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Preface

After a century of psychometric testing (Binet, 1903), the prediction of
future achievement still remains a relatively unaddressed issue. In ap-
plied settings, workers in organizations and academic institutions are
uncertain about the choice of robust instruments to maximize the pre-
diction of success and failure. At a theoretical level, differential psychol-
ogists, historically divided by different methods of research, have made
isolated progress in personality and intelligence research, yet only a few
have attempted to conceptualize a comprehensive, integrative model to
explain cognitive and noncoghnitive individual differences underlying hu-
man performance (Ackerman & Heggestad, 1997; Chamorro-Premuzic &
Furnham, 2004).

This volume provides an extensive review of the literature on personal-
ity and intelligence research (in the past 100 years), looking not only at the
independent theoretical and empirical developments of both constructs,
but also their interactions—namely, the psychometric interface between
personality traits and cognitive ability measures. Nevertheless, itis argued
that this interface (which has been increasingly examined by differential
psychologists during the last 5 years) represents only one level of integra-
tion between cognitive and noncognitive traits. Two other important per-
spectives are the focus on academic performance (the criterion, par
excellence, for the validation of ability measures) and self-assessed or
subjective assessed ability. Hence the title of this book, which deals with
the relationship between personality and intellectual competence—a
term we chose to encompass the three different aspects of psychometric
intelligence (cognitive ability tests), academic performance, and self-
assessed ability—although it should be noted that other constructs (e.g.,
leadership, creativity, art judgment) may also be considered indicators of
intellectual competence.

p.¢ |
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This book, then, looks at the relationship between salient personality
traits (mostly within the Gigantic Three and Big Five framework) and ability
test scores, examination grades (in school and university), as well as other
indicators of academic performance, and at the individuals’ estimations of
their own intellectual abilities and those of others. In that sense, the authors
go well beyond recent efforts of “bridging the gap” between the two histori-
cally unrelated fields of personality and intelligence. Rather, the authors
attemnpt to establish the foundations for the development of a comprehen-
sive taxonomic conceptual framework to account for observable perfor-
mance-related individual differences across a variety of occupational and
academic settings. Itis thus hoped that this book will improve, not only our
ability to predict an individual’s performance {(at work, school, or univer-
sity), but also our understanding of the traits that play an important role in
the Development of adult skills and knowledge.
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CHAPTER

1

Overview:
Predicting Future
Achievement

For more than a century, psychologists have attempted to identify and un-
derstand systematic, observable differences between individuals that
seem stable over time. Among these individual differences, personality
and intelligence have received widespread attention, not only in an aca-
demic, but also in a lay, forum. Values, beliefs, and attitudes are all impor-
tant, but may seem systematically related to the more fundamental and
stable factors of abilities (intelligence) and traits (personality).

Loosely defined, personality refers to stable patterns of behaviors or
traits that predispose anindividual to act in a specific (more orless consis-
tent) manner. We often describe and explain our own behavior and that
of others in terms of personality traits: “she is responsible,” “he is very cre-
ative,” “she is very shy,” or “he is very talkative.” In contrast, intelligence
refers to an individual’s capacity to learn new things and solve novel (Gf)
as well as old (Gc) problems. It is also often referred to as accumulated
knowledge and is used widely in everyday life to describe ourselves and
others: “he is very bright,” “she is very knowledgeable,” or “he learns
quickly.” In that sense, intelligence could be regarded as a fundamental
characteristic of an individual and considered part of personality (as has
indeed been the case; see Barratt, 1995; Cattell, 1971; Eysenck & Eysenck,
1985). Nevertheless, methodological and applied issues, concerning the
way in which personality and intelligence have been assessed and mea-
sured, as well as the purpose for which they are usually examined, have
determined a major division in the field of individual differences. As a
consequence, the study of personality and intelligence has followed two

1



2 CHAPTER 1

different research paths, and there has been little significant communica-
tion between researchers from one field and the other, at least until
recently (Ackerman & Heggestad, 1997; Chamorro-Premuzic & Furnham,
2004a, 2004b; Zeidner & Matthews, 2000).

This book is essentially aimed at integrating the concepts of personal-
ity and intelligence in what could be defined as an attempt to provide a
conceptual framework for understanding individual differences under-
lying intellectual competence. In that sense, it plans to go beyond initial
efforts of “bridging the gap” between both constructs by setting the em-
pirical and theoretical foundations for a comprehensive model for
understanding individual differences research and predicting future
achievement. This model is based not only on the interface between
personality and intelligence (as traditionally conceived in terms of psy-
chometric scores of standardized inventories or tests; see chap. 4), but
also academic performance (see chap. 5), and subjectively assessed
intelligence (see chap. 6).

Although mainly theoretical, this book is not only aimed at experts in
the area of individual differences, but to a wider public, which includes
social science students with an interest in human performance, and
anyone interested in the prediction of intellectual competence as well as
the understanding of the psychological theories underlying individual dif-
ferences in intellectual competence.

Starting from an introductory examination of the topics of personality
(chap. 2) and intelligence (chap. 3) as two major independent areas of
research in psychology (or what is usually referred to as differential psy-
chology or individual differences), it continues with an in-depth discus-
sion of the core of this book—that is, the personality-intelligence inter-
face (conceptualizing intellectual competence in terms of the traditional
psychometric approach; chap. 4), as well as academic and work perfor-
mance {(chap. 5). Subjective indicators of intellectual competence, nota-
bly self-assessed—as opposed to psychometrically measured—intelli-
gence, are the topic of another major section (chap. 6). Finally (chap. 7),
constructs such as leadership, creativity, and art judgment, not tradition-
ally associated with individual differences in intellectual competence,
are examined in terms of their theoretical and applied implications for the
development of a wider conceptual framework to understand various
individual differences in human intellectual competence—specifically,
whether they represent a fertile area of research for differential psycholo-
gists concerned with the integration of cognitive and noncognitive deter-
minants of future achievement. Concluding remarks are presented in a
final chapter (chap. 8).



CHAPTER

2

Personality Traits

As with most widely used words, the definition of personality may seem
both complex (particularly compared with the easiness of its use) and un-
necessary. Further, because of the ubiquitous use of the term, it may al-
most be impossible to encompass all connotations. It is, however, clear
that a scientific approach to the study of personality should provide a clear
and comprehensive definition of the term beyond the discrepancies of
prescientific knowledge and the lay uses (and misuses) of the term. Luck-
ily (as it is also the case with most frequently used terms), definitions of
personality have already been attempted, in many cases by experts in the
field. Because this book only focuses on the relationship between person-
ality traits and intellectual competence, we suggest that readers with an
interest in personality consult any of the excellent books on the topic (e.g.,
Hogan, Johnson, & Briggs, 1997; Matthews & Deary, 1998; Pervin, 1996).
Here we only provide an overview of the major issues in personality re-
search, its history, and its assessment.

The study of personality traits is concerned with the structural differ-
ences and similarities among individuals. Starting from a general classifi-
cation of these stable and observable patterns of behavior (faxonomy), it
attermnpts to assess the extent to which individuals differ on these dimen-
sions to predict differences in other observable behaviors, outcomes, or
constructs, such as happiness, health, reaction time, or academic and job
performance. Thus, personality refers to an individual’'s description in
general and provides a universal taxonomy or framework to compare
individuals and account for everybody’s individuality at the same time.

Traits are used to describe and explain behavior—they are internal
(associated with characteristics of the individual, rather than the situation
or context) and causal (influence behavior). From the first known
attempts to identify major individual differences and elaborate a taxon-

3



4 CHAPTER 2

omy of personality (usually acknowledged to the ancient Greek classifi-
cation of humours and temperaments) to the current state-of-the-art dif-
ferential and behavioral genetic approaches, personality theorists have
attempted to identify, assess, explain, and predict systematic differences
and similarities between individuals, looking for the fundamental and
general causes of human behavior. Specifically, they have aimed to (a)
identify the main dimensions in which people differ or can be compared,
(b) test that these dimensions remain relatively stable over time, and (c)
explain the etiological basis of these universal and stable differences
among individuals (Cooper, 1998). The forthcoming sections provide an
introduction and overview to personality research. After this introduction
to the topic of personality, we examine the salient taxonomies or systems
of personality traits, which have dominated the field for decades. The
final model to be examined in this chapter, the Big Five personality traits,
is the focus of most of this book, specifically in relation to psychometric
intelligence (chap. 4) and academic performance (chap. 5).

2.1 HISTORY OF PERSONALITY TRAITS

Asis the case in most modern disciplines, the beginnings of personality the-
ory date back to the times of the ancient Greeks. This conceptualization of
personality traits, credited to Hippocrates (460-370 BC), was an attempt to
classify the major descriptors underlying individual differences in terms of
four different types, which were a function of biological differences in fluids
or “humours”—namely, the sanguine, choleric, phlegmatic, and melan-
cholic temperaments. According to the Greek physician Galen (130-200
AD), whoreinterpreted Hippocrates’ theory, differences in personality were
a direct reflection of constitutional differences in the body.

The sanguine personality described enthusiastic, positive, and cheer-
ful individuals, satisfied with life and generally enjoying good mental as
well as physical health. This type of personality was associated with high
levels of blood supply (or the strength of the blood), hence the term san-
guine from the Latin sanguis (blood). A second type of personality, the
choleric one, was used to characterize aggressive, tense, volatile, and
hot-tempered individuals and was believed to be caused by levels of the
bile chemical released by the gall bladder during the processes of diges-
tion. A third personality type, the phlegmatic, referred to individuals with a
tendency to be dull, lazy, and apathetic, and who live a slowly paced life.
This personality type was associated with the mucus from the lungs or
phlegm, typical during flu or lung infection. Phlegmatic individuals are the
opposite of sanguine and choleric ones, the former being cold (both phys-
ically and psychologically), and the two latter types being warm. The
fourth type of personality (also believed to be warm), the melancholic
one, appears more familiar to our everyday language surely because it is
the origin of a widely used word in our times. Melancholic individuals
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were believed to be chronically sad or depressed, reflective, and have a
pessimistic approach to life. The biological origin of melancholy was
believed to be the malfunctioning of an organ called black bile, but this
idea was probably abandoned after the middle ages. Figure 2.1 depicts a
representation of the ancient Greek typology and Galen’s interpretation of
the four types of temperaments as described here.

Despite the preliminary and prescientific basis of the ancient Greek
theory of personality, their classification persisted for many centuries and
inspired several leading intellectual figures of the modern era, notably
Imannuel Kant (1724-1804). Influenced by the readings of Galen and the
ancient Greeks, Kant (1796/1996) published his Anthropology From the
Pragmatic Viewpoint, echoing the classification of the four types of per-
sonality as a fundamental description of individuality. However, Kant’s
major contribution was his philosophical or metaphysical work, and it
was not until modern psychology that personality became a central topic
in science.

The most notable psychologist and personality theorist to be influ-
enced by the Greek classification of humours was Hans Eysenck
(1916-1997). In the early developments of his personality theory, which
was strictly empirical and psychometrically founded, Eysenck identified
two major universal personality traits that could be used to account for a
general description of individual differences. These traits are Neuroticism

“black bile”

melancholic

Sad
depressed,
reflective,

asocidl,
Dull, lazy, PESSIISHC 4g oy ssive,
apchetic, slow, tense, voldile,
controlled impulsive,
careful restless
Enthusiastic,
cheerfid,
satisfied

sanguine

mucus — phlegmatic choleric «—— bile

blood levels

FIG. 2.1. Ancient Greek classification of humours and personality types (after
Hippocrates and Galen).



6 CHAPTER 2

and Extraversion; they still persist in most well-established personality
taxonomies (although sometimes under different names). Figure 2.2
depicts the taxonomic overlap between Eysenck’s two early dimensions
of personality (temperament) and the ancient classification of
Hippocrates, later expanded by Galen and Kant.

As can be seen, the four Greek typologies can be mapped onto
Eysenck’s two personality factors, such that low Neuroticism is repre-
sented by a combination of sanguine and phlegmatic types, whereas high
Neuroticism is represented by a combination of melancholic and choleric
types. In contrast, low Extraversion overlaps with phlegmatic and melan-
cholic types, whereas high Extraversion would seem a mix of choleric
and sanguine types.

Before Eysenck’s theory is discussed in more detail, it is important to
emphasize that the ancient Greek typologies have also had an impact on
many notorious predecessors of Eysenck, such as the early experimental
psychologist Wilhem Wundt (1832-1920), the animal behaviorist Ivan
Pavlov (1849-1936), and the psychoanalyst Karl Jung (1871-1961). It was
Jung (1921) who first supported the main typological differences between
introverts and extraverts, aithough in terms of psychodynamic processes.
Introverts, he thought, were characterized by a tendency to direct their in-
stinctual energies or libido toward their own mental self, whereas extra-
verts would be identified by their tendencies to transfer these energies to
real-world objects (notably individuals) other than the self.

Despite the little impact of psychoanalytic theory in modern scientific
psychology, the preliminary distinction between extraverts and introverts
would persist in most psychometrically validated theories of personality,

melancholic

- . -

depressed,

low Extraversion
reflective,

Ay

-

essimistic, o+ !
. P ',

~
Dull, lazy, ~ ¢ , Aggressive,

'
: E
! . h gt
. 1 gpathetic, slow, ~ 7 tense, volatile, | choleri
phlegmatic eric
\ controlled ,\ ’\\ impulsive, |
 carefid  ,* s~ restless !
1 7’ ~ :
e eee . Enthusiastic, > _____!
1 positive, Vot -
low Neuroticism | cheerfd, | high Extraversion
L Satisfied
sanguine

FIG. 2.2. The ancient Greek and Eysenck’s early personality traits.



PERSONALITY TRAITS 7

even when the identification of other traits has seemed anissue of debate
and controversy between exponents of different taxonomies. Two of
these major taxonomies are the Gigantic Three and Big Five personality
traits, which are discussed in Sections 2.3 and 2.5, respectively.

2.2 FERSONALITY TRAITS AND STATES

Unlike the idea that individuals can be described in terms of traits that re-
fer to their consistent preferences or patterns of behaviors, some re-
searchers have preferred to conceptualize personality in terms of a series
of unrelated (and ungeneralizable) states. These refer to sporadic or
ephemeral acts of behaviors (lasting perhaps no more than a few hours)
or even occasional moods such as joy or anger. It has even been argued
that biological instincts such as hunger, sex drive, and aggression may
also be indicative of an individual’s personality in terms of his or her moti-
vational states (Cattell, 1957). This idea has often been used to refute trait
theories of personality, arguing that individuals may respond to the same
situation in different ways, and that behaviors may be more determined
by a situation rather than stable personal dispositions to act in a consistent
manner (see Brody, 1988, for a review of this debate).

Paradoxically, however, the only evidence in support of personality as a
mere function of unrelated states of behavior derives from the lack of evi-
dence on the stability of traits. Thus, if longitudinal data failed to provide
significant and substantial correlations between traits assessed across
the life span, state advocates would somehow be victorious. However,
this requires the use (a priori; not only of personality traits, but also of self-
report instruments to assess them. Figure 2.3 illustrates the conceptual
representation of a sample trait (Extraversion) as derived or deducted
from a set of observable and correlated states. Different behaviors (smile,
touch, move, talk) that occur in some intensity across different situations
and circumstances can be grouped together under the same concept
(Extraversion), to which these states are then attributed. Thus, traits are
conceptualized from a series of related states.

One major advantage of trait approaches and theories to personality is
their rigorous empirical methodology and usefulness to assess individual
differences. This is why they have been exposed to criticisms and why
failure to empirically support a system or taxonomy has often led one to
question the theory. However, scientific theories should produce testable
hypotheses, and a theory based on sound empirical observation is supe-
rior to those based on speculation. It must be emphasized that one should
not judge the very nature of trait approaches to personality in terms of the
poor validity or reliability of specific systems or instruments, especially if
these have proved to be poor (see Block, 1977). Studies with reliable
instruments provide sufficient evidence for the invariance of major per-
sonality traits across the adult life span (see Costa & McCrae, 1980; Leon,
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i - N .
inferred L ' K .~ trait

smile touch move talk

observable state

Y A y
Situations Situations Situations Situations
1,2.3... 1,2.3... 1,2.3... 1.2.3...

FIG. 2.3. Traits and states psychometrically and conceptually represented.

Gillum, Gillum, & Gouze, 1979; McCrae & Costa, 1982). These studies
have examined not only self-report, but also other ratings of personality
traits, and they have concluded that there is little change in personality
traits across different situations and an individual’s life.

Further evidence for the stability of traits has been provided by behav-
ioral genetic studies, which suggest that there is a substantial genetic influ-
ence on personality traits, which persist even in adulthood, and that envi-
ronmental factors seem to play a minor role in determining personality
changes (Cooper, 1998; Costa & McCrae, 1992; Loehlin, 1992; Zuckerman,
1991). As Costa and McCrae (1988) argued:

Many individuals will have undergone radical changes in their life structure.
They may have married, divorced, remarried. They have probably moved
their residence severai times. Job changes, layoffs, promotions, and retire-
ment are all likely to have occurred for many people. Close friends and confi-
dants will have died or moved away or become alienated. Children will have
been born, grown up, married, begun a family of their own. The individual will
have aged biologically, with changes in appearances, health, vigor, memory,
and sensory abilities. Internationally, wars, depressions, and social move-
ments will have come and gone. Most subjects will have read dozens of
books, seen hundreds of movies, watched thousands of hours of television.
And yet, most people will not have changed appreciably in any of the person-
alfty dispositions measured by these tests. (p. 61)
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Thus, after many decades of theoretical debate (1941-1990) on the
nature of personality structure (a debate that was predominantly centered
around the stability or consistency of behavioral patterns attributed to indi-
vidual differences in personality and derived in the division between trait
and state advocates), the psychometrics of personality seem to have led
most researchers to conceptualize individual differences in personality in
terms of the Gigantic Three (Eysenck & Eysenck, 1985) or the Big Five
(Costa & McCrae, 1992) personality dimensions. Both these taxonomies
posit that major personality traits are determinants of an individual’s behav-
ior, although there is disagreement on the number of traits or fundamental
dimensions in which people differ. Hence, there is a reference to either
three or five major factors, although it should be noted that the lack of con-
sensus underlying attempts to develop a taxonomy for personality assess-
ment has been such that virtually any number of personality dimensions
has been proposed (see John, 1990).

2.3 EYSENCK’'S GIGANTIC THREE AND THE
BIOLOGICAL BASIS OF PERSONALITY TRAITS

The Gigantic Three framework derived from Eysenck’s ground-breaking
and long-standing empirical investigations on personality and individual
differences (Eysenck, 1947, 1952, 1977, 1982). According to this personal-
ity theory, there are three major dimensions of personality or aspects in
which individuals differ: Neuroticism, Extraversion, and Psychoticism.
Eysenck also provided a psychometric tool to assess these dimensions;
the Eysenck Personality Questionnaire-Revised (EPQ-R; Eysenck &
Eysenck, 1991) is the latest version of this instrument. The EPQ-R is a self-
report inventory comprising items about typical behavior (preferences
and dispositions) that are answered on a 2-point Likert scale (yes/no).
Theoretically, the three dimensions assessed by the EPQ-R are orthogo-
nal (i.e., uncorrelated), although positive correlations among the three
personality domains have been reported, particularly in male samples
(see Eysenck & Eysenck, 1991). Nevertheless, correlations are relatively
low, and it is thus assumed that a full description of an individual would
not be fulfilled unless the three personality traits were assessed. Due to
the self-report nature of this instrument, Eysenck also included a measure
of dissimulation, often referred to as the fourth scale of the EPQ-R. None-
theless, for the purposes of this book, we focus on the three Gigantic per-
sonality traits only.

The major advances in Eysenck’s personality theory with regard to the
ancient and classic (but also psychoanalytical) approaches to personality
were a consequence of his strictly empirical, systematic, and quantitative
research methodology. Starting from theoretical readings and systematic
clinical observations, Eysenck applied robust statistical techniques of
data reduction to account for his dimensions of personality, providing one
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of the first and certainly the most long-standing scientific theory of per-
sonality traits. Self-report questionnaires ask subjects to describe them-
selves (or others) on a number of behaviors and preferences, and large
sets of responses can be correlated to extract common underlying fac-
tors, which represent the latent personality traits (see Fig. 2.4). In that
sense, items replace observation and statistical data reduction substi-
tutes common sense or inferential associations. Further, because it is vir-
tually impossible to observe large numbers of people all the time, and
starting from the assumption that we know ourselves relatively well (cer-
tainly better than we know others), self-reports should provide a more
accurate description of an individual’s typical behavior than partial, un-
systematic, and often biased observation.

Another advanced (and, to some extent, unique) element in Eysenck’s
theory is that it attempts to explain individual personality differences in bio-
logical terms. According to Eysenck and Eysenck’s (1985) theory, there are
biological and inheritable individual differences in personality, specifically
in levels of arousability. Different levels of Neuroticism, Extraversion, and
Psychoticism (the three major dimensions of what Eysenck referred to as
temperament) are directly caused by genetic factors and account for simi-
larities and differences among individuals. Thus, the biological basis of
temperament would explain the life-long impact of personality traits in the
observable and nonobservable aspects of our individuality.

00
0

RONCY __________ X
% _— ’

<

©¢‘ '@@
@ Q
&

R g

Note. bl...ba2 = gelf-reported behaviors or preferences. Correlated behaviors are located within the same
psychometric space (Newroticism, Extraversion or Psychoticism, the three independent/orthogonal traits).

FIG. 2.4. Eysenck’s Gigantic Three psychometrically assessed.
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Eysenck argued that Extraversion was the psychological consequence
of physiological differences in the ascending reticular activating system
(located in the brain-stem reticular formation). The cerebral cortex,
which s excited by this system, determines levels of motivation, emotion,
and conditioning according to either inhibitions or excitations, and these
consistent patterns of arousability determine the extent to which an indi-
vidual is extraverted or introverted. Introverts have a greater tendency to
be cortically aroused than their extraverted counterparts and vice versa.
This is because, under equal conditions of external stimulation (i.e., in
exactly the same situation), introverts will generate greater arousal than
extraverts. Thus, introverts need more time (and effort) to adapt to exter-
nal stimuli, and thus benefit from quiet environments. Conversely,
extraverts, who have the need to compensate for their lower levels of
arousal, tend to seek external stimulation and are more comfortable (and
able to deal) with distracting environments or rich stimulation. As a con-
sequence, extraverts’ and introverts’ differential levels of arousability and
inhibition would lead them to avoid or seek stimulus intensity, which in
turn would enhance or reduce their innate levels of habituation to stimuli,
resulting in a physiopsychological feedback.

In contrast, individual differences in Neuroticism could be explained in
terms of brain activity in the visceral area (composed of the amygdala,
hippocampus, septum, cingulum, and hypothalamus) and reticular for-
mation, which generate activation perceived as arousal. Levels of arous-
ability are associated with emotionality, and the arousing activities in the
brains of neurotic individuals can be translated in the experience of (or a
predisposition, at least, to experience) intense emotions. Thus, Neuroti-
cism can be understood in terms of the relationship between excitability
and emotional responsiveness (reflected in the autonomic activation of
the neurotic system). In the same way that differences in Extraversion/
Introversion are more evident in stimulus-intense environments, individ-
ual differences in autonomic activation leading to Neuroticism are more
clearly observed under stressful or anxiety-evoking conditions. Because
neurotic individuals are characterized by a hyperarousable visceral
systern (the area of the brain involved in emotional regulation), they are
more sensitive to reproduce emotional reactions than stable individuals
(low in Neuroticism). Thus, the same event may elicit intense emotional
reaction in neurotic, but not in stable, individuals, and observable indica-
tors such as sweat or galvanic skin response (apart from the very experi-
ence of intense negative emotions) are believed to be the consequence
of the visceral-brain activation and its consequent activation of the
nervous system.

Evidence for the biological basis of Neuroticism has not been provided
as extensively and consistently as for Extraversion, certainly not by
Eysenck. Further, Eysenck did not elaborate a theoretical framework to
understand the biological basis of his third trait, Psychoticism. Thus,
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claims that personality traits have inheritable and biological roots (anidea
that, as we observed, has been present since ancient civilizations)
remained somehow untested.

Some other problems and inconsistencies with Eysenck’s psychobio-
logical theory were its complexity, the physiological interdependence of
the processes underlying two supposedly unrelated or orthogonal traits
(such as Neuroticism and Extraversion), and the lack of sufficient techno-
logical instruments—at the time—to test his hypotheses. Because of the
fast-paced technological advances in neuropsychology, several of the
concepts underlying Eysenck’s theory now seem as out of date as those
used by Galen and Hippocrates in the times of Eysenck’s theoretical
developments. However, some interesting research in this line is still
being conducted, and there are sorne—notably Robinson (1991)—con-
cerned with the reinterpretation and reexamination of Eysenck’s biologi-
cal theory of temperament with state-of-the-art technology and from an
up-to-date neuropsychological perspective (see Section 4.1).

Rather than following up the much-heated debate on the biological
nature of personality traits (a question already covered in the relevant per-
sonality textbooks and handbooks; e.g., Brody, 1988; Matthews & Deary,
1998), in the present book we concern ourselves with the relationship
between personality and intellectual competence at the psychometric or
descriptive, as opposed to the psychobiological, level, for which it is cru-
cial to identify the dimensions of personality in psychometric (rather than
biological) terms. It is in psychometric terms that Eysenck’s contribution
to personality theory has been more influential and may only be
challenged by a handful of rival taxonomies.

As mentioned earlier, Eysenck’s taxonomy of temperament (the non-
coghnitive aspects of personality, where personality also includes the
cognitive aspects of intelligence) is based on three major, uncorrelated
dimensions—namely, Neuroticism, Extraversion, and Psychoticism.
These dimensions can be assessed through self-report inventories such
as the EPQ-R, EPP (Eysenck Personality Profile), and so on (see Table
2.1) and are believed to be universal (Eysenck & Eysenck, 1985). Further,
as much as these dimensions are thought to be inherited, they may be
expected to remain stable over time. There is impressive longitudinal
evidence for the stability of these traits across the life span and their
identification as major personality dimensions across cultures, too (see
Matthews & Deary, 1998). Neuroticism refers to an individual’s level of
emotionality and his or her tendency to be moody, touchy, and anxious.
Extraversion assesses the degree to which individuals show a prefer-
ence and tendency to be talkative, outgoing, and optimistic (as well as
energetic). Psychoticism {only introduced to the taxonomy in 1976)
refers to emotionally cruel, risk-taking, impulsive, and sensation-seek-
ing individuals. Characteristics of high and low scorers are presented in
Table 2.2.
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TABLE 2.1
Sample Items for the Gigantic Three Personality Traits (EPQ-R)
Trait Sample items
Neuroticism “Does your mood often go up and down?”

“Are you often troubled about feelings of guilt?”
“Are you a worrier?”

Extraversion “Do you tend to keep in the background on social
occasions?”
“Can you usually let yourself go and enjoy yourself at a lively
party?”
“Do you enjoy meeting new people?”
Psychoticism  “Would you take drugs which may have strange or
dangerous effects?”
“Do you enjoy hurting people you love?”
“Have you ever taken advantage of someone?”

Note. Table is based on Eysenck and Eysenck (1985).

TABLE 2.2
Eysenck’s Gigantic Three (Characteristics of High and Low Scorers)
Neuroticism Extraversion Psychoticism
High Anxious, moody, Energetic, sociable, Tough-minded,
depressed, lively, active, unempathetic, creative,
pessimistic, tense, assertive, confident, sensation-seeking,
shy, low self-esteemm  dominant aggressive, cold
Low Stable, positive, Asocial, passive, Altruistic, rational,
calm, optimistic, slow, reflective, patient, conformist,
confident, relaxed introspective, organized,
socially unconfident down-to-earth,
empathic

Note. Table is based on Eyenck and Eysenck (1991).

The first psychometric instrument to assess Neuroticism and Extra-
version was the Maudsley Medical Questionnaire (MMQ), but the late ver-
sions of the Eysenck Personality Inventory (EPI) and the most recent
Eysenck Personality Questionnaire-R (EPQ-R) introduced advances and
improvements in the assessment of all three dimensions, including
Psychoticism (see Eysenck & Eysenck, 1985). It was precisely this third
dimension in the Eysenckian system that would be the focus of largely
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unresolved psychometric dispute and open the field to another major tax-
onomy—namely, the Five Factor or Big Five personality traits.

Five Factor advocates (who increased substantially after the 1980s) have
claimed that the Psychoticism dimension needs to be broken doivn into
Openness, Agreeableness, and Conscientiousness, suggesting that individ-
uals may be high on some, but low on other, of these traits (Borkenau, 1988;
Digman & Inouye, 1986; Goldberg, 1982; McCrae & Costa, 1987). Thus,
there are three novel personality traits identified and included in the Big
Five taxonomy, not present-—but arguably represented—in the Eysenckian
model. Specifically, Eysenck’s idea of Psychoticism would be conceptual-
ized in terms of low Agreeableness, high Openness, and low Conscien-
tiousness, but Eysenck considered Openness an indicator of intelligence
(i.e., the cognitive aspect of personality, according to his theory), rather
than temperament. A great deal of the disputes with regard to Open-
ness—specifically, whether it should be considered as part of personality
(or temperament) or intelligence—are discussed in detail in forthcoming
sections (see particularly Section 4.7) and are especially relevant to under-
standing the personality-intelligence interface. In contrast, Eysenck and
Eysenck (1985) considered Agreeableness a combination of the Gigantic
Three—namely, low Psychoticism, low Neuroticism, and high Extra-
version, rather than a major personality dimension.

Table 2.3, a psychometric comparison between the Gigantic Three and
Five Factor taxonomies, shows that Neuroticism and Extraversion are
overlapping dimensions in both systems, suggesting that the Big Five and
Gigantic Three are assessing two similar traits. However, Agreeableness
and Conscientiousness are only moderately correlated with Psychoticism
(r = —.45 and r = -.31, respectively), and Openness is uncorrelated with
Psychoticism (r = .05). Thus, both systems seem to differ in their assess-
ment of traits other than Neuroticism and Extraversion. Before looking at
the Five Factor model in detail, let us examine another major taxonomy to
conceptualize individual differences—namely, Cattell’s 16PF.

TABLE 2.3
Correlations Between the Gigantic Three
and Big Five Personality Traits
Neuroticism Extraversion Psychoticism
Neuroticism .75 -.05 .25
Extraversion -18 .69 -.04
Openness .01 .15 .05
Agreeableness -18 .04 -45
Conscientiousness -.21 -.03 -31

Note. Table is based on Costa and McCrae (1985).
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2.4 CATTELL'S 16PF
AND THE LEXICAL HYPOTHESIS

Although many differential psychologists have approached the psycho-
metrics of personality in terms of the Gigantic Three or the Big Five taxon-
omies, other systems and instruments have also been used. One of these
systems has been that of Raymond Cattell (1905-1998), a leading figure of
factor analysis and a very skillful statistician. According to Cattell, there
are not 3 or 5, but 16 major dimensions of personality (including intellec-
tual ability; see Cattell et al., 1970). The universality of these personality
traits was based on a large empirical examination and consequent data
reduction of the factors underlying a vast combination of words to de-
scribe individuals. This approach is based on an exhaustive and system-
atic analysis of the English language, and it assumes that every aspect of
an individual’s personality can be described with existing words. Starting
from 4,500 words, Cattell obtained 180, then 42 to 46, and eventually 15
personality traits to which he added intellectual ability. Factors from
Cattell’s taxonomy, the 16PF, are presented in Table 2.4

Despite the wide aspects of behaviors covered by Cattell’s 16 factors,
moderate and high intercorrelations between several of these dimen-

TABLE 2.4
Factors in Cattell’s 16PF

Factor A Warmth (Reserved vs. Warm)

Factor B Reasoning (Concrete vs. Abstract)

Factor C Emotional Stability (Reactive vs. Emotionally Stable)
Factor E Dominance (Deferential vs. Dominant)

Factor F Liveliness (Serious vs. Lively)

Factor G Rule-Consciousness (Expedient vs. Rule-Conscious)
Factor H Social Boldness (Shy vs. Socially Bold)

Factor | Sensitivity (Utilitarian vs. Sensitive)

WO 0 N & O S W N e

Factor L Vigilance (Trusting vs. Vigilant)
Factor M Abstractedness (Grounded vs. Abstracted)
Factor N Privateness (Forthright vs. Private)

—_—
N -0

Factor O Apprehension (Self-Assured vs. Apprehensive)

—
w

Factor Q1 Openness to Change (Traditional vs. Open to Change)

—
S

Factor Q2 Self-Reliance (Group-Oriented vs. Self-Reliant)

—
[%)]

Factor Q3 Perfectionism (Tolerates Disorder vs. Perfectionistic)

—_—
(=3

Factor Q4 Tension (Relaxed vs. Tense)
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sions make it possible to reduce the taxonomy to fewer, second-order,
factors—notably, Ql, QII, and QVIIL This can be achieved through oblique
rotation, a technique championed by Cattell. QI (exvia-versus-invia) and
QI (adjustment-versus-anxiety) are comparable to Extraversion and
Neuroticism, respectively, whereas QVIII (super-ego) seems to overlap
with Eysenck’s Psychoticism trait (referring to levels of ego-strengths, dis-
cipline, and self-concepts). However, several researchers, including
Cattell, failed to replicate both the primary and secondary solutions of the
16PF (see Byravan & Ramanaiah, 1995; Eysenck & Eysenck, 1985;
Matthews, 1989). Besides, the idea that intelligence should also be con-
ceptualized in terms of personality and assessed through self-reports has
proved controversial and runs counter to a well-established line in differ-
ential research that is concerned with the measurement of cognitive abil-
ity in terms of power tests or objective performance measures
(Cronbach, 1984; Deary, 2001; Hofstee, 2001). This is discussed further in
Sections 4.7 and 4.8.

If personality psychology were to advance from a preliminary classifi-
cation of universal traits to the real-world outcomes and other psychologi-
cal constructs that can be predicted by consistent personality definitions
(exploring the validity of personality in the prediction of other events), it
would be essential to establish consensus on the number of traits that are
used to describe the basic individual differences underlying human
behavior. The system that appears to have won the vote of most differen-
tial psychologist is the Big Five factor model no doubt because of the
extensive longitudinal and cross-cultural evidence in support of the uni-
versality of the five higher order dimensions of personality proposed by
Costa and McCrae (1985, 1992), as well as the psychometric failure of
Eysenck’s Psychoticism dimension.

2.5 THE FIVE FACTOR MODEL (BIG FIVE)

Like Cattell’s 16PF, the Big Five personality framework originated from the
lexical hypothesis—the assumption that the major dimensions of behavior
could be mapped onto (or derived from) the words that exist in our lan-
guage to describe a person. Almost 70 years ago, Allport and Odbert (1936)
reported 18,000 descriptors of an individual in the English language. This
group of words was later reduced to approximately 8,000 and then 4,500
(see Norman, 1967) based on the elimination of evaluative, ambiguous,
and unfamiliar words, as well as terms that referred to physical (rather than
psychological) aspects. As explained, the lexical hypothesis refers to the
idea that these words (derived from lay rather than scientific knowledge)
would provide a comprehensive frame of reference to establish a taxon-
omy for the underlying personality dimensions of human beings. This
method, combined with sophisticated and complex data-reduction tech-
niques, would have a direct impact on the psychometrics of personality
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traits and how research would approach the study of individual differences
(Cattell, 1946, 1957; Cattell, Eber, & Tatsuoka, 1970).

After Cattell’s initial version of a lexical-based personality model,
Norman (1967), based on Tupes and Christal (1961),! identified 1,431
major descriptors that could be collapsed into a more fundamental list of
75. Rather than an exploratory factor analysis, this solution was the result
of a subjective confirmatory analysis of five major underlying dimensions,
which were later psychometrically confirmed through self-report inven-
tories (Goldberg, 1990). Despite the lack of theoretical rationale for the
etiology of traits identified by the Five Factor model, there has been
enough consensus and empirical evidence in support of the identification
of the Big Five as the universal dimensions of personality (Costa, 1997;
Costa & McCrae, 1992; Deary & Matthews, 1993; McCrae & Costa, 1997b).
Thus, most personality researchers (e.g., Busato, Prins, Elshout, &
Hamaker, 2000; De Raad, 1996; Digman, 1990; Furnham, 1996a, 1996b,
1997) have agreed on the psychometrical advantages of the Big Five tax-
onomy proposed by Costa and McCrae (1992), often concluding that the
Five Factor model is universal (Costa, 1997; Costa & McCrae, 1992; Deary
& Matthews, 1993; McCrae & Costa, 1997b). As in Cattell’s and Eysenck’s
models, the Big Five conceptualizes individual differences that refer to
stable patterns of behavior and are independent from each other.

The Big Five model proposed by Costa and McCrae derived from the
re-analysis (via a statistical technique called cluster analysis) of Cattell's
16PF (Costa & McCrae, 1976). According to the Five Factor taxonomy,
there are five higher order personality traits (or factors)—namely, Neur-
oticism, Extraversion (these two dimensions are replications of the two
equivalent traits in Eysenck’s and Cattell’s systems and were identified in
the first re-analysis of Cattell's 16PF), Openness to Experience (added in
Costa & McCrae, 1978), Agreeableness, and Conscientiousness. Table 2.5
presents the complete NEO-PI-R (Neuroticism-Extraversion-Openness
Personality Inventory-Revised; Costa & McCrae, 1992) super and primary
traits with their respective checklist. Sample items for each subfacet are
presented in Table 2.6.

The first main personality trait is Neuroticism. It can be described as
the tendency to experience negative emotions, notably anxiety, depres-
sion, and anger (Busato, Prins, Elshout, & Hamaker, 2000). It is a widely
conceptualized personality factor and can be assessed through both the
EPQ (Eysenck & Eysenck, 1985) as well as the NEO-PI-R (Costa &
McCrae, 1992). Furthermore, Neuroticism finds its equivalent or similar
expression in the Anxiety trait of Cattell’s model (Cattell, Eber, &
Tatsuoka, 1970). Neurotic individuals can be characterized for their ten-
dency to experience anxiety, as opposed to the typically calm, relaxed,
and stable (low Neuroticism) personalities. The primary facets of

'Published as Tupes and Christal (1992).



TABLE 2.5

NEO-PI-R Super and Primary Traits (Facets) With Checklist Items

Neuroticism Facets
NI1: anxiety

N2: angry hostility
N3: depression
N4: self-
consciousness

N5: impulsiveness

N6: vulnerability

anxious, fearful, worrying, tense, nervous, —confident,
—optimistic

anxious, irritable, impatient, excitable, moody, —gentle,
tense

worrying, ~contented, —confident, —self-confident,
pessimistic, moody, anxious

shy, —self-confident, timid, —confident, defensive, inhibited,
anxious

moody, irritable, sarcastic, self-centered, loud, hasty,
excitable

—clear-thinking, —self-confident, —confident, anxious,
—efficient, —alert, careless

Extraversion Facets

El: warmth

E2: gregariousness
E3: assertiveness
E4: activity

E5: excitement-

seeking

E6: positive

friendly, warm, sociable, cheerful, —aloof, affectionate,
outgoing

sociable, outgoing, pleasure-seeking, —aloof, talkative,
spontaneous, ~withdrawn

aggressive, —shy, assertive, self-confident, forceful,
enthusiastic, confident

energetic, hurried, quick, determined, enthusiastic,
aggressive, active

pleasure-seeking, daring, adventurous, charming,
handsome, spunky, clever

enthusiastic, humorous, praising, spontaneous,

emotions pleasure-seeking, optimistic, jolly
Openness Facets
Ol: fantasy dreamy, imaginative, humorous, mischievous, idealistic,

02: aesthetics

03: feelings

O4: actions

05: ideas

06: values
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artistic, complicated

imaginative, artistic, original, enthusiastic, inventive,
idealistic, versatile

excitable, spontaneous, insightful, imaginative,
affectionate, talkative, outgoing

interests wide, imaginative, adventurous, optimistic, —mild,
talkative, versatile

idealistic, interests wide, inventive, curious, original,
imaginative, insightful

—conservative, unconventional, —cautious, flirtatious
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TABLE 2.5 (continued)

Agreeableness Facets

Al: trust forgiving, trusting, —suspicious, -wary, —-pessimistic,
peaceable, -hard-hearted

A2: straight- —~complicated, -demanding, —clever, —flirtatious,

forwardness —charming, —shrewd, —autocratic

A3: altruism warm, soft-hearted, gentle, generous, kind, tolerant,
—selfish

A4: compliance -stubborn, -demanding, —-headstrong, -impatient,
—intolerant, ~outspoken, -hard-hearted

A5: modesty —show-off, —clever, —assertive, —argumentative,
—self-confident, —aggressive, —idealistic

A6: tender- friendly, warm, sympathetic, soft-hearted, gentle,

mindedness —unstable, kind

Conscientiousness Facets

C1: competence efficient, self-confident, thorough, resourceful, confident,
—confused, intelligent

C2: order organized, thorough, efficient, precise, methodological,
—absent-minded, —careless

C3: dutifulness —defensive, —distractable, —careless, -lazy, thorough,
—-absent-minded, —fault-finding

C4: achievement thorough, ambitious, industrious, enterprising,

striving determined, confident, persistent

C5: self-discipline organized, -lazy, efficient, ~absent-minded, energetic,

thorough, industrious

C6: deliberation -hasty, —-impulsive, —careless, -impatient, -immature,
thorough, -moody

Note. Adapted from Costa and McCrae (1992).

Neuroticism are anxiety, angry hostility, depression, self-consciousness,
impulsiveness, and vulnerability.

The second major personality dimension is Extraversion. This factor
refers to high activity (arousal), the experience of positive emotions, im-
pulsiveness, assertiveness, and a tendency toward social behavior
(Busato, Prins, Elshout, & Hamaker, 2000). Conversely, low Extraversion
(Introversion) is characterized by rather quiet, restrained, and withdrawn
behavioral patterns. Like Neuroticism, Extraversion is present in both
Eysenck and Eysenck’s (1985) and Costa and McCrae’s (1992) personality
models. The subfacets of Extraversion are warmth, gregariousness, as-
sertiveness, activity, excitement-seeking, and positive emotions.



TABLE 2.6
NEO-PI-R Primary Traits (Facets) With Sample Items

Neuroticism Facels

N1: anxiety
N2: angry hostility
N3: depression

N4: self-
consciousness

N5: impulsiveness
N6: vulnerability

“l am not a worrier.” -
“I often get angry at the way people treat me.”
“I rarely feel lonely or blue.” —

“In dealing with other people, [ always dread making a
social blunder.”

“I rarely overindulge in anything.” —

“I often feel helpless and want someone else to solve my
problems.”

Extraversion Facets
El: warmth

E2: gregariousness
E3: assertiveness
E4: activity

E5: excitement-
seeking

EG6: positive
emotions

“I really like most people I meet.”

“I shy away from the crowds of people.” —
“l am dominant, forceful, and assertive.”
“I have a leisurely style in work and play.”

“I often crave excitement.”

“I have never literally jumped for joy.” -

Openness Facets
Ol fantasy

02: aesthetics
03: feelings

O4: actions
05: ideas
06: values

“I have a very active imagination.”
“Aesthetic and artistic concerns aren’t very important to me.” —

“Without strong emotions, life would be uninteresting to
me'”

“I'm pretty set in my ways.” —
“I often enjoy playing with theories or abstract ideas.”

“I believe letting students hear controversial speakers can
only confuse and mislead them.” -

Agreeableness Facets

Al: trust

A2: straight-
forwardness

A3: altruism

A4: compliance
AS5: modesty

A6: tender-
mindedness

20

“I tend to be cynical and skeptical of others’ intentions.” -

“l am not crafty or sly.”

“Some people think I am selfish and egotistical.” -

“I would rather cooperate with others than compete with
them.”

“I don’t mind bragging about my talents and
accomplishments.” —

“I think political leaders need to be more aware of the
human side of their policies.”
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TABLE 2.6 (continued)

Conscientiousness Facets

C1: competence “l am known for my prudence and common sense.”

C2: order “I would rather keep my options open than plan everything
in advance.”

C3: dutifulness “I try to perform all the tasks assigned to me
conscientiously.”

C4: achievement “I am easy-going and lackadaisical.” —

striving

C5: self-discipline “l am pretty good about pacing myself so as to get things

done on time.”
C6: deliberation “Qver the years [ have done some pretty stupid things.” —

Note. Adapted from Costa and McCrae (1992).

A third’ dimension—namely, Openness to Experience—derived from
the ideas of Coan (1974) and represents the tendency to involve oneself in
intellectual activities and experience new sensations and ideas (Busato,
Prins, Elshout, & Hamaker, 2000). This factor is also referred to as Creativ-
ity, Intellect, or Culture (Goldberg, 1994; Johnson, 1994; Saucier, 1994a,
1994b, Trapnell, 1994) and Tender-Mindedness or Affection (Brand, Egan,
& Deary, 1993). It comprises six scales—namely, fantasy, aesthetics, feel-
ings, actions, ideas, and values. In a general sense, Openness to Experi-
ence is associated with intellectual curiosity, aesthetic sensitivity, vivid
imagination, behavioral flexibility, and unconventional attitudes (McCrae,
1993). People high on Openness to Experience tend to be dreamy, imagi-
native, inventive, and nonconservative in their thoughts and opinions
(Costa & McCrae, 1992). Poets and artists may be regarded as typical
examples of high Openness scorers (McCrae & Costa, 1997a).

A fourth factor, Agreeableness (also known as Sociability), refers to
friendly, considerate, and modest behavior. This factor is associated with
a tendency toward friendliness and nurturance (Busato, Prins, Elshout, &
Hamaker, 2000). It comprises the subfacets of trust, straightforwardness,
altruism, compliance, modesty, and tender-mindedness. Agreeable
people can thus be described as caring, friendly, warm, and tolerant

?Although throughout most of this book Openness is listed in the third place, this order
is only in accordance with the denomination of Costa and McCrae’s (1992) questionnaire
(i.e., the NEO [Neuroticism-Extraversion-Openness] personality inventory). It is, how-
ever, noteworthy that most of the literature tends to refer to Openness as Factor Five.



22 CHAPTER 2

(Costa & McCrae, 1992). This personality trait is negatively related to Psy-
choticism and (together with Conscientiousness) is a main exponent of
social behavior in general.

Finally Conscientiousness is associated with responsibility and persis-
tence (Busato, Prins, Elshout, & Hamaker, 2000). This factor includes the
second order dimensions of competence, order, dutifulness, achieve-
ment striving, self-discipline, and deliberation. Conscientious individu-
als are best identified for their efficiency, organization, determination,
and productivity. No wonder, then, that this personality dimension has
beenreported to be significantly associated with various types of perfor-
mance (see chap. 5).

As mentioned earlier, the Five Factor model has sometimes been crit-
icized for its lack of theoretical explanations on the development and
nature of the processes underlying some of its personality factors—in
particular, Openness, Agreeableness, and Conscientiousness (see
Matthews & Deary, 1998, for a detailed discussion). However (perhaps
as a consequence of its good validity and reliability), most of the recent
literature dealing with the personality-intelligence interface has
focused on the relationship between psychometric intelligence and the
Big Five personality factors (Ackerman & Heggestad, 1997; Brand, 1994;
Zeidner & Matthews, 2000). Further, most researchers seem to agree on
the existence of five main personality dimensions as well as the advan-
tages of assessing these dimensions through the NEO-PI-R (e.g.,
Busato, Prins, Elshout, & Hamaker, 2000; De Raad, 1996; Digman, 1990;
Furnham, 1996a, 1996b, 1997). Perhaps the most obvious advantage of
this is the agreement, which allows researchers to compare and repli-
cate studies on personality and other variables because there is a shared
or common framework and instrument to assess personality. Thus, even
if the theoretical conceptualization of personality may lack explanatory
power, systematic data collection with the same instrument may help
answer some of the questions underlying personality traits. In that
sense, the choice of a unique instrurnent to assess individual differences
in personality may be compared to that of a single, universal currency or
software, which provides a common ground for trading and decoding
(of goods, information, or knowledge). Besides, the advantage of the
NEO-PI-R Five Factor model is that it accounts not only for a lay taxon-
omy of personality (based on the lexical hypothesis), but also other
established systems that can somehow be translated into the Five Factor
system. Thus, other findings with other scales may also be interpreted in
terms of the Big Five personality traits, like other currencies that can be
converted into dollars or euros according to a given exchange rate.

Therefore, most of this book focuses on the psychometric evidence for
the relationship between intellectual competence and the Big Five per-
sonality traits, although other relevant traits are also examined.
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2.6 SUMMARY AND CONCLUSIONS

In this chapter, we examined the concept of personality, reviewing the sa-
lient historical aspects and dominant taxonomies of personality traits. As
observed, the idea that there are consistent patterns of behavior that may
be ascribed to latent variables or traits is as old as ancient Greek medi-
cine, Further, the notion that these individual differences have biological
causes is equally ancient and has dominated prepsychological conceptu-
alizations of personality.

Although several modern psychological theories have questioned this
idea, differential psychology as a robust empirical discipline is based
entirely on the principle of traits, which are useful to understand and pre-
dict human behavior in a variety of aspects. Nevertheless, debate on the
number of independent or major dimensions of personality has domi-
nated the field since Eysenck and Cattell, two major figures in the field
with unmatched contributions to personality theory and research.

Eysenck’s biological theory of personality comprised three main di-
mensions—Neuroticism, Extraversion, and Psychoticism—and is still
used in differential research, although the biological aspects of the theory
seem out of date and the conceptualization of Psychoticism has been
debated (Brody, 1988; Matthews & Deary, 1998). Cattell’s approach,
based on the lexical hypothesis (the assumption that all aspects of per-
sonality are mapped onto words and language), was abandoned on
psychometric grounds, but gave birth to the current state of the art taxon-
omy, the Five Factor or Big Five model.

Despite the lack of theoretical explanatory power of the Big Five
framework (in particular compared with Eysenck’s theory), its robust
psychometric properties, reflected in a substantial body of evidence in
support of the validity and reliability of the NEO-PI-R (Costa & McCrae,
1985, 1992), have persuaded most personality researchers to investigate
personality with the NEO-PI-R, which assesses the five major personal-
ity traits of Neuroticism, Extraversion, Openness to Experience, Agree-
ableness, and Conscientiousness (and underlying subfacets). Given the
obvious advantages of employing a universal language for the study of
personality traits, and the growing consensus on the choice of a reliable
and validated tool, the present book examines the relationship between
personality and intellectual competence in terms of the Big Five person-
ality traits.
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Intellectual Ability

Although the idea that some individuals are more talented, bright, gifted,
or clever than others probably always existed in human society, the con-
cept of intellectual ability has its roots in scientific psychology. More spe-
cifically, the psychological notion of intelligence derived from the use of
psychometric instruments to predict future scholastic achievement,
which may perhaps explain why there are almost as many definitions of
intelligence as types of ability tests. [tis not surprising, then, that one of the
best-known definitions has referred to intelligence as that which intelli-
gence tests measure (Boring, 1923). Despite the circular and operational
emptiness of this definition (which often overlooks the fact that Boring
also conceptualized and defined intelligence in terms of a general mental
power factor that develops mainly in the first 5 years of life), it will help as
a good starting point to understand how the psychological concept of in-
telligence developed approximately 100 years ago and the great extent to
which measurement and theory are intertwined.

Intelligence is only an inferred notion—that is, a latent variable, a theo-
retical construct. However, it refers to observable behavior, and the
extent to which intelligence is or is not a meaningful concept ultimately
depends on empirical data or observable behavior. Typically, this behav-
jor is measured in terms of individual differences in standardized perfor-
mance and test results correlated with real-life outcomes, such as aca-
demic exam grades or job performance (although we see that this
constitutes only one—namely, the psychometric approach to intelli-
gence). Figure 3.1 depicts the latent concept of intelligence in terms of
both test and real-world performance, and any definition of intelligence
will have to conceptualize the underlying or latent processes to which
these individual differences can be attributed. Although there are several,
rather than one, definitions of intelligence (even within differential psy-
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FIG. 3.1. Graphical depiction of the latent concept of intelligence in relation to both
test scores and real-world performance.

chology), it may be appropriate to think of intelligence as a general ability
or capacity to know, comprehend, or learn. Intelligence then does not
refer to specific abilities, but to an “indivisible quality of mind that influ-
ences the execution of all consciously directed activities” (Robinson,
1999, p. 720).

Definitions of intelligence are examined more closely throughout this
book, but it should suffice for an overview and preliminary understanding
of the concept to define it as a “general ability to reason, plan, solve prob-
lems, think abstractly, learn quickly, and learn from experience”
(Gottfredson, 2000, p. 81).

3.1 HISTORY OF INTELLIGENCE TESTING

As said, the idea that some individuals are brighter than others certainly
precedes the development of psychometrics. This is reflected in the num-
ber of words referring to able and unable individuals in virtually every lan-
guage. The Oxford Thesaurus, for instance, provides the following
synonyms of intelligence: “clever, bright, sharp-witted, quick-witted, tal-
ented, gifted, smart, capable, able, competent, apt, knowledgeable, edu-
cated, sagacious, brainy, shrewd, astute, adroit, canny, cunning,
ingenious, wily, inventive, skillful.” Nevertheless, the beginnings of scien-
tific psychological research on intelligence are psychormetric in nature
and easy to trace in both time and space (we concern ourselves with lay
theories of intelligence throughout chap. 6).
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The first scientific attempt to conceptualize individual differences in
cognitive ability was that of Francis Galton (1822-1911), who argued that
“genius” was hereditary and normally distributed in the population (two
ideas still shared by most experts in the field). Further, Galton (1883)
designed a laboratory to measure differences in basic cognitive func-
tions,; he believed that these differences could be used as proxy measures
of a man’s intellectual capacity, and he applied several statistical meth-
ods (most based on Quetelet, 1796-1874) to compare individuals in what
he believed were scientific indicators of genius.

A similar method was employed by James McKeen Cattell (1890) to
identify 10 basic psychological functions (e.g., tactile discrimination, hear-
ing, and RT) and devise the first known “mental test.” However, most of the
variables measured by this test were more elemental than mental, and they
referred to basic cognitive processes that are now known to be related to
intelligence, but certainly fail to define the concept in broad terms.

In an attempt to elaborate a measure of intelligence as a whole—that
is, accounting not only for basic cognitive processes, but also for the more
abstract and higher order ability to perform mental operations—Alfred
Binet (1857-1911) would set the foundations of modern intelligence test-
ing. As Cronbach (1984) pointed out, “a history of mental testing is inlarge
a history of Binet’s scale and its descendants” (p. 192). Thus, Binet's
(1903) pioneering research in France, 100 years ago, is usually regarded
as the starting point of psychometrics and intellectual ability research.

In 1904, the government of France commissioned Binet the creation of
a method to identify children with learning difficulties in regular classes.
The result was the creation of a standardized test to measure reasoning
ability and the use of judgment. This test contained items or questions (six
per year level) that could be answered by average children of different
ages. For instance, 3-year-olds would be asked to point their eyes or nose;
7-year-olds, to describe a picture. Children were tested and interviewed
individually and responded to items in order of increasing difficulty. The
lastlevel of difficulty they could answer correctly determined their level of
reasoning and learning ability. The child’s score was calculated in terms
of the average age of children who answer the same number of ques-
tions—that is, by comparison to other children. Specifically, this was
scored in terms of years and months, so that answering correctly all ques-
tions of Level 7 plus three in Level 8 would indicate that the child’s ability
or mental age is that of someone age 7.5 or 7' years.

Although Binet’s test is usually referred to as the first psychometric
intelligence test (and a milestone in the history of intelligence theory and
research), it was the American adaptation of this test, introduced in Stan-
ford by Terman (1916), that would have a greater impact on the
psychometrics of intelligence (and still exist in revised versions until
today). The major modifications of this version were the inclusion of an
adult scale and the way scores were calculated. A child’s score would
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now be expressed as intellectual quotient (IQ—a term introduced by
Stern, 1912)—that is, the mental age divided by the chronological or real
age multiplied by 100.

Thus, someone age 10 who responded correctly up to Level 10 would
have anIQ of 100 (average), someone age 10 who responded correctly up
to Level 8 would have an IQ of 80 (below average), and someone age 10
who responded correctly up to Level 12 would have an IQ of 120 (above
average). In the 1960s, these normative differences were standardized
through a measure called standard deviation (a comparative indicator of
a person’s score with regard to the general population), which would
eventually replace Terman’s formula and is still being used to compare
individuals inintelligence (not just according to age, but also specific pop-
ulation groups such as gender, ethnicity, and nationality). Today the con-
cept of IQ is almost a synonym of intelligence and is used widely by both
lay people and academics. Itis graphically represented by a normal distri-
bution or bell curve of scores, with a mean of 100 and an SD of 15 (set for
all 1Q tests), which is virtually ubiquitous to psychometric intelligence
testing (see Fig. 3.2).

Despite their usefulness in the prediction of school grades, Binet’s
instruments were mainly an applied tool and did not refer to any theory—
not even to operationally defined constructs. Thus, even after Terman’s
(1916) American adaptation of Binet’s scale, a test that would prove areli-
able measure for the prediction of school performance for many
decades, there had been little efforts to define intelligence or elaborate a
theory for understanding individual differences in intellectual ability.
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FIG. 3.2. Graphical representation of the bell curve or normal distribution of IQ
scores.
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3.2 PSYCHOMETRIC INTELLIGENCE
AND THE NOTION OF g

In Britain, Spearman’s (1863-1945) early application of factor analysis
and data-reduction procedures allowed him to show that different ability
tests were significantly intercorrelated, and that the common variance
could be statistically represented in terms of a single, general, factor (see
Fig. 3.3). Like Galton and Cattell, Spearman (1904) started from basic indi-
vidual differences in information processing, looking at elementary cog-
nitive processes such as olfactory and visual sensory discrimination. Like
Binet, however, he contrasted these scores with academic performance
indicators, enabling a criterion to examine the validity of his measure (i.e.,
whether it could accurately distinguish between high and low perfor-
mance or level of education).

Deary (1994) showed that Spearman’s interpretation of elementary
processes as the basis of individual differences in ability was supported
by studies correlating these processes with academic performance. It is
now believed that basic cognitive processes, such as inspection time,
may account for approximately 20% of the variance in an IQ test (see
Davidson & Downing, 2000). Perhaps the main advantage of focusing on
elementary processes to define individual differences in intellectual abil-
ity is the possibility of designing robust experiments in laboratory condi-
tions. This led to the increase of cognitive experiments on intelligence in
the 1970s and early 1980s, causing a paradigmatic revival of early concep-
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tualizations, such as Spearman’s and Cattell’s. Thus, rather than measur-
ing intelligence through a series of abstract and unobservable mental
operations that are assumed to take place while participants complete an
ability test, researchers attempted to define intelligence in terms of
reaction time (Jensen, 1982) or inspection time (Deary, 1986).

Spearman (1927) argued that, although there may be different aspects
of cognitive performance (or abilities), intelligence could be represented
as a general underlying capability. Unfortunately, much of the following
research on psychometrics focused on the statistical properties of stan-
dardized performance test, producing a lack of theoretical knowledge on
the nature of the processes underlying individual differences in intelli-
gence. Furthermore, the existence of Spearman’s general intelligence
factor was questioned directly by Thurnstone (1938), who devised a (very
useful) statistical technique called multiple factor analysis. This method,
whichis still largely represented in the American educational approach to
the measurement of abilities in Grades 1 to 12, was in contradiction to
Spearman’s procedure of data analysis based on decomposition of the
variance and multiple factor loadings and identification, attributing great
portions of a matrix covariance to an independent group of factors. How-
ever, both methods could be combined to overcome the initially exclud-
ing solutions and establish a hierarchical model of abilities, which
acknowledged both general and specific factors.

3.3 CATTELL'S THEORY OF FLUID
AND CRYSTALLIZED INTELLIGENCE

Spearman’s (1904, 1927) findings had a crucial impact on one of the most
influential theories of intelligence until this date—namely, Cattell’s (1987)
theory of crystallized (Gc) and fluid intelligence (Gf). Based on the idea
that there are different types of ability tests, Cattell distinguished between
Gf or the ability to perform well on nonverbal tasks, which do not require
previous knowledge, but measure a rather pure, culture-free element of
cognitive performance (to some this aspect of intelligence is comparable
to Spearman’s notion of a general intelligence factor; see e.g., Jensen,
1982) and Gc or the ability to do well on verbal tasks, which are substan-
tially influenced by previous knowledge and acculturated learning
(rather than being a raw measure of basic mental capabilities).

Broadly speaking, Gf represents information processing and reasoning
ability (i.e., inductive, conjunctive, disjunctive reasoning capability used
to understand relations and abstract prepositions; Stankov, 2000). Con-
versely, Gc is used to acquire, retain, organize, and conceptualize infor-
mation, rather than information processing. Gf is dependent on the effi-
cient functioning of the central nervous system, whereas Ge is dependent
on experience and education within a culture. A useful metaphor to
understand the relationship between Gf and Gc, as well as their meaning,
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is that of a computer. Gf would represent the processor, memory, and
other characteristics of the hardware. In contrast, Gc would be equivalent
to the software as well as the data and information contained in the files
and other software. Hence, Gf, like the processor of a PC, refers to pro-
cesses rather than content. Conversely, Gc, like the data files and soft-
ware stored and loaded onto a PC, would refer to content (or informa-
tion) rather than processes. Measuring both Gf and Gc is beneficial in the
sense of indicating both a person’s learning potential as well as his or her
accumulated learning (Stankov et al., 1995). In addition, Cattell (1987)
added Gsar, a third dimension of intelligence, to conceptualize perfor-
mance on short-term memory and retrieval tasks—namely, tests that
require manipulation and information retrieval in short-term memory.
Figure 3.4 depicts Cattell’s three-component theory of intelligence.

Although there has been a tendency for almost 50 years (approxi-
mately between 1940 and 1990) to employ tests of Gf or nonverbal abili-
ties, rather than Gc or verbal abilities, the last 10 years have been domi-
nated by a rein vindication of measures of Gc (see Ackerman, 1999;
Ackerman & Heggestad, 1997). Several researchers have argued that
previous attempts to focus on the measurement of Gf were politically,
rather than scientifically, founded (Anastasi, 2004; Robinson, 1999), and
that there is long-standing evidence for the predictive power of Gc over
and above Gf (see also McNemar, 1942). Furthermore, it has been
shown that intelligent individuals tend to do better on verbal than non-
verbal measures, whereas the opposite is true for lower IQ scorers (see
Matarazzo, 1972).
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Thus, Gc measures would be a better tool to distinguish between high
and low intelligence, and would therefore represent a better instrument
for the measurement of individual differences underlying intellectual
ability (this is true even in Binet's data). Moreover, it has been argued
(Robinson, 1999; Terman & Merrill, 1937) that one cannot understand
adult human intelligence without reference to any conceptual knowl-
edge (i.e., individual differences in comprehension, use, and knowledge
of concepts would constitute the essence of intelligence). Hence, verbal
ability tests (e.g., tests of verbal comprehension, general knowledge, and
vocabulary) would represent an optimal single measure of general intel-
lectual ability.

3.4 GENETIC VERSUS ENVIRONMENTAL CAUSES
OF INTELLIGENCE

Much more than personality, the idea that intelligence may be inherited has
powerful and social implications and has thus been exempted of objective
scientific examination at times. Rather, the genetic basis of intelligence has
been the center of heated, often irrational, debate to the extent that it is
probably impossible to know with certainty how many results have been
faked, misreported, or censored because of these implications.

Both Binet and Spearman, pioneers in the psychological study of
intelligence, believed that there was a strong hereditary basis for indi-
vidual differences in intellectual ability; however, they also acknowl-
edged the influence of sociocultural (i.e., environmental) factors on the
development of specific skills. Thus, although individuals with the same
education may differ in ability due to biological causes, two individuals
with the same 1Q may experience different intellectual developments if
exposed to unequal—in particular, opposite—training or environments.
Such is the case of social class, long identified as a significant correlate
of intelligence, although (as with most correlational studies) the causal
direction underlying this relationship has been a topic of ideological,
rather than scientific, scrutiny. Thus, there has been a long-standing
debate on whether social class determines intelligence or vice versa—a
debate of political and almost moral (but rarely scientific) nature that
has affected the reputation of IQ tests and even differential psychology.
Figure 3.5 depicts several possible causal paths for understanding the
relationship among social class, education, and intelligence.

There has been evidence bothin favor and against the hypothesis that
intelligence can be inherited, and this ambiguity has probably increased
the debate. Besides this controversy, several adoption and twins studies
provided interesting results in support of both genetic and environmen-
tal theories of intelligence, suggesting that individual differences in abil-
ity can be determined by genes as well as the environment. Early evi-
dence for the genetic basis of intelligence was reported by Newman,
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Note: 1Q = intelligence, Ed = education, SC = social class (only unidirectional causations are presented)

FIG. 3.5. Some possible combinations for the causal relationships underlying the
significant correlations among intelligence, education, and social class.

Freeman, and Holzinger (1937), who found that monozygotic twins
were more similar in intelligence than dizygotic twins even if they were
raised apart. Studies on adopted children confirmed these findings,
reporting larger correlations between natural parents and children than
between adoptive parents and children (even when children had virtu-
ally zero contact with their natural parents). The data suggest that only
17% of the variance in IQ could be accounted for by environmental
(nongenetic) factors.

However, Kamin (1974) noted that several studies by Burt (a great sup-
porter of the idea that intelligence had a strong genetic basis) reported
fake data on monozygotic twins, inflating the correlations of intelligence.
This encouraged a new wave of researcher (undoubtedly helped by the
technological advances of behavioral genetics) on adopted children and
twins. Twin studies have shown that, although intelligence is largely
inheritable, there are some environmental influences that cause siblings
raised in the same family to have different intelligences (Plomin, Fulker,
Corley, & DeFries, 1997). However, adoptions studies have yielded con-
flicting results as correlations were found to be variable, ranging from as
little as r = .22 up to as high as r = .77 (see Grigorenko, 2000).
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3.5 PIAGET AND THE DEVELOPMENTAL THEORY
OF COGNITIVE ABILITY

Although most sections in this chapter focus on the psychometric develop-
ment of the concept of intelligence, the contribution of Jean Piaget
(1896-1980), a famous developmental psychologist, cannot be neglected.
Piaget (1952; Piaget & Inhelder, 1969) identified various developmental
stages in the evolution of adult intellect with its underlying abilities mapped
throughout childhood. Thus, he was concerned with the question of how
individuals arrive to the adult processes of intellectual functioning. His the-
ory of intellectual development is based on four universal stages—namely,
sensorimotor, preoperational, operational and formal operational—that
describe a baby’s intellectual transition from a nonverbal, preconceptual
elementary stage in the early 4 years of life to the complex stages of lan-
guage skills and conceptual reasoning of young adolescence.

Like Spearman, Piaget also believed in a single, general intelligence
factor. However, Piaget focused on the evolutionary or developmental
aspects of this factor, which he considered the result of a series of ubiqui-
tous qualitative stages. Further, unlike most early psychologists con-
cerned with intelligence, Piaget was more interested in the elaboration of
a theoretical framework for understanding the development of adult
intelligence from early childhood than the actual study of individual differ-
ences. Thus his theory was more about similarities (in the development
of skills) than differences, learned or inherited, between individuals.

The essence of Piaget’s (1952) theory is that there is a universal interac-
tion between biological and environmental variables that accounts for
the progressive development of adult human intelligence. At each evolu-
tionary stage (sensorimotor, preoperational, concrete operational, and
formal operational), there are certain cognitive functions that individuals
are able to do, and the acquisition of some is a precondition of others.
Therefore, this theory explains the passage from basic sensorial and
motor skills (at the age of 2 years) to very abstract (formal/logical) mental
operations. This passage is explained mainly in terms of adaptation
{assimilation and accommodation) and organization (linking mental
structures that can be applied to the real world).

Despite the theoretical importance and robust nature of Piaget’s find-
ings, his theory remained virtually unrelated to differential approaches to
intelligence, with few attempts of applying it to individual differences tax-
onomies. This may be due not only to Piaget’s different approach to intelli-
gence, but also to the fact that his theory applies entirely to children and
adolescents (with final stages of intellectual development at approxi-
mately age 15). Thus, albeit a fundamental contribution to developmental
psychology, the applied implications of Piaget’s theory to individual differ-
ences in intellectual ability remain of secondary importance. However, it
is important to bear in mind that, because Piaget’s theory does not over-
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lap with differential approaches to intelligence (rather it provides a quali-
tative explanation of the development of the processes underlying univer-
sal cognitive functions that are present in adult mental operations), it can
be used to understand structural aspects of human intelligence. Once
these structural aspects are present, we can concern ourselves with test-
ing individual differences in intelligence and attempt to answer the
question of how and why some people are more intelligent than others.

3.6 DEBATE: g VERSUS MULTIPLE ABILITIES

Although the predictive validity of well-established IQ measures is well
documented, several critics have argued that the traditional conception
of intelligence is not comprehensive and refers mainly to academic abili-
ties or being “book smart” (Gardner, 1983; Goleman, 1995; Sternberg,
1985, 1988, 1997). Furthermore, it has been argued that individual differ-
ences in intellectual ability should be conceptualized in terms of multiple
intelligences, rather than a single, general intelligence because individu-
als may be good at some, but bad at other, ability tests.

This idea has gained support in the last two decades, but was most
emphatically defended by Guilford (1967, 1977, 1981, 1985), who pro-
posed the most comprehensive catalogue of human abilities, describing
up to 150 different types. This model was based on the preliminary dis-
tinction among the three dimensions of operations, products, and con-
tents. According to Guilford, there were five types of operations (cogni-
tion, memory, divergent production, convergent production, and
evaluation), five types of contents (auditory, visual, symbolic, semantic,
behavioral), and six types of products (units, classes, relations, systems,
transformations, implications; see Fig. 3.6). This extensive classification
would result in a combination of 150 abilities {(Guilford, 1977). However,
Guilford’s (1981) revision of the model eventually acknowledged the exis-
tence of a hierarchy including 85 second-order and 16 third-order factors,
although evidence for this model is yet to be provided (Brody, 1992, 2000).

Although there have been a variety of theories in the last 20 years to pro-
pose that intelligence should be understood in terms of many abilities—
rather than a single ability (see Section 3.6)—the scientific study of intelli-
gence has provided substantial evidence for both the positive manifold of
correlated ability test scores derived from Spearman’s original g hypothe-
ses, as well as the predictive power of general intellectual ability with
regard to academic outcomes.

In a large psychometric study that tested 2,450 individuals (across the
United States), on the third revised version of the Wechsler Adult intelli-
gence Test (WAIS-III), one of the most established and prestigious mea-
sures of intelligence, all correlations among the 13 subtests of this mea-
sure (vocabulary, similarities, information, comprehension, picture
completion, block design, picture arrangement, matrix reasoning, arith-
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FIG. 3.6. A graphical depiction of Guitford's (1977) model of intelligence.

metic, digit span, letter-number sequencing, digit-symbol coding, and
symbol search) were significant and positive (ranging fromr = .30 tor =
.80 approximately; see Wechsler, 1997). The pattern of correlations also
supported Cattell’s idea that some types of tests (verbal on one hand and
nonverbal on the other) are more interrelated than others, but the under-
lying general intelligence factor hypothesized to be the source of varia-
tions between individuals’ cognitive performance was clearly identified
in this large and representative data set. This hypothesis refers to the gen-
eral tendency of individuals to perform consistently well, modestly, or
poor on different types of intellectual ability tests. Thus, mental abilities,
as tested by different ability tests, tend to be closely associated so that they
cluster together in one common factor (see again Fig. 3.3). This factor,
which accounts for approximately 50% of the variance in IQ test perfor-
mance, is the best existent measure of individual differences in human
intelligence.

Perhaps the most convincing source of evidence for the existence of a
general intelligence factor derived from Carroll's (1993) book on human
intelligence—a great meta-analytic review of the salient 20th century stud-
ies on intellectual abilities. After reanalyzing more than 400 sets of data,
results reveal that a single, general intelligence factor emerges to account
for a considerable amount of variance in ability test performance. This
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factor was identified at the highest hierarchical level of the pyramid and
may be thought of as the determinant of different types of cognitive perfor-
mance—namely, fluid intelligence, crystallized intelligence, general
memory and learning, processing speed, broad cognitive speediness,
broad retrieval ability, broad auditory perception, and broad visual percep-
tion (see Fig. 3.7).

These eight types of abilities or ability clusters constitute the second
level of the hierarchy, which is noteworthy because the theory of general
intelligence does not, by any means, deny the existence of these different
and differentiable types of abilities. What it does suggest, however, is that
although these types of abilities at the second level of the hierarchy refer
to different aspects of human performance, all these aspects tend to be
significantly correlated so that, in any large and representative sample,
those individuals who do well in some tests will also show a tendency to
do well on the other tests and vice versa.

Thus, the debate about whether there are one or many intelligences is
oftenbased on the fallacy that these two hypotheses are exclusive of each
other, when in fact both things are true. There are many identifiable and
distinctive types of abilities (not only the Level 2 abilities summarized ear-
lier, but also narrower, Level 3 abilities, which can be mapped onto Level
2), but there is also a general intelligence factor that accounts for most of
the variance in different ability test performance. Accordingly, a great deal
of the nature of the debate on the number of factors to conceptualize
humanintelligence is relative because the structure of humanintellectual
ability can be conceptualized in terms of different levels or stratums,
which support the idea that there are many specific abilities, as well as
one underlying intelligence factor. In that sense, it can be said that there is
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a lack of justification for the arguments against the existence of a general
intelligence factor: The data clearly show it does exist (Carroll, 1993;
Deary, 2001; Wechsler, 1997). Another issue is whether itis useful—that is,
whether it can be effectively used to predict real-life outcomes, particu-
larly beyond academic performance or school success, but this is dis-
cussed elsewhere (see chaps. 5 and 7).

3.7 OTHER APPROACHES: EMOTIONAL, SOCIAL,
AND PRACTICAL INTELLIGENCE

Considering the vast amount of psychometric evidence in support of the
idea of a general intelligence factor that accounts for a substantial amount
of variance in different types and aspects of intellectual performance, it is
perhaps no surprise that the principal dissidents of the g factor have pre-
ferred to ignore existent data sets and focus on the design of novel abili-
ties. Hence, rather than directing any effort to explaining the positive
manifold of correlated ability tests, they have insisted on identifying new
types of intelligences, which they believed to be uncorrelated with g. Al-
though most of these efforts have had a poor impact on the development
of individual differences research, in particular intelligence, it should be
noted that this rather original area of research has had a substantial influ-
ence on the personality-intelligence interface and may be regarded as a
preliminary approach to the integration of noncognitive and cognitive
individual differences.

Although this theoretical line is not novel (Gardner, 1983), it has gener-
ated much enthusiasm in recent years, particularly since the conceptual-
ization of ernotional intelligence (Goleman, 1995; Hein, 1997; Salovey &
Mayer, 1990; Steiner, 1997). Nevertheless other types, notably social intel-
ligence (Thorndike, 1920), may be more representative of the original or
preliminary efforts to include traditionally nonability components within
the realm of human capabilities. Thorndike defined social intelligence as
an individual's ability to understand and manage others, as well as a gen-
eral tendency to act wisely in human relations. Despite the theoretically
inn