Processes in individual differences

One of the most fascinating topics in psychology is how and why people
come to develop different personalities and abilities — the psychology of
individual differences. Questions such as ‘why do different children in
the same family seem to have such different natures and abilities?’, ‘what
influences the way in which we interpret other people’s personalities?’,
‘how can personality affect the way in which we process information?’
and ‘is personality shaped by society, our biological make-up or both?’
are fundamental to the subject. Unlike many books on the structure and
measurement of individual differences, this collection seeks to shed light
on underlying processes.

There is now some agreement about the basic structure of human abil-
ities and personality, which makes it possible to provide at least partial
answers to the above questions. Processes in Individual Differences reviews
and explores what is known about the social, biological, genetic and
cognitive processes that underlie various aspects of intelligence, person-
ality and mood. It contains contributions from international experts in
their fields, and provides non-technical but state-of-the-art descriptions
of the processes that underpin various aspects of personality, moods and
ability, together with some new empirical results. '

Processes in Individual Differences will give the advanced student, the
researcher and the professional test-user a good understanding of why
precisely people are so very different.

The collection honours the work of Paul Kline, D.Sc., who recently
retired from the only chair of psychometrics in the country.

Colin Cooper is Lecturer in Psychology at Queen’s University, Belfast.
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Preface

Research into individual differences stands at a crossroads. There is now
some agreement that in order to predict behaviour it is necessary to
consider both characteristics of the situation and internal characteristics
of the organism — or ‘individual differences’ — since these two variables
may be assumed to interact in complex ways to determine behaviour.
There is also some agreement between individual-difference theorists
about the number and nature of at least some of these internal character-
istics, and their relation to each other, the domains of intelligence / ability
and personality having been particularly closely studied.

The challenge is now to understand the mechanisms by which these
individual differences operate, and to grasp precisely how they interact
with situational variables to predict behaviour. The chapters that follow
summarise much of what is currently known about the cognitive, social,
physiological and genetic processes that underpin the main areas of indi-
vidual differences. There are of course gaps — partly in order to keep the
book to a reasonable length, and partly because too little is known about
some aspects of individual ditferences to allow sensible process models to
be constructed and tested. The psychology of motivation is one such area,
with the psychology of mood being only slightly better understood. The
primary aim of this work is to examine what is known about theory-driven
and empirically verifiable process models in individual differences, and to
suggest ways forward.

Colin Cooper
Ved Varma



Introduction

This book was planned as a tribute to Paul Kline, who has recently
retired from academic life. Rather than producing some form of eulogy,
the editors felt that it would be more appropriate to produce a ‘state of
the art’ synopsis of a topic that is close to Paul’s heart: the experimental
study of processes that underpin individual differences of various kinds.
The purpose of this Introduction is to allow some of his ex-graduate
students to reflect on his contribution in a rather more personal way.

At the undergraduate level, Paul Kline was an exciting teacher. His
lectures imparted knowledge and wisdom with a light dressing of outra-
geous humour and comment which enthused (and occasionally shocked)
his audience. With hindsight his aim was to show that no matter how
bizarre a theory may sound, if it was logically consistent, well-validated
and addressed an important issue it deserved serious scrutiny. In smaller
groups he talked with (rather than to or at) students, and gave an open,
honest, unassuming, supremely challenging and above all enthusiastic
view of individual differences.

Paul supervised our PhDs in the 1970s and early 1980s, which was a time
when the field of personality was at a low ebb because of situationist argu-
ments. Nevertheless he was convinced that Cattell’s and Eysenck’s work
showed evidence that the personality trait was a useful means of viewing
personality, and that Cattell’s personality sphere should permit the major
source-traits to be identified. Few would now disagree with the former
view, at least. He also appreciated the weaknesses of these methods better
than most, particularly their reliance on self-report data. Hence his
continued interest in objective tests of personality, those aspects of psycho-
analytic theory that seemed to have some empirical basis and
developments in psychometrics (such as G-analysis) which might permit
the responses from projective tests to be categorised and analysed reliably:.

As a research supervisor he was always available, enthusiastic and
supportive, and genuinely interested in the opinions of his graduate
students. Rather than slotting research students into a predetermined
research programme, heencouraged ustodevelop ourown interests — even
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though this must have meant far more work for him. As a result of this he
ended up supervising theses in areas ranging from Lacanian theories of
psychoanalysis through to the factor structure of various popular person-
ality questionnaires; from feminist philosophy to psychometric theory. His
Incisive mind allowed him quickly to identify false premises, errors of logic
and other such pitfalls, yet one always left his office feeling that the original
ideashadworth.

In psychometrics he was not a ‘details man’, an ardent programmer or
expert on numerical analysis. Indeed he was notorious for his ability to
destroy microcomputers; one popular theory held that it was due to the
static electricity generated when he scratched his beard as part of the
creative process! Despite this electrical handicap he understood and
expounded the principles from a conceptual point of view, and in the days
betore research methods training he taught us a whole host of other
extracurricular academic skills, ranging from writing references to
reviewing papers, drafting research proposals, and avoiding having ideas
exploited by others. He also stressed the need to publish, so long as the
basic experimental design was sound: he made us appreciate that an exper-
iment that is not written up might as well never have been performed.

Hisapproach tothe subjecthasalwaysbeentempered by pragmatism. He
argued that many fashionable theories were both woefully unimaginative
and insufficiently supported by firm experimental data, but held that
rigorous experimentation, often based on multivariate techniques, may be
able to draw some truths from even the morass of Freudian theory. He has a
healthy disrespect for ‘psychometric moles’ (Cattell’s term) who focus on
the minutiae of statistical or computational detail rather than on the substan-
tive nature of psychological problems. As every experienced researcher
knows, if the theory is sound, the effect-size respectable and data collection
good, then the detail of data analysis matters rather little. He also maintained
that it is replication, not one-off sophisticated analyses, that determines the
truly substantive nature (or otherwise) of a research result. Several of us feel
thatthisisalessonthatneedstobelearntby those acolytes of structural equa-
tion modelling who seem mesmerised by their ability to create largely
non-replicable models of such complexity that their path diagrams assume
the nature of a plate of spaghetti, and who merrily abandon a model’s
psychological plausibility in order to improve its fit. '

Paul was particularly doubtful of some theoretical and empirical work in
social psychology, based on scales where the same item is paraphrased ten
times thus ensuring high reliability (it could hardly be otherwise) but which
are hopelessly narrow inscope, or where some major theoretical assumption
is simply not borne out by the data. For example, the evidence suggests that
some tests beloved of social psychologists measure situation-specific

responses rather than traits. In his 1988 book Psychology Exposed or The
Emperor’s New Clothes he suggests that many branches of psychology ignore
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what non-psychologists would regard as the important areas of human
functioning but concentrate instead on trivia or closed, hermeneutic
systems that can have no relevance to anything of importance. Reviews of
thisbook revealed depths of emotion that could have only oneinterpretation
foranyone with Freudianleanings.

Paul Kline is probably best known for his twenty or so books, almost all
of which are single-authored. These range in content from two editions of
his standard text on empirical studies of psychoanalytic theory Fact and
Fantasy in Freudian Theory to works with a substantial psychometric
component, such as Psychometrics and Psychology, The Handbook of
Psychological Testing and An Easy Guide to Factor Analysis. They were
written in an extraordinary fashion. He would be seen walking round his
room or up and down the corridor looking preoccupied, clasping his
hands behind his back and staring at the floor or ceiling. Then he would
dive back into his office and quickly write (quite literally) a chapter or
two, in tortured longhand. There were no corrections or drafts; the para-
graphs just leapt out onto the pages, fully formed.

Paul is a rather shy, non-authoritarian man, so some quirk of reaction-
formation doubtless caused him to lead a research project into the
authoritarian personality for the Ministry of Defence. He was really
rather glad when he saw a comment on the final report saying that it
contained ‘nothing of military value’. However it succeeded in its main
aim of producing several quite useful psychological papers.

His retirement has ended the Individual Differences tradition at
Exeter, where Raymond Cattell and Richard Lynn preceded him. And
though most psychologists will know him through his clear, incisive and
occasionally formidable books and journal articles, one of us can
remember quite distinctly an occasion when he handed back an under-
graduate psychometric project explaining gently that it might be quite
appropriate to use the word ‘questionnairre’ in Devon — but not really
anywhere else. We wish him well.

Paul Barrett Psychometrics Unit,
Ashworth Hospital, Liverpool

Colin Cooper School of Psychology,
Queen’s University, Belfast

Sarah Hampson Department of Psychology,
University of Surrey

Jon May Department of Psychology,
University of Sheffield

Corinne Squire Department of Human Relations,
University of East London



Chapter 1

Process models in individual differences
research

Paul T. Barrett

Personality and ability factors are marvellous shorthand summaries of
behavioural regularities: it is so much more parsimonious to speak of
high ‘verbal ability’ than to have to enumerate an individual’s skill at
spelling, comprehension, use of language, understanding of metaphor
and a whole host of other behaviours. However, knowing an individual’s
profile of ability and personality characteristics (and being able to predict
their subsequent behaviour from these traits) does not imply any sort of
understanding of the concepts being measured by standard, psychome-
tric tests — many of which are developed atheoretically, through the use
of factor analysis. To understand these characteristics, it is necessary to
introduce theory-based models that consider how more fundamental
processes (be they psychological, biological, social, cognitive, develop-
mental, genetic or whatever) give rise to the behavioural consistencies
that we term “traits’.

Whilst the contributions that follow discuss in some detail what is
known about particular process models in certain areas of individual
differences research, the purpose of this chapter is to take a more
meta-theoretical approach. Following an appraisal of trait theory, it
examines precisely why the study of process models is vitally impor-
tant for all aspects of individual differences. It also suggests that some
varieties of process model (such as those based on biological, physio-
logical or biochemical processes) lead more naturally to causal
explanations than do others (such as social models). Finally, it provides
a brief description of some wuseful approaches to the biological
processes underlying intelligence and personality — several of which
are little-known, even to specialists — and suggests how traditional

psychometric techniques may need to be revised in the light of process
models.
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WHAT IS A ‘PROCESS MODEL’?

This is an explanatory model of particular behavioural outcomes

(perhaps summarised in terms of a trait or state). It hypothesises that a
series of specified mechanisms function in certain ways, so causing the

observed behaviours. This kind of dynamic model can be contrasted
with a structural model that seeks to describe the possible components of
behaviour, without attempting to state how these components might so
produce the behaviour in question. For example, when trying to predict
a behavioural outcome we might express the precursors to this
behaviour in terms of a series of actions or Interlinking processes that can
be seen to be the basis or the how of the outcome. A structural approach,
however, might propose that certain hypothesised components are
responsible for producing the behaviour. It might well weight scores or
measures of these components to permit an optimal quantitative predic-

tion to be made. However, there is no explanation of why or how these
components produce the outcome.

WHAT ARE INDIVIDUAL DIFFERENCES?

Ostensibly, these are any observed difference between individuals on any
variable chosen by the observer. Such variables may be latent (e.g.,
abstract concepts such as ‘learning potential’ or ‘social class’) or manifest
(such as “‘amount of disposable income’ or ‘scores on Raven’s Matrices’).
However, if we modify the ‘observed difference’ component of this defi-
nition to include the word reliable, we begin to make a distinction
between behavioural variability that is attributable to random influences
and that which is systematic or non-random in origin. Further, if we also
propose that behavioural variability can be explained with greater accu-
racy by taking into account individuals’ levels of certain hypothesised
intrapsychic variables — then we have defined the essential nature of indi-
vidual differences research. The word intrapsychic denotes those
attributes that an individual may be said to possess that will interact
with environmental variables so producing measurable behavioural vari-
ance amongst individuals. Examples of intrapsychic variables are those
defining temperament, cognitive ability, motivation and mood.
Environmental variables are those that are said to exhibit some influence
upon an individual’s behaviour but which exist independently of an
individual’s personal attributes.

For example, it we are interested in determining timed performance
on a recognition memory task using emotive word categories, we could
obtain a sample of individuals and proceed to generate several sample
statistics based solely upon the chronometric indices so generated. One
simple model could consider the average recognition time for the group,
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with the variability around that mean being accorded the status of error.
Alternatively we could also consider the level of trait anxiety for each
individual and perhaps general cognitive ability. Regression procedures
could then be used to explain mean recall time as a function of ability,
trait anxiety, and perhaps the interaction between these two variables. It
is likely that we would now have greater insight into any individual’s
performance. Although the mean recall would be the same, it would be
possible to partition the variance in observed scores such that more of
the ‘error’ is explainable by our two individual difference variables. This is
essentially the argument put forward by Underwood (1975) in a paper
espousing the value of individual difference variables in understanding
cognition.

Consider performance on ability tests as an example of the indi-
vidual differences approach to the study of behaviour. Jensen (1964)
reported a study looking at the performance of university students on
Raven’s Advanced Progressive Matrices. Whereas it is assumed that
performance on problem-solving tasks is solely a function of the cogni-
tive abilities of an individual, Jensen explored the hypothesis that speed
of problem solving may also be related to the personality of the indi-
vidual. His hypothesis was deduced from Eysenck’s theory of the
personality variable introversion/extraversion. This predicted that the
performance of extraverts (measured as speed of problem solving)
would be inferior to that of introverts over a long duration of testing,
due to a gradual build-up of reactive inhibition in extraverts. Jensen
administered the test to each subject individually, without time limit.
However, the total time taken by the individual to complete the test
was recorded secretly by the tester. Although the personality variables
of extraversion (E) and neuroticism (N) did not correlate significantly
with the scores on the test, the correlation between E and the comple-
tion duration was -.46 (p<0.01). This result indicates that if the test had
been administered under timed conditions, the more extraverted indi-
viduals might probably have scored higher than the more introverted
individuals. Thus the experiment shows that it can be erroneous to
assume that performance on ability tests is solely a function of the
ability of an individual, given particular test administration conditions
that interact with particular features of an individual’s personality.
Eysenck and Eysenck (1985) and Eysenck (1994) detail further evidence
of this particular phenomenon. In other words, ‘ability tests’ are
producing differences between individuals that are not attributable to a
single causal variable — ability. Further examples of such approaches in

the area of memory and cognition are to be found in Cohen (1994), as
well as in Michael Eysenck’s chapter in this volume.
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WHAT ARE THE AREAS OF STUDY ENCOMPASSED WITHIN
INDIVIDUAL DIFFERENCES RESEARCH?

lo answer this, I refer to a quotation from Eysenck (1970) who provided
a definition of personality as:

A more or less stable and enduring organisation of a person’s char-
acter, temperament, intellect and physique, which determines his
unique adjustment to the environment. Character denotes a person’s
more or less stable and enduring system of conative behaviour (‘will’);
temperament, his more or less stable and enduring system of affective
behaviour (‘emotion’); intellect, his more or less stable and enduring
system of cognitive behaviour (‘intelligence’); physique, his more or

less stable and enduring system of bodily configuration and neuroen-
docrine endowment.

(Eysenck, 1970, p. 2)

Note here that Eysenck is using the term ‘personality’ as a composite
variable that is viewed as the product of four conceptual entities. I
would modify the above definition slightly by dropping the term
‘character” and making explicit that ‘will’ involves the concept of moti-
vation. This has important repercussions as will be seen below.
However, it is significant to note that Eysenck is careful not to treat
the concepts of motivation/will, emotion, intelligence and biological
composition as discrete entities. Although it is easier to examine each
of these areas in isolation from each other, the evidence and explana-
tory process theory that is beginning to emerge from research
laboratories suggests that this separation is becoming tenuous, as
shown in Jensen’s (1964) study discussed above. Experimental studies
of individual differences thus require great attention to be paid to
experimental design where either the interactions deduced from theory
are ‘built into” a design, or where experimental manipulation ‘controls’
the deduced interactions.

Although multivariate data analysis and computing technology have
now reached levels of sophistication that enable large-scale data analyses
to be undertaken with relative ease, this has brought with it the problems
of ‘data-dredging’ and mindless empiricism. It is now too easy to
generate studies that seem no more than an attempt to measure every-
thing and hope that some sense can be made of whatever results can be
made to pour forth from the computer. Whereas the pioneers of multi-
variate psychology (e.g., Cattell, Eysenck and Kline) preached judicious
and theory-laden use of the new techniques and advances, many practi-
tioners and researchers nowadays seem to view the techniques as an
alternative to careful theory-driven scientific investigation. The author
himself almost became wrongly convinced about the capability of the
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computer to produce, not just prodigious amounts of analysis but,
results that were meaningful. Experience taught otherwise!

A second implication of the definition given above is that the four
concepts of motivation/will, temperament, intellect and physique are
viewed as systems, and systems are defined by structure and process.
This is very much reflected in the kind of theory proposed by Eysenck
and others who are looking for causal models of behaviour. Whereas
Cattellian theory initially was very much concerned with inductive gener-
ation of psychometric structure, Eysenckian theory has been primarily
involved with deducing the processes that might permit coherent struc-
ture to be found within the psychometric domain. Following Eysenck
(1994), 1 think it is essential that the area of individual differences
research should move forward from the purely structural models of
psychometrics and correlational/covariance analysis of questionnaire
data matrices into the direct investigation of causal models of the
processes by which such structure manifests itself at the psychometric
level. However, as will be noted below, current evidence indicates that
this is not going to be a straightforward task.

Finally, before departing this section, it is important to note that the
statements made so far are sufficiently generalised to permit the study
of individual differences in both the normal and clinical domains. The
kinds of process models that may be generated do not rely upon
discrete boundaries being constructed between behaviourally normal
and abnormal individuals. Rather, such models propose that abnor-
mality is defined by extreme positions on continua, irrespective of
whether the continua are largely defined biologically, psychometrically,
or socially.

PROCESS IDENTIFICATION AND LEVEL OF EXPLANATION

Before any model (structural or process) can be generated, it is a pre-
requisite that a phenomenon is detected. That is, in order to attempt to
generate an explanatory model, it is incumbent upon a researcher to
demonstrate empirically that a phenomenon (e.g., a personality trait)
exists to be explained. This seemingly trivial statement, first proposed by
Woodward (1989) in the philosophy of science literature, and applied to
the psychological domain by Haig (in preparation), has enormous reper-
cussions within the empirical science of psychology. A phenomenon
must be both differentiable from other phenomena (uniquely identifi-
able), and replicable. The phenomena can be either manifest or latent.
Once any phenomenon is established as an empirical ‘fact’, by noting its
replicability and reliability of identification, it is then appropriate to
generate some explanatory process model that attempts to infer causal
inference from the conditions and processes that produce the



© Paul T. Barrett

phenomenon. It does so by assuming the phenomenon to be the depen-
dent variable, and positing several (measurable) lower-level independent
variables together with some theoretical model that suggests how these
may jointly influence the dependent variable.

When generating causal theories in individual differences, the
researcher can choose explanatory processes that reside at four levels of
explanation: the social, the cognitive, the psychodynamic and the biolog-
ical. (I have mentioned the psychodynamic level here as it does attempt
to generate process theory, albeit on the basis of little or no empirical
foundation.) A process model at the social level will couch explanatory
theory in terms of person-to-person interaction and the rules for
behaviour that are defined in/by society. As Sarah Hampson indicates in
her chapter, the social process model may be defined entirely in a
constructionist framework (where individual attributes play no part in the
model) or in a constructivist framework (which posits an interaction
between an individual’s attributes and the environment within which
they operate from moment to moment). The cognitive approach to
explaining individual differences can be viewed in global cognition-
based theories such as Bandura’s (1986) social-cognition theory or
seligman’s (Seligman et al., 1979) learned helplessness/optimism attribu-
tion-style theory. Alternatively, elementary cognitive tasks (ECTs), such
as reaction time, inspection time, analogy item problem solving and
memory span, are used to aid in the determination of the processes

involved and their processing durations. The term ECT is defined by
Carroll (1993) as:

any one of a possibly large number of tasks in which a person under-
takes, or is assigned, a performance for which there is a specifiable
class of “successful” or ‘correct’ outcomes or end states which are to be
attained through a relatively small number of mental processes or
operations, and whose successful outcomes depend on the instruc-
tions given to, or the sets or plans adopted by, the person.

(Carroll, 1993 p. 11)

Generally, the investigator will use the results from ECTs to infer differ-
ences in cognitive abilities. This kind of empirical investigation has
been called the ‘cognitive correlates’ approach by Sternberg (1990). This
can be contrasted with the ‘cognitive components” methodology, based
largely upon the work of Sternberg (1977). Here tasks are broken down
into discrete processing components, which are then systematically
manipulated in order to observe the timed responses. Finally, at the
biological level of explanation, theory generation is specified at the level
of biological structures and processes. Generally, biological models of

individual differences are proposed as the foundation of the social and
cognitive levels of explanatory theory. For example, Eysenck (1988)
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views intelligence within three facets of understanding — the biological,
psychometric (cognitive) and the social/practical domain. It 1s the
biological processes that are considered the precursors of the
behaviours which are described within the psychometric domain ot
investigation. As Eysenck (1988) has indicated, the psychometric
domain or level is also influenced by social and environmental
processes. That there is a synergy between all three levels of explana-
tion is not in doubt. Rather, it is the overall directionality of causal
explanation that is contentious (see Hampson, 1992; H.]. Eysenck, 1992;
Neisser and Fivush, 1994; Gergen and Gergen, 1988). More explicitly,
we might ask whether the interaction between biology, cognition and
social processes is equally multidirectional, or whether an individual’s
biological make-up can determine to a large extent the level and style of
both cognitive and social performance.

THE STATIC DESCRIPTION OF INDIVIDUAL
DIFFERENCES - PSYCHOMETRICS

It is fair to say that the basis for much of the psychometric description of
individual differences in personality has been built upon the concept of
the trait, first espoused by Allport (1937) and Stagner (1937). However,
the definition of a trait differed markedly between these two individuals,
with Allport speaking of traits as initiating and guiding behaviour, with
some traits identified as motives and others as stylistic descriptions.
Stagner claimed that traits were just convenient descriptions of
behaviour, and not explanatory concepts or motivators. Further, he saw
no reason to believe that traits were consistent from one situation to the
next. Within the domain of intelligence, Spearman (1927) had attempted
to identify ‘¢” — a pervasive unidimensional concept of cognitive ability,
identified by him using factor analysis. Thurstone (1938) disagreed with
Spearman by proposing a series of factors of intelligence, however, as
Eysenck and Eysenck (1985) note, a measure of agreement was finally
reached between Spearman and Thurstone in that not only was a general
factor shown to be empirically identifiable, but also that several other
factors of cognitive abilities were also seen to be identifiable (even
though correlated to some extent between one another). Finally, it was
Eysenck (1947), Vernon (1950) and Cattell (1957, 1971) who first created
the benchmark psychometric solutions for personality and ability vari-
ables. With regard to. present-day psychometric structure, frankly very
little has changed from these seminal efforts. Carroll (1993) has provided

a remarkable report of psychometric analyses of more than 460 datasets
of ability test items: the results remain very similar to Cattell’s original
factor structures. -

The five-factor model of Tupes and Christal (1961) and McCrae and
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Costa (1985) is really no more than a truncated, orthogonalised second-
order factor solution that Cattell first demonstrated in 1957 (see also

John, 1990). As far back as the early 1980s, both Paul Kline and myself
had mused over the proposition that the whole field of psychometrics
was stagnating in a methodological cul-de-sac, offering no new insights

or substantive psychological knowledge. Eysenck seems to be concurring
with this in a recent chapter, stating:

Altogether, it seems that we are still plagued by the separation of
Cronbach’s “Two disciplines of scientific psychology’, that is, the
psychometric and the experimental. Until and unless we manage to
unite these into one seamless garment, new attempts to understand

better the nature of personality and intelligence and their interaction
will be severely compromised.

(Eysenck, 1994, p. 26)

The problem with psychometric models is that they are essentially
sterile, descriptive structures. They are undoubtedly the crucial precur-
sors to the development of substantive process theory but, by
themselves, can only offer summary description of covariance between
observations. As indicated above, they assist in the identification of
psychological phenomena, but not in the attribution of causality. This

requires the specification of process, and it is to this class of models that I
now turn.

CAUSAL/PROCESS MODELS OF INDIVIDUAL DIFFERENCES

Attribution theory

With regard to models put forward at the social level of explanation,
social-cognitive (Bandura, 1986) and attribution theory (Forsterling, 1986;
Rotter, 1966; Abramson et al., 1978) seem to be the most comprehensive
of these approaches. Cognitive theories of personality are based upon the
proposition that there are components of cognition that determine how
an individual evaluates, interprets and organises information that is
considered relevant. Little can be said about these theories other than
they seem to exist in isolation from the large body of evidence accrued at
the biological and psychometric levels of investigation. Further, there is
actually surprisingly little explanatory power within these theories, as
many are confined mainly to either clinical situations or specific social
processes. For example, Seligman’s work in this area has been based
upon a reformulation of learned helplessness that was originally based
on animal studies (Seligman, 1975). As Sweeney et al., (1986) noted,

research based upon human research participants offers little support for
this model. Thus it was again redefined as an attributional-style model
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by Abramson et al., (1978) and has since had some success in explaining
certain behaviours. However, the kinds of processes bought forward to

provide the explanatory theory are large-scale, and gross in conception.
Seligman’s theory states that

attributing lack of control to internal factors leads to lowered self-
esteem, whereas attributing lack of control to external factors does not.
Furthermore, attributing lack of control to stable factors should lead to
helplessness deficits extended across time, and attributing lack of
control to global factors should lead to wide generalisation of help-

lessness deficits across situations. . .
(Seligman et al., 1979, p. 242)

Although social-cognitive individual differences theory does have
some explanatory power, there seems to be a complete avoidance of the
more fundamental attributes of individuals. It is true that the cognitive
explanations are couched in process form, but these seem to involve yet
more assumptions about hypothesised processing components of cogni-
tion that themselves need empirical examination. Thus such models are
really not very parsimonious. Furthermore, because they rely on
concepts that simply fail to emerge from cross-situational analyses of
behaviour — ‘non-traits’ such as ‘internal locus of control’ about which
Kline (1993) makes several pithy comments — it is difficult to see how
these models can possibly work. ‘Experiments’ in this area merely
involve correlating scores on various questionnaires, and inferring causal
models from certain patterns of correlations. However, since all the data
generally come from the same domain (self-report, or rating) it is always
possible that the correlations emerge because some other variable (social
desirability, for example) will affect some people’s scores on both
measures. This may give the false impression that two constructs are
causally related. I am unsure whether proceeding with theory generation
at this level, in apparent ignorance of the more fundamental individual
differences theory being currently proposed at the biological level, will
prove optimal in the long term.

Hampson’s social constructivist model of personality (1992, 1995)

Another, less comprehensive and perhaps more focused, approach is that
put forward by Sarah Hampson (see her chapter in this book). Hampson’s
social constructivist model of personality is based upon the premise that
personality is a dynamic function both of an observer and an actor (self-

observer). An individual observer is assumed to interpret another
individual actor’s behaviour, and respond accordingly. The actor is also

assumed to adopt the role of self-observer, and make corresponding
adjustments to behaviour that are then in turn interpreted by the observer,
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and so on. The constructivist approach acknowledges that biological
mechanisms and behavioural traits will form part of this interactive
process in that they affect the intra-individual component of the inter-indi-
vidual interaction. However, the concept of personality is seen ultimately
as a constructive process, that is formed directly as a function of the inter-
action between two or more individuals. It is especially important to
distinguish the key philosophical distinction that lies behind the theory
generated within social constructionism and that formed within a social
constructivist position. This distinction revolves around the proposition
that personality is not a reality, to be observed similarly by independent
observers, but rather is a social creation that is being continually defined
by actors and observers. Hampson’s model acknowledges the concept of

an independent reality, but also proposes that social interaction is an addi-
tional defining feature of both the language and concept of personality.

M.W. Eysenck’s processing efficiency theory of anxiety (1992)

This is an approach to theory generation that tries to explicate the cognitive
processes involved in anxiety-related behaviours. Essentially, it is an
attempt to explain cognitive performance as a function of state anxiety. The
latter concept is concerned with levels of anxiety that are transient and situ-
ation-dependent, as contrasted with trait anxiety which is considered a
relatively enduring and stable attribute for an individual. However, as
Eysenck and Calvo (1992) indicate, measurements of these two concepts
generally correlate at around 0.70, hence there is a close relationship
between the two. At the heart of the theory is the proposition that high-
anxiety individuals differ from those with low anxiety, based upon the
amount of information processing and attentional resources available for
any task that involves elements of stress. He has coined the clinical term
‘hypervigilance’ to describe the excessive level of processing resources that
are committed to detecting and processing threat-related stimuli or events
within a high-anxiety individual. Because of this tendency to maintain a
heightened level of threat-detection, behavioural performance in the
highly anxious individual is negatively affected. Eysenck and his co-
workers have now carried out many experiments to demonstrate that the
tundamental proposition of the theory is supported by empirical results. In
addition, as is apparent from his chapter in this book, he has gone further
than most in attempting to demonstrate that the concept of anxiety is
perhaps best defined in terms of cognitive processes that rely less upon the
notion of biologically mediated response mechanisms and more upon
learned cognitive processes. Although this theory is solely concerned with
explaining individual differences in anxiety, it is nevertheless interesting to

contemplate the extrapolation of this process-oriented approach to other
areas of individual differences research.
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H.J. Eysenck’s biological model of personality (1957, 1967)

This biologically based model proposes that introversion/extraversion 1s
a function of the levels of activity (arousal) within a cortico-reticular loop,
involving processing within the reticular formation through the
Ascending Reticular Activating System and the cerebral cortex.
Introverts are hypothesised to have greater levels of activity within this
loop, hence are characterised as having greater cortical arousal than
extraverts. Neuroticism is thought to be a consequence of the level of
activity within the visceral brain (consisting of the hippocampus, amyg-
dala, cingulum, septum and hypothalamus). Individuals who show a
greater level of neurotic behaviour are said to have a greater capacity for
‘activation’ within this biological system. That is, they produce biochem-
ical and electrophysiological activity in these structures more readily
than those who are low in neuroticism. Finally, Eysenck and Eysenck
(1976) proposed that a third concept (psychoticism) was needed to
explain behaviours that seemed to lie along a dimension that ranged
from normal through criminal and psychopathic to psychotic. The
biological model for this dimension is less well developed. A substantial
review of the status of the arousal/activation model of
introversion/ extraversion is given in Bullock and Gilliland (1993).

Gray’s (1972, 1981) biological theory of personality

Gray’s theory shares some similarity with Eysenck’s proposals, however,
he argues that the two dimensions of extraversion and neuroticism
should be conceptually realigned as dimensions of impulsivity and
anxiety. This proposition was based upon research on animal learning
and physiology. It suggested that, in animals, individual ditterences exist
in the susceptibility to punishment (the anxiety dimension), which is
physiologically mediated by activity within a behavioural inhibition
system composed of the septo-hippocampal system, monoamine-
mediated afferents from the brain-stem, and neocortical projection in the
frontal lobe. The psychometric vector defining this biological construct
would extend from neurotic introvert to stable extravert. The axis sits at
45 degrees within the orthogonal space of Eysenck’s extraversion and
neuroticism factors. Individual differences in the susceptibility to reward
(the impulsivity dimension) in animals are viewed as being related to an
‘approach’ system which is primarily mediated by the medial forebrain
bundle and the lateral hypothalamus. In psychometric terms, this would
equate to a vector with poles of neurotic extravert to stable introvert.

These two biological models briefly adumbrated above can be said to
be the two most substantive attempts at a causal model of tempera-

ment/ personality. Within the framework of these models, more specific
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models have been generated to explain certain behaviours within partic-
ular domains of interest. For example, within the clinical domain,

Cloninger’s (1986) model of adaptive personality traits, Raine’s (1993)
remarkable work on the biological bases of criminal behaviour, and

J

evidence supporting the conceptualisation of anxiety /neuroticism as a
unidimensional construct. M.W. Eysenck (1992, and in this book) outlines
the sometimes disparate results found when looking for convergent
evidence of a construct of anxiety at the biological, cognitive and psycho-
metric levels of analysis. Of especial note here is the work by Fahrenberg
(1988, 1992) who, after twenty years of investigation of the construct of
anxiety at the biological level of analysis, found no evidence for a unidi-
mensional construct of anxiety as posited by Eysenck and Gray. Myrtek’s
(1984) work on the evaluation of the concept of physiological responsive-
ness or lability of the nervous system (as espoused by H.J. Eysenck) also
led him to conclude that the use of such terminology is not supported by
the available empirical evidence. Fahrenberg (1992) has since hinted that
an idiographic approach to the examination and measurement of the

construct might be the only way forward. I will return to this issue later
in this chapter.

Intelligence

Within the domain of intelligence there had been little or no substantive
causal theory generated until the initial work of Hendrickson and
Hendrickson (1980), who provided a biochemically based, observed,
causal model for individual differences in psychometric measures of
intelligence. Since then, much empirical work has attempted to replicate
and extend their initial observations. Two recent empirically based
reviews of the Hendrickson work have been recently provided by
Robinson (1993, in press). Two other substantial reviews of the entire
area are provided by Barrett and Eysenck (1992) and Deary and Caryl
(1993). While much of this work has concentrated upon the mechanism
of nerve conduction variability (Barrett and Eysenck, 1994) and cortical
nerve conduction velocity (Reed and Jensen, 1993), there have been three
other significant theoretical developments in this same area, each
tocusing upon different conceptualisations of explanatory theory at the
biological level.

First, the work of Weiss (1986, 1989, 1992) has generated a theory
which relies upon specific brain biochemistry and particle physics to

provide prediction and theoretical support for empirical findings within
both the electroencephalographic and psychometric realms of cognitive
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abilities. Essentially, Weiss has suggested a possible biochemical mecha-
nism for the transmission and subsequent use of information within the
brain that also explains why there is a relation between cerebral glucose
metabolic rate and performance on IQ tests (Haier, 1993). Weiss also indi-
cates that this biochemical functioning is the product of a hypothesised
gene locus for intelligence. Related to this work is that of Lehrl and
Fischer (1988, 1990) who have looked at individual differences in cogni-
tive functioning in terms of information-processing capacity. They
compute capacity directly (in bits per second) and find that this measure
correlates in the order of +0.8 with verbal IQ scores. (Note however that
Kline et al., 1994, and Draycott and Kline, 1994, have demonstrated that
the parameter may be more closely related to crystallised IQ and
memory than to general intelligence per se.)

Secondly, there is the work of Robinson (1982, 1987, 1993) who has
generated a cerebral arousability theory within the domains of neo-
Pavlovian and Eysenckian personality theory. Robinson’s work also
provides an explanatory theory for the concept of biological intelligence
and its measurement using electroencephalography. This is a model that
has provided spectacular empirical results (correlations between psycho-
metric measures of personality and physical system parameters between
0.63 and 0.95), yet has been largely ignored by the wider community ot
individual difference psychologists. Admittedly, some of the work on the
intelligence theory has not met with complete replication to date (Barrett
and Eysenck, 1992; although see Stough et al., 1996), but nevertheless,
this is a theory that has generated several testable hypotheses and awaits
substantive examination by independent investigators.

Finally, a recent paper by Miller (1994) has put forward the hypothesis
that myelinisation of cerebral nerve fibres is one of the major causal
mechanisms that differentiates individuals in terms of intelligence and
information-processing capacity. This is an integrative theory that draws
upon empirical evidence from several fields of study, including
behavioural genetics, psychometrics, biomedical imaging, electrophysi-
ology, developmental biology, nutrition and brain biochemistry. The
theory is tied very much to the concept of nerve transmission variability
and speed of conduction, these transmission signal characteristics being
mediated by the quantity of myelinated axons and the density of myelin-
isation of fibres within the brain.

In this brief discussion of the status of theory concerning intelligence, 1
have purposely not mentioned the various theories that may be said to
remain more at the level of speculation than based upon any solid foun-

dation of empirical evidence. The all-encompassing nature of such
theories has tended to leave them metaphorically ‘beached” in an

academic cul-de-sac. They are of interest, but of little practical use for an
investigator trying to tease out the causal mechanisms of individual
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differences in intelligence. For example, theories proposed by Howe
(1988, 1989), Sternberg (1990) and Gardner (Gardner, Kornhaber and
Wake, 1996) are all variously based at the cognitive and social level of
process, yet, apart from elements of Sternberg’s triarchic theory, all exist
more as speculative descriptions of the causation of observed behaviours
than testable, formal theoretical propositions. For example, much of
Howe’s theorising about the causes of individual differences in intelli-
gence (and also giftedness) seems to be based more on the Interpretation
of the results from a few narrow areas of investigation than a broad
overview of the entire range of empirical evidence that is now available.
At the opposite end of this spectrum, Gardner’s model of multiple intel-
ligences is attractive in that it comprehensively addresses the issue of the
behavioural width of the concept, but offers no solutions as to how an
iInvestigator might proceed to test certain propositions of the model.
Although this particular area of Investigation still lacks substantive
process-based theory, it is my opinion that it is not to be found in models
that rely solely on differences in cognitive processes, learning styles, or
social learning processes, to explain individual differences in intelli-
gence. With the quantity of empirical evidence becoming available
concerning the biological correlates of psychometric intelligence, it is
perhaps more optimal to view the behavioural outcome measures as the

result of the interaction between the environment and an individual’s
biological make-up.

AN EVALUATION

The rather brief outline of the key models and theories that exist within
the individual differences area shows that the nature of the theory being
produced is changing. The advances in knowledge and understanding of
individual differences is no longer the domain of the social scientist or
psychometrician. Rather, explanatory theory has shifted in two ways: to
the more fundamental level of biology in order to seek causal explana-
tions of behavioural outcomes, and to the cognitive level, in order to
determine the processes that define the behaviours being observed. This
Is not to deny the importance of purely social and psychometric levels of
analysis, which are invaluable for identifying the phenomena whose
processes then require explanation. However, I suspect that the primary
cause of these phenomena will best be found at the biological level of
explanation, using this knowledge simultaneously to seek behavioural-
outcome explanations using cognitive process models.

This shift in focus towards biological and cognitive process models is
not happening because researchers have arbitrarily decided that they

will begin to seek explanation at this level. There is instead recognition
that purely social and psychometric theories cannot fully explain the
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causes of individual differences, whilst any theory that ignores the many
biological differences between organisms when attempting to describe
individual and group behaviours is clearly incomplete. This is not an
argument for nature over nurture or a crude attempt to explain
behaviour directly by recourse to a particular biological structure, system
or process. It is, however, a serious attempt to begin to explicate the role
of an individual’s biology in determining, to some degree, their motiva-
tion, personality, emotionality and intelligence. It is also accepted that
there is constant interaction with the environment, which is also perhaps
likely to be having an impact on an individual’s cerebral physiology
(Jacobs et al., 1993). Lynn’s (1993) review of the evidence concerning the
relationship between nutrition and intellectual functioning demonstrates
the substantive interactive effect of this particular, albeit gross, feature of
the environment.

In addition, it is significant that the models all deal with a level of
process that is very detailed, but that can be linked through psychome-
tric indices and empirical observation to real-world behaviours.
Essentially, the biological approach needs to consider the extent to which
mechanisms, structures, or processes can be altered by environmental
factors (illness, learning, training, pharmacological intervention etc.).
Some (e.g., nerve conduction variability) appear to be relatively fixed,
whilst others may be modifiable. The recursive nature of the interaction
between environment and biology has already been suggested in the
field of behaviour genetics, with the Scarr and McCartney (1983) theory
of the genotype/environment linkage. This states that genotypes deter-
mine to some extent the kind of environment and situations that an
individual will choose (when possible). That is, the genotype can be seen
to be restraining or promoting certain interactions with the environment.
Attitudinal as well as personality and intelligence data show a significant
genetic influence (Martin et al., 1986; Heath et al., 1989) suggesting that
learning and social mobility tend to augment rather than erode the
effects of the genotype on behaviour. This has obvious repercussions
within biometric analyses for the specification of the environment as
something that is independent from an individual’s genotype.

A second feature of the new generation of models being produced is
that they are all built upon a foundation of empirical work. Some is used
indirectly in order to show that the models can predict a variety of speci-
fied outcomes, with other more direct evidence indicating that key
features of the models can be empirically verified. This is especially true
of Robinson’s model (mentioned above). It is based initially on psycho-
logical observations and inferred psychological processes. Objective

psychophysiological data are subsequently used to test the inferred
biological substrate rather than relying on assumed physiological struc-

tures or processes (e.g., limbic reactivity). All such models extend beyond
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the domain of biology, relying upon evidence at both the
psychometric/ cognitive and social levels to aid and assist in the model-
generation process. It is now becoming more apparent that research in
individual differences requires a shift from the correlational analysis

model to that of an experimental paradigm (a point made by Eysenck,
1994). Whilst the correlational model can assist in 1dentifying substantive
correlates, and to some extent can aid in the causal modelling of
constructs (such as in the use of structural equation modelling based
upon covariance structures), it is not sufficient as an experimental model
tor the elucidation and empirical analysis of individual processes. These
are essentially cognitively based operations that require examination of
dynamic systems rather than static ‘concepts’.

A third feature of the models now being proposed is that they may
break down artificial distinctions between personality, temperament and
ability. They seek to explain both personality / temperament and intellec-
tual functions. |With the introduction of Goleman’s (1995) concept of
emotional intelligence (akin to Sternberg’s, 1985, and H.J. Eysenck’s,
1992, usage of the term social/practical intelligence), it is now clear that
process models must begin to take into account the nature of behaviour
as an integration of motive, personality, temperament and intellect. This
might well be expected to have an impact on purely cognitive process
models of cognition such as the SOAR model of Laird, Newell and
Rosenbloom (1987) and Newell (1990). The implication is that the empir-
ical testing of such models requires a careful approach that is sensitive to
the possible interactions between processes. Further, it does lead one to
question the adequacy of many of the psychometric and biological
models of personality that have been put forward. For example,
Eysenck’s or Gray’s theories of temperament invoke relatively few major
concepts. They are parsimonious, ‘broad brush’ models. However, as has
been noted above, the concept of N (anxiety) is probably too broad as
currently conceived, with little or no evidence (Myrtek, 1984) for either a
‘lability” or single behavioural dimension (even though the psychometric
analysis of questionnaire data consistently indicates a single broad
factor). If N is a more individualistic, cognitively based concept, with a
differentiated response style within individuals, then Fahrenberg’s argu-
ment concerning idiographic assessment may well prove relevant. That
1s, it will prove to be impossible to account for psychophysiological and
behavioural differences in anxiety levels using essentially nomothetic
measuring instruments. Such a research strategy would have profound
implications for the whole area of individual differences research.
However, the puzzling feature of this issue is why the questionnaire
measurement of anxiety seems to point consistently to a single general

measure (see Eysenck and Eysenck, 1985, for a review of this research
literature), whereas psychophysiological and behavioural evidence
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appears multidimensional and fractionated, to use Haynes and Wilson’s
(1979) terminology.

THE FUTURE

So, where does all this take us? From the above, the reader may
deduce that I consider the biological process models now being gener-
ated as the hotbed for future empirical work in individual differences
research. Cognitive and social-process models, (e.g., the work of M.W.
Eysenck and Hampson) will complement this approach. From the briet
overview of models presented above, I think the reader will see that
this whole area is on the verge of a change in research style that is
simultaneously focusing on both the biological and cognitive levels ot
analysis, allied to a change in experimental paradigm that is becoming
more deductive in design. However, Kline's (1995) statements at a
recent conference on occupational testing should also be noted. He
stressed the paucity of substantive developments within psychometric
measures of personality, and the need to look at performance itself
rather than continue to ask self-report questions about it. Perhaps the
whole area of psychometrics should be regenerated within a more
experimental and deductive framework, with self-report questionnaires
being replaced by carefully developed performance measures. In a
sense, Cattell and Warburton (1967) have already provided us with a
foundation for many new ‘objective’ tests. Deductions from the models
outlined above should enable a more precise and targeted psychome-
tric/ experimental approach to the creation of a new range of measures
of both cognitive and affect variables. _
However, I also feel that somewhere along the line, psychometricians
have forgotten about motivation — a point also made by Pervin (1990).
Although the social-cognitive area has addressed the concept with some
vigour, psychometricians have largely ignored the concept (with the
exception of Cattell, 1990; see also Boyle, 1988 for an excellent review of
this area). This is perhaps the most difficult of all psychometric problems
to solve, in that it requires the assessment of an essentially dynamic
process. Cattell’s Motivation Analysis Test is but one approach to this
problem. Taking into account the biological models of temperament,
personality and intelligence, the problem first requires an elucidation of
what needs to be measured (if anything), over and above these three
constructs. Perhaps motivation is simply some product of all three, that
requires a form of dynamic calculus of the type initially presented by

Cattell. Certainly, it is difficult to decide whether a concept such as Gray’s
susceptibility to reward is itself a causal motivating variable or should be
targeted as a temperament variable — which is perceived differently from a
hypothesised motivation variable such as ‘need for achievement’.
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In conclusion, I hope the reader now has developed an impression of
both the excitement and challenge that faces individual differences

research in the 1990s and beyond. With the advent of modern technology
for the non-invasive measurement and imaging of many biological struc-
tures and processes, a new window has been opened into the functioning
human being. In addition, with fifty years of psychometric work on the
identification and measurement of behavioural phenomena, the time is
now ripe for a new paradigm to take hold. Eysenck and Eysenck first put
torward this possibility in 1985, Kline has repeatedly indicated in the
Intervening period that purely psychometric analyses are leading
nowhere, and Revelle’s (1995) recent review of the area of personality
investigation has demonstrated that some research strategy change is

underway. I hope I have added some additional impetus and focus to
these calls for change.
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Chapter 2

‘Can personality study ever be
objective? The role of experiment in
discovering the structure of personality

Hans J. Eysenck

THE NATURE OF TAXONOMY IN SCIENCE

Science always needs taxonomic studies to assign its contents to mean-
ingful groups, and causal theories to give theoretical substance to these
groups. Taxonomists in the fields of flora and fauna devised polythetic
groupings in the absence of a causal theory, i.e., arrangements which
‘place together organisms that have the greatest number of shared
features, and no single feature is essential to group membership or is
sufficient to make an organism a member of the group’ (Sokal and
Sneath, 1963). They credit Adamson (1763) with the introduction of the
polythetic type of system into biology, taking the place held previously
by the monothetic system in which a unique set of features is both suffi-
cient and necessary for membership of the group thus defined. Any
monothetic system will always carry the risk of serious misclassification
if we wish to make natural phenetic groups. Yet any polythetic system
has great problems in that numerical solutions are essentially indetermi-
nate in the absence of causal relations; hence the well-known ferocity of
battles between taxonomists in biology, and between tactor analysts in
psychology. '
The analysis by phenetic relationship which has become all but universal
in biology received a set-back when analysis by relation through ancestry
was reinstated after the publication of The Origin of Species. Suddenly
Darwin’s theory seemed to suggest the basis for the existence of natural
systematic categories; their members were related because of descent
from a common ancestor. Unfortunately, history has shown that this
enthusiasm could only be short-lived; we cannot make use of phylogeny
for classification since in the vast majority of cases phylogenies are
unknown. Inviting as the argument from ancestry may appear, therefore,
in its Darwinian guise, nevertheless it has to be rejected for reasons given

by Sokal and Sneath already quoted. The reasons for this rejection are
very similar to those which in due course will cause us to reject princi-

ples of classification derived from Freudian psychoanalysis, and prefer
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those from a factor analytic approach. Freud’s description of personality
1S In terms of anal, oral or other stages of infantile development; it
presupposes knowledge which is not available, just as classification by
phylogeny is inapplicable because of ignorance. (The same argument
applies to Sheldon’s derivation of body types from the three main
germinal layers — Eysenck, 1970.) In both cases we are thrown back on
our power of description and on such mathematical computations as we
may find useful in giving quantitative assessments of similarities and
ditferences between the observed characters.

In recent years this potentially fundamental causal variable — evolu-
tion - has been reinstated by virtue of the success of genetic
investigations of DNA and the methodological advances associated
with the advent of molecular genetics. We can now measure the differ-
ences in genetic make-up of different phenetic groups, and thus
establish their evolutionary relationship. This has authenticated the
major results of polythetic research, while adjudicating in cases of
differences on minor matters. Clearly polythetic methods have consider-
able value, but cannot by themselves create a fundamental system of
classification.

How in fact does a biologist proceed? Sneath (1964) has set the proce-
dures out according to the following four steps.

1 The organisms are chosen, and their characters are recorded as a table.

2 Each organism is compared with every other and their overall resem-
blance is estimated as indicated by all the characters. This yields a
new table, a table of similarities.

3 The organisms are now sorted into groups on the basis of their mutual
similarities. Like organisms are brought next to like, and separated
from unlike, and these groups or phenons are taken to represent the
‘natural’ taxonomic groups whose relationships can be represented in
numerical form.

4 The characters can now be re-examined to find those that are most
constant within the groups that have emerged from the analysis.
These can be used as diagnostic characters in keys for identifying
specimens.

Sokal and Sneath (1963) discuss in great detail the many theoretical prob-
lems that arise as well as the mathematical formulae useful in the
estimation of taxonomic resemblances. Much of what they have to say is
of great value and importance for psychology as well as for botany and
zoology, although of course a number of problems are specific to each of
these different sciences. '

This represents one method of analysing tables of similarities, which

are usually expressed in terms of correlations in psychological research.
It corresponds to analysing correlations between people, each of whom
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has filled in a personality questionnaire, or has been rated on a rating
scale; this would bring together people similar in personality make-up.
Or we can correlate tests (or test items), to tell us which traits, or
behaviours, go together. The latter method results in factors, and these
have overwhelmingly become the basis of our personahty taxonomies.
Factor analysis, of course, has not only been used in psychology.
Physicists have found it invaluable in dissecting complex physical
phenomena, such as the consistency (rheology) of cheese (Harper and
Baron, 1951; Scott-Blair, 1951a, b; Harper et al., 1950). It has also been
applied in geology (Merriam, 1965). I have discussed the nature of factor
analysis, its application to physical phenomena, and the question of
validity elsewhere (Eysenck, 1969a).

Such factors have the usual advantages of polythetic research, and I
have always advocated the potential usefulness of factor analysis
(Eysenck, 1969b). But there clearly are difficulties with its use that make
it a good servant, but a bad master. The worst fault is the inevitable subjec-
tivity which runs through the whole procedure.

e Selection of items is inherently subjective, as is selection of tests.

e Selection of samples is inherently subjective; usually only students of
identical nationality are sampled.

e Choice of method of analysis is subjective, there being no agreed rules.

e Choice of oblique or orthogonal rotation (or even retention of factors
as extracted) is inherently subjective, as are suggested rules of proce-
dure like Thurstone’s simple structure.

e The number of factors extracted and/or rotated is subjective, as is the
choice of different criteria (eigenvalues, scree, etc.); it is well known
that these criteria seldom give identical answers. Even with the use of
a single criterion, like the scree test, the answer often resembles a
Delphic oracle, depending on the whims and predilections of the
worker involved.

e Interpretation of the factors is highly subjective, and dependent on the

content of high-loading items. Dreger et al. (1995) have illustrated that

many different interpretations of a given factor may be made by

‘different judges. Revenstorff (1978) has published an extensive

critique of factor analysis from the same point of view as adopted
here.

Clearly results of tactorial studies require careful inspection before being
accepted as meaningful and scientifically valuable.

IS THERE A PARADIGM IN PERSONALITY RESEARCH?

It has been claimed recently that the ‘Big Five’ constitutes a descriptive
paradigm. I will argue that a purely descriptive system is inevitably
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subjective, and hence cannot assume the properties of a scientific
paradigm. The simple fact that even on its own grounds the ‘Big Five’
model has been widely criticised (e. g., Ben-Porath and Waller, 1992a, b:
Block, 1995; Brand, 1994; Cattell, 1995: Church and Burke, 1994; Coolidge
et al., 1994; Draycott and Kline, 1995: Eysenck, 1991a, b, 1992a; Hough,
1992; Jackson et al., (1996); McAdams, 1992: Matthews and Oddy (1993);
Mershon and Gorsuch, 1988: Tellegen, 1993; van Heck et al., 1994
Zuckerman et al., 1988; and Zuckerman et al., 1993) illustrates this point.

Many others could be quoted, but essentially rivals claim precedence
tor other models with three major dimensions (Eysenck, 1990, 1994; and
Cloninger, 1986); a different five-factor set (Zuckerman et al., 1988); a set
of six factors (Brand, 1994 or Jackson et al., 1996) a bigger set of seven
tactors (Benet and Waller, 1995); going up all the way to Cattell’s famous
16 PF (1950). Not only is the number of dimensions of personality still up
in the air, but so is the kind of factor involved. The existence of a
paradigm implies (fairly) universal agreement on its essentials: clearly
such agreement is completely missing.

Complex phenomena are evidently difficult to classify objectively in
the absence of some theory providing a causal approach to the problem.
What I shall be suggesting is that no paradigm is possible in the field of
personality in the absence of such an embedment of the variables
involved in a mnomological network (Garber and Strassberg, 1991;
Cronbach and Meehl, 1955). It is only through such embedment that
correlational constructs such as factors can find a place in a properly
hypothetico-deductive setting, a setting that allows theories with
testable deductions to develop and prove (or fail to prove) their
adequacy. Without such developments factors can only be tested for
consistency, i.e., reliability; whether they possess validity is another ques-
tion. Factor analysts have consistently avoided putting their factors to
this fundamental test, and hence have consistently failed to discover the
paradigm that philosophers of science endorse as being the necessary
entrance tee to scientific respectability. We can cut nature any way we
like, but to cut nature at the joints, as science demands, needs a oood
deal more. *

It is sometimes suggested that any factor, such as factor A (agreeable-
ness) or C (conscientiousness) in the Big Five constitutes a theoretical
system which allows prediction. Thus it might be predicted that conmen
and gigolos are likely to be agreeable, and that psychopaths will lack
conscientiousness. But these are just predictions based on synonyms;
psychopathy is defined and described in terms of the absence of consci-
entiousness, and gigolos and conmen are by definition agreeable. We
need something going far beyond such exercises in reliability in order to

approach the concept of validity. Experiments along these lines may
convince us that the scales really do measure some aspects of
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agreeableness and conscientiousness, but not that they are major dimen-
sions of personality. That would require a good deal more.

'Figure 2.1 suggests the essential nature of what is required to turn a
factor into a dimension of personality. We start with the extraction of a
factor, such as extraversion. The factor itself has of course a long history
of development, going back over two thousand years (Eysenck, 1970).
There have also been attempts to find causal concepts, but psychophysi-
ology was too little developed to make this possible. The discovery of a
strong genetic basis for the factor (Eysenck, 1956), after decades of belief
in a 100 per cent family-based environmental cause of individual ditfer-
ences, opened up the left side of the diagram. We have to start the
development of individual differences with the genetic determination of
an individual’s DNA. Recent studies have greatly increased the precision
of this genetic determination (Eaves et al., 1989), and have added impor-
tant additional information, such as the fact that between-tamilies
(shared) environment does not contribute to the development of indi-
vidual differences in personality, thus invalidating traditional and
psychoanalytic theories of personality. But at the moment let us pursue
the establishment of a strong genetic determination of E.

Given that the importance of DNA for personality development is
now widely recognised (Plomin and McClearn, 1993), it will be clear that
an intermediary is required between DNA and the behaviour that

Personality _
/ Proximal Distal
Distal Proximal consequences consequences
antecedents antecedents ] Conditioning ) _
| _ ] Sensitivity Sociability
l Limbic P Vigilance Criminality
svytem Perception Creativity
DNA | - Y _ - E ‘ Memory - Psychopathology
B arousal | | N Reminiscence Sexual behaviourl
Genetic ~ Biological Psychometric Experimental Social
personality intermediaries trait studies behaviour
determinants constellations '

Figure 2.1 Model of personality paradigm
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Figure 2.2 Skin conductance of introverts and extraverts as measures of
cortical arousal (Wilson, 1990)

determines the observed psychometric trait constellations. DNA is
copied onto RNA by a complementation process, and the RNA partici-
pates with various intracellular structures to produce peptides, which in
turn compose proteins, including structural, transport and -catalytic
proteins (enzymes). These in turn facilitate the chemical reactions of life.
Biological intermediaries are needed to translate genetic potentials and
environmental pressures into behaviour; these intermediaries constitute
the proximal antecedents of P, E and N in Figure 2.1. Some at least of these
intermediaries have been identified, and a good deal of research is going
on in this field (Eysenck, 1967, 1993; Eysenck and Eysenck, 1985;
Zuckerman, 1991). The concept of cortical arousal (Eysenck, 1967, 1990;
Strelau and Eysenck, 1987) has been particularly useful in suggesting a
range of experimental studies of the psychophysiological intermediaries
between DNA and extraversion. It is theories such as this that enable us
to make testable predictions concerning the personality concept in ques-
tion, and that provide the nomological network required for validation of
personality concepts.

Such validation takes two forms. The first requires direct confirmation
of the proposed link between E and cortical arousal; there is a large body
of studies demonstrating that such a link exists (e.g., Stelmack, 1981;

Gale, 1983; Gale and Edwards, 1986; Werre, 1987; Eysenck, 1994). A good

example of work along these lines is an experiment reported by Wilson
(1990), in which subjects” skin conductance was recorded automatically
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every hour, and they were asked to write down what they were doing at
the time. Introverts (age-corrected) show greater skin conductance, 1.e.,
greater arousal all the time until late evening. In the evening subjects
were free to follow their inclinations, and as expected extraverts
indulged in arousing activities like going to parties, dancing, etc., while
introverts indulged in disarousing activities, like reading or watching tele-
vision (Figure 2.2).

Of particular importance in this context is not only the fact that the great
majority of studies have found in favour of the theory, but that we have
discovered the requisite testing conditions that need to be fulfilled in order
to obtain positive results. Thus in EEG studies very boring and very
exciting testing conditions may lead to inconclusive results. As one might
have expected from theory, middling arousing conditions are best here
(Gale, 1983) as in many other types of study. This detailed investigation of
situational variables is well in line with the interactive paradigm (person-
ality plus situation = behaviour) that is now widely accepted in

psychology.

THEORY, PREDICTION AND EXPERIMENTAL TESTING

[ have dealt with the first way of testing the model shown in Figure 2.1,
dealing with the distal and proximal antecedents of the psychometric trait
constellation. The second way of testing the model deals with experi-
mental studies of the proximal consequences of the theory, i.e., proper
laboratory studies of conditioning, vigilance, memory, etc., where theory
suggests a connection between the laboratory phenomenon and arousal-
mediated personality factors (such as E). These predictions are based on
the hypothetical arousal basis of E; in other words, they link proximal
antecedents and proximal consequences via the personality construct in
question.

As an example, consider the action decrement (Kleinsmith and
Kaplan, 1963, 1964). They argued that high arousal would produce
strong consolidation of the memory trace, thus leading to better recall in
the long term. However, during consolidation the memory trace is not
readily available for retrieval, so that in the short term highly arousable
subjects would seem to have poor memory; this is called the action decre-
ment. In their experiments arousal was produced artificially by various
interventions. Howarth and Eysenck (1968) suggested that the person-
ality-arousal theory would predict that extraverts (low arousal) would
remember well in the short run, but decline over time, while introverts

(high arousal) would show the opposite trend. Figure 2.3 shows the
outcome of our experiment; the recall scores of extraverts and introverts
show contrasting slopes, as predicted. This experiment is typical of a
large number of experiments attempting to establish the link between



30 Hans J. Eysenck

arousal and extraversion through work with traditional laboratory
phenomena (Eysenck and Eysenck, 1985).

This type of experiment embodies my belief in Cronbach’s (1957)
tamous statement that unification of psychology was contingent upon a
coming together of correlational and experimental psychology, the two
scientific disciplines of psychology, as he called them. I have always been
convinced of the truth of that statement, and have tried to follow this line
of argument. Clearly, in this example of the use of the action decrement,
personality theory has benefited considerably from an association with
experimental psychology. However, the benefit is not one-sided. The
experimental studies of the action decrement have not always been very
successful, as indeed we might have anticipated. Neglect of personality
variables in testing the Kleinsmith and Kaplan hypothesis means that
unknown mixtures of extraverts, ambiverts and introverts enter into the
experiment, and may give quite different results depending on the
proportions involved. When we add the fact that Pavlov’s law of trans-
marginal inhibition is likely to make extraverts and introverts
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(Howarth and Eysenck, 1968)
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differentially responsive to the stimulation used to induce ditferent
degrees of arousal, we can see why main effects in a classical experimental
test may become non-significant because interacting personality etfects
have been neglected, and thus assigned to the error term. No serious
scientist would disregard theoretically important and relevant factors in
such a cavalier fashion, but in psychology such disregard has been the
custom rather than the exception.

This argument that both sides benefit from the coming together of the
correlational and the experimental traditions is well illustrated by an
experiment reported by Shigehisa and Symons (1973) and Shigehisa et al.
(1973). They took up a theory dating back to Urbantschich (1883), to the
effect that heteromodal stimulation would lower the threshold for a
given sensory stimulus; i.e.,, manipulating the intensity of light would
alter the threshold for sound, lowering it as the intensity of light
increased, thus increasing arousal. Dozens of studies have had very
different outcomes, some supporting the theory, others contradicting it,
with others yet showing no effect. It was suggested that this was due to
two effects not considered by the experimentalists. Pavlov’s law of trans-
marginal inhibition would suggest that there was a point where increases
in the intensity of the heteromodal stimulation (the light) would begin to
have a reverse effect, i.e., heighten threshold for sound. And this point of
reversal would occur at a lower level of heteromodal stimulation for
introverts (high arousal) than extraverts (low arousal).

This prediction agrees exactly with what was found; Figure 2.4
shows the results in diagrammatic form. Introverts (I) show the reversal
at lower intensities than do ambiverts (A), with extraverts (E) showing
little or no inversion at the largest intensity used. Shigehisa et al. (1973)
found the same result when they looked at the effects of changing the
intensity of sound stimulation on thresholds for light; again personality
modulated the occurrence of the reversal. Clearly some experiments in
classical experimental psychology give results that cannot be inter-
preted without inclusion of individual difference variables, and it is
quite probable that the same is true of most, perhaps all, psychological
experiments, though perhaps to a lesser degree. Subjects entering a
psychological laboratory bring their personalities with them, and these
personalities inevitably react differently to the experimental situation, in

predictable fashion. Experimenters should always bear this self-evident
truth in mind.

PERSONALITY AND SOCIAL BEHAVIOUR

The nomological networks outlined in Figure 2.1 should make it possible
to make predictions also in the field of distal consequences, i.e., that of
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Figure 2.4 Sensory thresholds as a function of heteromodal stimulation for
Introverts, ambiverts and extraverts (Shegehisa and Symons, 1975)

social behaviour. I have listed a few directions in which such predictions
have been made, usually with positive outcome. I have listed criminality
(Eysenck  and Gudjonsson, 1989), creativity (Eysenck, 1995),
psychopathology (Eysenck, 1992b), sexual behaviour (Eysenck, 1976) and
sociability (Eysenck and Eysenck, 1985). In the psychometric analysis
sociability appears simply as a high-loading item (or set of items) in the
factor of extraversion. But we have to account for social behaviour in
causal terms, and clearly the hypothesised low cortical arousal of
extraverts does just that: meeting with people is well known to increase
cortical arousal, and thus fills the needs of the low-arousal extraverts.
Conversely, the high-arousal introverts would be expected to avoid this
arousing type of behaviour.

Another important area is marriage and marital satisfaction (Eysenck
and Wakefield, 1981). Personality, directly or indirectly (i.e., by means of
sexual attitudes, and behaviours, social behaviour, and the like, variables
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Prospective 1973-1988 study: males (N = 3,1 08)
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Figure 2.5 Mortality as a function of self-regulation (Grossarth-Maticek and
Eysenck, 1995)

themselves largely caused by personality variables) accounted for a large
part of marital satisfaction. As predicted from theory, divorce and marital
dissatisfaction are mainly a function of neuroticism (Eysenck, 1980);
emotional instability disrupts the human relationship fundamental to a
happy marriage.

Another important set of distal consequences lies in the field of
psychosomatics. I have been associated with various oncologists (D.
Kissen; R. Grossarth-Maticek) in an endeavour to trace the personality
factors predisposing people to cancer and /or coronary heart disease, and
the outcome has been very satisfactory (Eysenck, 1991a). There is little
doubt that personality, particularly in its relation to coping behaviour in

response to stress, plays a large part in predisposing people to these
diseases, and it is also clear that neuroticism in particular is an important

ingredient in this disease-proneness. In relation to cancer, the dominant
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personality trait is suppression of emotional expression, a characteristic that
obviously makes measurement particularly difficult, although not
impossible (Kissen and Eysenck, 1962). There is of course also a healthy
type ot personality, and we have shown in a prospective study that in
large groups of healthy males and females, responding to an interviewer-
administered questionnaire on self-regulation, or stable personality,
tifteen years later mortality from cancer, coronary heart disease and other
causes could be predicted with remarkable accuracy. Results are shown
In Figure 2.5. These are just a few of the links of the nomological network

outlined in Figure 2.1, and the distal consequences embedded in social
behaviour; there are many more (Wilson, 1981),

SUMMARY AND CONCLUSIONS

A briet chapter like this cannot of course do more than touch on some of
the problems involved in trying to construct a paradigm of personality.
Perhaps the most intractable is the simple fact that questionnaires bear
the major burden of concept construction, and that there are many
reasons to be suspicious of self-ratings. There are two major sources of
doubt here. In order to give truthful answers to often very intimate and
personal questions, the subject has to have trust in the investigator,
believing that the whole investigation has a worthwhile purpose in
advancing science and perhaps helping people to improve the quality of
their lives, and he has to understand exactly what the questions mean -
misinterpretation in my experience is quite widespread, and frequent,
particularly in below average IQ and education subjects. (Most question-
naires are validated on students!)

Grossarth-Maticek et al. (1993) and Grossarth-Maticek et al. (1995)
have reported two experiments that showed quite clearly how important
these two factors, trust and understanding, are in the validity estimates of
questionnaire responses. Using four groups of randomised subjects, they
found that in the group who were simply handed questionnaires without
special care to establish either trust or understanding, validity was very
low. Interviewer administration individually attempting to establish
trust, or interviewer administration individually facilitating under-
standing, gave very significant increases in validity. Finally, interviewer
administration attempting to establish trust, and also understanding,
gave far and away the best results. Unfortunately most questionnaires
are administered under the worst condition, sometimes just sent out by
mail, or administered over the phone. Much failure to replicate may be
due to simple failure to administer the questionnaire with due regard to
psychological factors like trust and understanding.

Given the many difficulties involved in working with personality,
simple reliance on questionnaire responses or ratings is unlikely to
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suffice in the construction of a paradigm. I have always maintained that
something much more theoretically sophisticated, involving the hypo-

thetico-deductive method, is required, very much as suggested in
Figure 2.1. The large body of work on the factors of psychoticism,
extraversion and neuroticism suggests that this is a fruitful way of
approaching the task of theory construction. Clearly, we are still at the

beginning, not the end, of this quest, and there may be many important
changes in the structure of the theories involved. But the success

already achieved suggests that at least we are moving in the right
direction.
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Chapter 3 _
The genetic basis of personality

Jim Stevenson
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This chapter will outline the developments that have taken place in
‘the study of genetic and environmental influences on personality over
the last twenty-five years. This time period can be specified this
precisely since these rapid developments began with a landmark
publication in 1970 by John Jinks and David Fulker. They demon-
strated that human behaviour could be subjected to the rigorous
quantitative analysis of genetic and environmental influences — a tech-
nique that had previously been applied to physical characteristics and
to animal behaviour. This precise quantitative analysis of genetic and
environmental influences has come to be applied to twin, adoption
and family studies of both individual differences in cognitive ability
and in aspects of behaviour that reflect personality ditterences.
Examples of the major adoption studies are the Texas Adoption Project
(Loehlin et al., 1981) and the Colorado Adoption Project (Plomin and
DeFries, 1985; Plomin et al., 1988; DeFries et al., 1995). There has been a
larger number of twin studies of personality, amongst the most intlu-
ential of which are those by Loehlin and Nichols (1976) and Eaves et
al., (1989). _

Rather than review the findings from these diverse studies — a task
that has recently been undertaken by John Loehlin (1992a) — this chapter
will introduce the methods used in quantitative genetic research and
then apply these procedures to a set of data on child and adolescent
twins that measured three aspects of personality, namely sociability, anti-
sociality and prosociality. The chapter will end with some reflections on
where genetic approaches to individual differences are likely to develop
next. This will introduce the major developments in molecular genetics
that have also taken place over the last twenty-five years but which are
only just starting to be successfully applied to complex characteristics
such as personality:.
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A GENERAL FRAMEWORK FOR UNDERSTANDING
QUANTITATIVE GENETIC RESEARCH

The quantitative genetic analysis of individual differences attempts to
identity the relative magnitude of the influences of variation in genetic
make-up and variation in environments experienced on aspects of
personality. The results of such an analysis are limited by the population
trom which the samples of scores have been obtained. The estimates are
therefore population specific. Their generalisability will be constrained
by the extent to which the full range of genotypic and environmental
variation has been sampled.

The extent of genetic variation is substantial although much of our
DNA is held in common with other humans and indeed much is iden-
tical to that in other species. However, the extent to which we do vary in
genetic make-up may affect variation in measured phenotypic character-
istics. This genetic variability by and large acts additively — there are
non-additive genetic effects such as dominance (interactions between
pairs of genes at the same position on a chromosome) and epistasis
(Interactions between genes at different positions). For the present
purposes we will only be concerned with additive genetic effects (A).

The environment is conceptualised as having effects that are divisible
Into two broad categories. These environmental effects or experiences
may act to make siblings within a family resemble one another or to
make people from different families distinct. For example, if the quality
of housing affects a child’s well-being this will tend to affect all children
in the same family similarly. The push towards educational achievement
encouraged by some parents is also likely to act in this manner. As such
tactors influence all members of a family, they are jointly referred to as
the common or shared environment (C).

The second environmental component is one that may cause differ-
ences between members of the same family: it is called the unique or
non-shared environment (E). Illnesses experienced by only one sibling,
friendships outside the family and the quality of relationships with
particular teachers are all examples of influences that are likely to make
brothers and sisters different from one another. It must be remembered
that brothers and sisters also differ genetically from one another (except
for the special case of monozygotic twins, discussed below). Therefore
differences within a family may be ascribed to both A (genetic differ-
ences) and E (the influe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>