
between neuroticism and arousal, suggested that students might be
comparatively over-aroused compared with the general population. The
hypothesis was thus considered to have been inadequately tested in the
student sample.

The hypothesis was re~tested in the prison sample, using an
impulsivity by neuroticism analysis of variance for each arousal

Measulre.

Data summary and calculation:
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N

TABLE 7,20,

Analyses of variance tablesg for impulsivity corrected for

ame and neuroticism effects on each arousal measure

i) - Spontanecus fluctuati

Habituation.

Source.. 53

Uiy

630.949

Neuroticism

4f HS £
1 630.949 5.672

Impulsivity 55.547 1 55.547 .323 R
NZXI 534.619 1 5%3%.619 2,011 s
Within cell. 7559.865 44, 171.815

1N, Llc. 1N, Hle, HN, Llc. HN, HIc,
n R 13 17 7 11
Vean S 42,307 33,098 27.714 52.454
SD 12.795 9.390 9.877 18,970
Acquisition.
Source, Ss af NS b Sienificance,
Neuroticism 1.245 1 1,245 . 001 -
Impulsivity 274 .3%6 1 274 .3%6 L2358 —
N X1 1,787 1 1.787 .001 S
Within cell. 50664 .,196 44 151,459

v, Lic. N, Hic. v, Lic. HIY, =i«
n 1 17 7 1
Mean 64.076 59.470 76.857 58.727
5D 27.539 29.889 29.896 46,904
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TABLE 7,20 (Cont/d).

Extinction.
Source, S8 af JUiSh i Sixﬁificaﬂceg~
Neuroticism 7.9 1 7.9 .007 -
Impulsivity 690.420 1 690.420 «657 e
NXI 2%.,101 [ 25.101 »021 e
Within cell. 46269.573 44 1050.217

N, Llc. IN, Hle. i, Lic. N, Hlc.
n 13 = 17 7 H
lMean 77.461 68.058 76,857 76,363
5D 21.026 38.316 29,896 A4.713
ii) Stimulus specific responcing.
Habituation.
source., 55 af us r Significance,
Neuroticism 601 1 L6017 2.960 .7
Impulsivity .01 1 .01 .049 ——
N XI . 371 i .37 1.827 e
Within cell. 8.972 44 .203

N, Llc. LN, Hlc. HI, Llc. HN, Hic.
= 13 L 7 11
Hesn 1,277 1.116 . 854 i ,C69
S5 441 406 .51 .569
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Extinction.

Source, peis]
Neuroticism 120
Impulsivity 3.2%4

NXI 74

Within cell. 52.469

TABIE 7,20 (Cont/d), .

af S
1 .120
1 3.234

.

—
-3
EN

44 1.192

=

.100
2.71%
45

o

LN N LI Ce

13

HN, Llc.

2.200

Sigmificance,

§ win

Hi, Hic,

Hean 2.179

o . 953 9T . 921 L5
iii) Baééi level skin conductance.

Source, 25 af 1S i Siemificance,
Neuroticism L010 1 .010 227 e
Cmpulsivity 021 1 .021 L4TT ——
¥NXI .021 1 021 AT e
Within cell. 1.968 44 044

N, Lic. LY, Hic, HN, Lic.
Ik 13 7 ‘ 7 1
Mean 4.,.%20 4.%14 4,232 L. BB
5D L2509 181 .228 . 254
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TABLE 7.20 (Cont/d). .

iv) + time recovery.

Source,

Neuroticism 145.626 1 145,626 %.526 .
Impulsivity 24.533% 1 24.5373 594 e
NXI 43.373 1 43.373 1.050 e
Within cell. 1817.278 44 41,300

1N, Lic. LI, Hic. H, Lie. HH, Hice

15 « 47 { 1

Faan 7,214 10.705 12.857 G
S0 6.191 7.520 5.209 P
Result.

Neuroticism and impulsivity combined are not significantly
associated with any arousal measure., However, arousal in habituationy
measured by spontansous fluctuations and stimulus specific responding,
shows trends for an inverse association with neuroticism (p < ).
Similarly + time recovery ig longer at high N levels (p < .1).

impulsivity and psvchobicism is associated with Jow

arousal in a prison sample. The hypothesis is derived from Bysenck's

criminality theory. Psychovathy and criminality are said 1g .be

associated with low arcusal. Criminals were thought to be more

P should be associated with low arousal.
Data analysis and calculation:
Two by two analyses of variasnce were calculated for affects of

psvehoticisn and impulsivity corrected for asge, on each arousal measure.

A
Quadrants were defined from mean P scores and impulsivity corrected for
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age in the combined prisoner and student group.

TABDLE 7,21,

Analysis of variance tables for impulsivity corrected for

age and psychoticism effects on each arousal measure.

i) Spontaneous fluctuations.
Habituation.
Source, S8 af Juts] 7 Significance,
Psychoticisn 387.99% L 587.993 2.267% «25
Tnpulsivity 456,064 1 456,064 2.,6651 .25
PXI 180.245 1 180.245 1.0533 e
W4thin cell. 7529.264 44 171,120

. LP, Lic. P, Hlec, HpP,Lic, j;vHE?HICW
n 12 11 7 e
Mean 45,250 32.636 3%.142 30,722u
Sh 11.631 16.500 15.941 10.271
Acguisition.
Soiresa Eis1 4ag S £ Significances,
Psychoticisn 5,578 1 5.578  .004 -
Impulsivity 1097.567 1 1097.567 » 970 e e
PXI 70.598 1 70.598 062 s
Within cell. 49754 .432 44 11%0.782

o
i

Mean

SD

Lp, Lic.
12

66,000

© 26,305

P, Hle.

58.454

50.411

HP, Hic.
18

56.611
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Bxtinction.

Source,

Psychoticism

s

122.315

TABIE 7.21 (Cont/d). .

af S r

v e e

1 122,315 L1166

. 7181

Significance,

Impulsivity 753.184 1 753,184 N
P X 7% .99 1 73,994 0705 -
Within cell. 46148,250 44 1048.824

P, Lic, LP, Hlc. HP, Llc. P, Hlc,
n 12 = 11 7 18
Yean 7.750 72.000 77.000 66,000
5D 21.372 49.70% 29.586 25.631
ii) Stimulms gpecific responding.
Habituation.
Source, 53 af us - E Sigmiiicance,
Peychoticism . 7150 1 L7130 %,56%2 Wl

~mpulsivity
£ E1

Within cell.

AN
v 2788

44 .2001

,:J:;C @
12
1.3291

253

1P, Hlc. HP, Llc.
11 7
1.1627 . 9985

4813 <5495

S v s

4547
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TABIE 7,21 (Cont/d),

Extinction,
Source. 35 4z MS I Significence :
Psychoticism . 0085 1 . 0085 .0069 e
Inpulsivity 71,7503 ! 1.750% 1.4%3%4 i
PXI . 3569 i 3569 . 5086 -
Within cell. 53.7246 44 1.2210

LP, Lic. LP, Hlc, HP, Lic. HP, Hic.
n 12 11 7 18
Mean 2.047%6 108277 2.2599 1.6684
SD L5460 1.5992 .8186 .9166
iii) Baéél level.
Sovrce, 35 ar s, r Significance.
Paychoticisn LT EG 1 0139 35151 e
Impulsivity L0153 1 L0193 4376 -
D G L0472 44 L0441

Lr, Lie. LP, Hic. HP, LIc. HP, Hlc,
ol 12 11 7 18

an 4.3750 4.2654 4.2714 4.2966

5D .1983 L3103 L2147 L1259




PABIE 7,21 (Cont/d),

iv) 4+ time recovery.
Source, ' , o .
Psychoticisn 9.0576 ( 9.0576 .2%61 | —
Impulsivity 169,2737 ?nﬁ 169.2757 4.41325 05
PZI 40.3573 1 40.3573 1.0522 S
Within cell. 1687.5473 44 38,3552
nr, Llc. LP, Hic, HP, Llc. HP, Hlc.
3 12 w11 7 3
7.000 12.9090 9.8571

=D 4.1995 7.0207 6.4142

Considering spontaneous fluctuations in habituation, there is @ non-

significant trend (p < ,25) for low arousal to be associated dltb joiel
and nizgh I. There is a trend for stimulus specific responding to e

he high P groups but there is no relstionship with dmpulsivity.

ot
Q
®
+
-
3
<t

Basal level shows no significant effects or trends for either

ignificantly longer in high impulsivity groups
, , y grou:

gnificant affect from psychoticism.

saores are associated with low arousal

sample, Psychopaths were characterised by high MHPI Pd and Ma

% PR 7 4 " - o
scores (Blaok, 16966) . BEysenck (1957) equated psychopathy with low
arousal and the anti~social pole of criminality dimension. Hence high
Pd and Ma scores should be associated with low arousal.

Data summary and calculation:

Product mormens correlations between Pd and Ma scores with arub;ag



measures were calculated. There was a high correlation between’ P4 and
Ma (r = .546), Ma and Pd were combined by calculating the multiple
correlation coefficient between these measures are arousal indices. iAll‘
correlations are listed in Table 7.22 below. |

TABLE 1e22:

b

Correlations between Ma and PA with arousal measureg,

i Spontaneous fluctuations.
Habs Aeq: Ext:I, Ext:IT. Ext:IIT.

- " %{‘-x“
Ma ' 352 -e252 -, 176 -, 207% -~ 074
P ~,392 v, 239 - 214 C -, 205 -.136
Ma and P4. - 417 -, 268 —.225 -, 252 -, 131
LN N B . -
ii) L Stimulus specific responding.

Haby Ext:
Ma - 567 ~.169
rd “"@}f 72 e 237
N . KW S
Ma and P4 o0 -, 242
R - - Y *
iid) Basal level skin conductance.
e 0 224
P4 <235
Ma and P4 . 261

srousal assessed from spontaneous fluctuations and stimulus
specific responding is significantly assoclated with Ma and 2& combined,
in habituation dbut not extinction.

Ma and P4 separately are both associated significantly with

e
e

e

spontaneous fluctuations in habituation, but only Ma and not Pd Iis
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significantly associanted with stimulus specific. responding in

a
A3

habituation.
Neither basal level nor % time recovery are significantly associlated

with Ma or Pd.

is loyer in prison samples than student samples, when it

om variability between arousal indices in the four

ts defined by high and low neurobicism and high and

Cew Cippulsivity correcthed for age, In experiment Il, variabilitfy
hetween arousal measures in the four personality quadrants, defined from

4 group. Stable impulsives did not show the hypothesised increased

variation between arocusal measures. LT was thus suggested thav, if

.

s were less aroused than students, there would be greater

oy

variability between arousal measures in the stable impulsive quadrant
in the prison sample compared with the students sample.

Data summary and cslculation:

Prisoners were divided into four quadrants based on N and 1 scores,

above and nelow the mean. Within quadrant correiat

ong were calculated

e

7~

for spontanecus {luctuat

levels. These are tabulated below in Table 7.23.



TABLE

2

Correlations between arousal measures in the four personslity cuadrants,

HN, LI. N, HI. IN, TI. LN, HI.
Spontaneous :
fluctuations v.

1935 L8855 L6767 L8746

stimulus specific

\-.J

pondinge.

Ui

rE
Spontanecus

fluctuations v. » 5983 .5607 . 1681

Stimulus specific
responding v. .2630 6549 o 2207 L4470

vasal. level,

sivity groups have less variability than the low

impulsivity groups.

7.4.6, Discussion of relationshing helween persons

within the nrison

1z, Considering Eysenck®s

separately it can be seen hhth ppulsivity and impulsivity cox

A
for age show the most consistent relationship with low arousal. It
could be argued that the increase in the relationship between

de

impulsivity

woarousal, when an age correction is applied, is

attributabie %o a decline in arousal with age., However, inverse

correlations be en arousal indices and age were generall
nighest correlation being between spontaneous fluctuations in

extinction block IIT and age (v = =.262, P = «1). Lt can thus be

concluded that the hypothesis associating low arousal with impulsivity

3

spportad, while an age correction increases this relations
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Previously, it was noted that spontaneous fluctuations did not
distinguish prisoners from students, although the groups were
sigﬁificanﬁly different when compared for- stimulus specifickrespsndiﬁa.
Both these measures were correlated and associated with imp‘isi%iﬁ; in
Drisoners. 4v Was suggested that stimulus specific responding
indicated the proportion ol total arousal (indicated by spontanedus

“luctuations) concentrated on CS-s. It could be argued that a low

vwroportion of total arousa concentrated on (S-3, indicates hignh

—~

distraction on Ross & Nelson®s distraction-atiention dimension.

. = 5 o » = 3 7 4 Y
traction may be related to impulsivity, since by definition (F.167

1

imouleivity is the tendency to respond gquickly and without reflection.

cnergy is directed into the imoulsive act without
et A

- P

asspeisted with possible punishment. In our conditioning

procedure, subjects were instructed to perform the driving task. Cos

were directly above the moving track. Lack of attention to CSs could

thus be compared with lack of rellection during response.
Teuroticism tended to be inversely correlated with arousal, the

rrelation being between N and spontanecus fluctuations in

nebituation (B <:qt,e Lrousal in quadrants defined from impulsivity

P

not show any significant elfeccts,

but trends indicated that neuroticism was inversely associated wi

I N b iy ] s ~ A
n measured from spontanecus fluctuations and

Lo
s
[&]

ted that ¥

2
T {

stimulus specific responding. 7 time recovery also sugges

)

nypothesis concerning neuroticism in extrav
ooserved in experiment II. However, this result is contrary to most
cesearch reviewed in Chapter I (P.65-67).

Bysenck's P score also showed inverse correlations with low
arousal. The highest correlation was between P and stimulus specific

A
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responding in habituation. P 1s sald to measure psychotic tendencies,
while Silvermants (1966) review of attention in schizophrenia suggests

£y

that psychosis is related to the inability to sttend selectively. The

‘high inverse correlation between P and stimulus specific responding at
the start of ent could thus indicate a deficiency in
attention at s. The reduced correlati@n between P
stimilus specific responding in extinction, could result from lov -
scorers havituating to the same low response level, rather than any

scorers’ response.
analysis of »/l interactions shows a trend for Total

arousal, assessed from spontaneous fluctuations, to be associated wivh
low I and low P. Considering stimulus specific responding in

nabituation, there is a significant effect for P scores only. This

suggests that arousal at experiment onset is associated with
impulsivity, while the proportion of arcusal concentra on CSg is

rehosis wmight 1 anted by high P and high I scores., However,

o

sctive psychosis represented the low arousal modulation, high toni

t., Tonic arousal was said to be indicated by autonomic

neasures. 1n this experiment, the two most reldable autonomic aroussl

measures, spontanecus fluctuations and stimulus specific responding
¥ L I * 5 ¢
were both inversely associasted with psychoticism and impulsivity.

Hence Claridge's model was not supported. On the other hand, if

o~

ulus specific responding indicates lack of attention to CSs, vhen

8ol

=)

this index can be regarded as equivalent to insufficient arousal
nodulation, which Clzridge does associate with active psychosis.

st1i1ll have explanatory value if his two

Claridge’s model x

arousal systems are considered as hypothetical rather than measureable.

- 3T -



Criminal propensity and arousal assessed from spontaneous

.
.

fluctuations or stimulus specific responding was only significantly
correlated for spontaneous fluctuations in habituation (p < .05).
Sirce criminal propensity is composed from I, P and N items, tﬁis reéult
could be regarded as reflecting correlations between these scales and
arouszl. The lack of other significant correlations could be
attributed to a greater influence from N items rather than I or P items
in the total Cp scale.

Psychopathic deviance and hypomania combined were significantly
inversely correlated with spontaneous fluctuations and giinulus
specific responding in habituation but not extinction. In so far as

”

these scales measure psychopathy in prison samples, pasychopathy is

associated with low arocusal before any experimental procedure occurs.

lower in the prison sample than the student sample,

zh P4 and Ma scores suggest the influence of primary rather than

secondary psychopathy. These results can thus be regarded as

consistent with experimental evidence relating primary psychopathy to

There is alsco the possibility that high Pd and Ma are related to
Bysenck's concept of psychoticism in criminals. Correlations between

similar to correlations

H
5
3]
S:,)
O]
ot
3
[0}
[}
&)
!
6]

Pd and Ma combined with arousa

Q)

between P and arousal measures within the prison sample, while P

(r = ,359) and Ha (r = .378).

o

correlated with Pd
Basal level showed no significant correlation with any personzlity
seasure within the prison sample. This can be regarded as a further
indication of the unreliability of basal level as am arousal measure
diséussed on P.68.
Variability between arousal indices gave no indication that this

sample differed from students, elther by direct comparison, or by
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o

comparison between correlations within personality quadrants defin

from neuroticism and impulsivity corrected for age. This result

ed

confirms the lack of difference in arousal between the samples when

spontaneous fluctuations are considered.

1

(P. 245 ) loug recovery time was thought to indicate high arousal.

correlation between + time recovery and spontaneous

-
b
s
O
<
<
o
s
)
O
js]
C"y
}«J

Lesociated with low arousal. Purthermore, one significant result

icantly in thiu

tv. This result was not replicsted signi

- Time recovery was & Co troversial arousal measure. Originc

thet long recovery time might be associated

T A
R

in Experiment II suggested that long recovery time was

5 e

considered., However, the P

e
AV XS

o]

uisivity corrected for age wer

GUBLTAnT analysis, with quadrants defined by position with regpect

P and mean I correcicd for age from prisoner and student

combined, showed a si

2 ey
o LG

o
s o
Ha
o)
0
ot
H
O
H
}.\

/ - . s b . L . W ©
\p < ,05). There is thus some indication that impulsivity correct

e

tudents, 1

2

C’}

‘for age in prisoners compared with

recovery time.

“ment when correlations between §~t1me recovery and impulsivit

with an age correction

T

[ =
ot
ok

v

oy
fost

e ] B DU T ) ~ned abed
Claridge (1967 considered that active psychosis was agsociated

=

with arousal syste
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Srous
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that long recovery bime

compared with tonic ar

guadrant.
Descriptions of active psychosis resembled Bysenck'®s list of

scales were

-

Hence Eysenck®s P and

associated with crimil

b

chought to indicate active psychosis. A non-significant trend fo

v

RPN
“l,‘,i_\

b4

with the student sample lent some support to this notion. If lomg
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recovery time does indicate Claridge's active psychosis, then the
significant difference in recovery time between prisoners and students

the bypothesis that prisoners display active psychosis.

Ansivsis of + time recove in ouadrants defined from P and T
Y 2 4 -

,
o

Yoy s P N X
snoved a signiilc

0t effect for I corrected for age only. The lack of

b

fect fTor P could be attributed to the unusually high P scores in this
student sample. The correlation within the prison sample, between P

4 ;s . - A — \
- time recovery was significant (r = 307, p=.05/.

. . 1 L. .
association between » time recovery and

It can be
both impulsivity corrected for age and psychoticism is indicated. This

recovery time in prisoners than studentvs m
. N

th Claridge’s concept of active paychosis,

opdificant correlation between long 7 Time recovery &

to reconcile with the above resulis and

3 L= P . 3 o N 3 by PR -
Jlaridgets (?975} notion that 1low N scores indicate DBYCLOSLS. SALweve

oy
O
3
6]
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n
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N o 1 & £
to psychesis, ratner whan

L
o
O
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sasociated with difficulties in
and + time recovery cou.d

thus be a reflection of that obtalned between P oand 5 time recovery.
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Personality

MEBSUTE 4

Anxiety N X

High ¥, low

kN P
Low N, high

Anxiety N X Ic
n N, low lc v.
Low N, high Te.
paychosis

High P, high I v.

I

4L Ve

Low P, low Ic.

Hyoomania

Psychopathic deviance

TABLE 7.25 (Cont/d).
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TABLE 7.25 (Cont/d),
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12.

13.
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16.

17.

18.

19.
20.
21.

22,

APPENDIX V.

Blaclkburn's Revised Personality‘Inventory 1970

Sometimes I have the same dream over and over.

I have sometimes stayed away from another person becausgﬁ

i

feared doing or saying something that I might regret afterwards.

I am in just as good physical health as most of my friends.

When in a group of people I have trouble thinking of the right

things to talk about.
I feel that I have often been punished without cause.
I like dramatics.
I get mad easily and then gét over it soon.
I can remember "playing sick" to get out of something.
I seem to be about as capable and smart as most others
around me.
I easily become im?atient with people.
feel anxiety about something or someone almost all the
Once in a while I feel hate tgwards menbers of my family
I usually love.
1 enjoy many different kinds of play and recreation.
I like to let people know where I stand on things.
I am often said to e hot headed.

At times I feel like picking a fist fight with someone.

TLNS .

"
R TY
WO

I have often found people jealous of my good ideas just because

they had not thougbt of them first.

If T could get into a movie without paying and be sure I was

not seen I would probably do it.

Wnenever possible I avoid being in a crowd.
I do many things which I regret afterwards.
I l;ke to flirt.

I like parties and socials.
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