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INTRODUCTION
No more intriguing and provoked subject is in science as the study of human
giftedness. The great attention to this subject is understandable: a poem well written, an
extraordinary painting, an overture well played, a brilliant scientific idea, or sports’
maneuver have always been attractive. Although studying of giftedness in visual arts and
in music is very productive (Clark & Zimmerman, 1983; Winner & Martino, 1993), the
greatest body of recent research is in studies of intellectual giftedness (Robinson &
Clinkenbeard, 1998).
Intellectual giftedness is a very complex human phenomenon, influenced by factors
both biological and environmental, but in different extent during personal development.
The key point of giftedness is novelty. The researchers tend to define giftedness and
creative thinking as the combining of previous ideas into new and unusual combinations
(Boden, 1996; Ward et al., 1997). That is, to integrate analogies or combinations of ideas
that might not be readily apparent, or from the ordinary point of view seem odd or
without sense (Ward et al., 1997). But what is actual definition of giftedness?
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Before answering on this question, it is important to note (for the purpose of the
following discussion), that creation of novel information is the means by which the
frontal lobe (especially right frontal cortex – Vandenberhe et al., 1999) operates to
achieve executive control over behavior (Duncan et al., 2000; Tanji & Hoshi, 2001).

DEFINITION AND BASIS OF GIFTEDNESS
How is giftedness defined? There is no one agreed-upon definition of giftedness or
talent that dominates the field (Robinson & Clinkenbeard, 1998). Most definitions are
psychologically based or educationally driven. The earliest and most conservative
definition belongs to Terman (1925). He defines giftedness as the top 1% of general
intellectual ability. More liberal conceptualization was made by Witty (1958), who tolled
about gifted child “whose performance, in a potentially valuable line of human activity, is
consistently remarkable”. Later Sternberg made the set of conceptualizations where
concentration was primarily on the psychological aspects of intellectual giftedness
(Sternberg, 1986) or social context in which giftedness is developed (Csikszentmihalyi &
Robinson, 1986). This and other sets include as main the following psychological
constructs: intelligence, creativity and motivation (Robinson & Clinkenbeard, 1998).
Biological conceptions tend to focus on the heritability of giftedness. Researchers in
these investigations still tend to use a high IQ definition. For example, it is well
established that the heritability of general intelligence rises with age. Studies comparing
identical and fraternal twins show that about 40 percent of IQ differences among
preschoolers determined by genetic factor, but that heritability rises to 60 percent by
adolescence and to 80 percent by late adulthood (McClearn et al., 1997; Bouchard, 1998).
Moreover it has been shown that environments shared by siblings have little to do with
intellectual giftedness (Plomin and Petrill, 1997; Petrill et al., 1998). It is a myth that
social, psychological and economical conditions create lasting and marked differences in
intelligence. Although many environmentalists have always believed that most
psychological variability is probably shaped by experiences, those experiences, however,
are largely self-selected, and that selection is guided by the steady pressure of the genome
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(Scarr, 1992; Lykken et al., 1993) and biological factors of early ontogenesis (Fingelkurts
& Fingelkurts, 2000).
These findings suggest the strong biological predisposition for intellectual giftedness.
It is virtually guaranteed that more biological linkages will be made (Vernon, 1993). For
example, Jensen (1998) has argued that fundamental research needs to uncover biological
vertical paths and develop more ultimate explanations for giftedness. We believe, that not
only genetic, but also inborn factors are crucial for development of gifted brain. The
moderately high genetic contribution to mental and cognitive ability differences supports
the search for the brain’s processing features that can account for these associations
(Deary, 2001).
We define giftedness as higher than average efficiency of brain functioning. Such a
definition covers all categories of giftedness: general intellectual ability, specific
academic aptitude, creative or productive thinking, leadership ability, visual and
performing arts, and psychomotor ability (Ross, 1993). The effectiveness of human brain
activity is determined by two major factors which “hardwired” with each other. First, is
the special organization of individual semantic space, i.e. the system of personal
connotations and their interrelations (Winter, 1992; Doise et al., 1993; Hart et al., 1997;
Nekolaichuk et al., 1999; Tallent et al., 2001). Second factor is the number of neurons
and the density of neuron’ networks, which were organized during the prenatal period
and which were active during crucial periods (first 4 years of life) of individual
development (Kimura, 1994; Rakic et al., 1994; Clinton, 1996; Newman, 1997; Kornack,
2000). Experimentally it has been proven that nearly all aspects of nervous system
organization (including cell growth, size regulation, its number, form, and neuron
network density) are strongly influenced by androgens during prenatal development and
immediately after the birth (Levy & Gur, 1980; Geschwind & Behan, 1982; Geschwind
& Galaburda, 1987; Galaburda et al., 1987; Sholl & Kim, 1990; Dempster, 1991; Snyder
et al., 1995; Collaer & Hines, 1995; De Bellis et al., 2001).
Thus, the prenatal level of androgens might be the essential link in the organization
of the gifted brain.
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GIFTED BRAIN AND TESTOSTERONE
According to Geschwind and Behan, if the fetus gets an increased dosage of
testosterone during the crucial period (!) of prenatal development or if it is more sensitive
to this hormone, then the brain of such a fetus starts to develop the right nondominant
hemisphere more intensively (Geschwind & Behan, 1982); but in ordinary conditions the
left hemisphere develops faster and stronger (Thatcher et al., 1987). It has been suggested
that the left hemisphere in humans has a very strong potential to manifest its dominant
abilities (Annett, 1997). At the same time, in order to give equal opportunity in the
dominant competition, – there must be special conditions allowing the peculiarities
(morpho-functional) of right hemisphere forming (Bogdanov, 1997; Fingelkurts &
Fingelkurts, 2000). Annett suggests the right shift (RS) theory according to which normal
human cerebral specialization (left dominance) is caused by a gene with the instruction to
impair the right hemisphere (Annett, 1978; Annett, 1997). On the basis of meta-analysis
she noticed that expression of the rs+ gene is more effective in females than in males and
less effective in twins than in single born children (Annett & Alexander, 1996).
Moreover, this disadvantage for rs+ gene leads to high intelligence (Annett, 1999). This
suggests that the expression of the rs+ gene might depend on factor(s) influencing
cerebral maturation in early fetal life (Annett, 1996). Evidently, these studies are
consistent with the idea that testosterone may be such factor which suppress the rs+ gene
expression.
Selected influence of testosterone on the right hemisphere is explained by a
significantly higher average concentration of androgen receptors (AR) in the right
hemisphere compared to the left (Diamond, 1991). At the cortical level, the right frontal
area is in many of those areas, which significantly overloads the left cortical areas by
numbers of AR’s (Sholl & Kim, 1990). This irregularity in AR density across the human
brain is shown only in males. Evidently, the described particular development of morphofunctional brain organization must strongly influence the human cognitive abilities
(Hellige, 1993; Halpern, 2000). This data is in agreement with the results of the research
of Levy and Gur, which show that an increased level of embryonic sex hormones lead to
the faster maturation and cognitive development of the right brain hemisphere only (Levy
& Gur, 1980). Moreover, a high level of testosterone establishes the special relation
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between the two brain hemispheres of the embryo (Galaburda et al., 1987; Geschwind &
Galaburda, 1987; Collaer & Hines, 1995). This means an extremely high coordination
and distribution of the brain cortical resources within and between the hemispheres
(Alexander et al., 1996). These processes most likely result from unusually strong
developed corpus collosum (Habib et al., 1991), which probably compensates for the
unusual dominance of the right hemisphere. All these supposed to be the causes for
intellectual giftedness (Benbow, 1986; O’Boyle et al., 1995; Alexander et al., 1996;
Fingelkurts & Fingelkurts, 2000; Fingelkurts & Fingelkurts, in submition).
Recent research has shown that testosterone (and estrogen) continue to play critical
role in cognitive abilities even throughout the human life span (Halpern & Tan, 2001).
For example, the spatial skills of normal males fluctuate in accordance with daily
variations (Moffat & Hampson, 1996) and seasonal variations (Kimura & Hampson,
1994) in testosterone levels. It has been also shown the cognitive consequences of
testosterone replacement therapies: testosterone treatment in men with naturally low
levels improved both their spatial and verbal performance (Cherrier, 1999). Additional
support for the role of testosterone levels in cognitive functioning comes from unique
studies with female-to-male transsexuals, who were given high doses of testosterone in
preparation for sex-change therapy (Van Goozen et al., 1995).
Taking into consideration all that is mentioned above, it is possible to conclude that
the brain of a gifted person is organized differently than the brain of people with average
abilities (Alexander et al., 1996; Halpern et al., 1998).

HOW DOSE RIGHT BRAIN HEMISPHERE RELATE
WITH GIFTEDNESS?

The hypothesis about unusual brain organization of gifted person is strongly
confirmed by the longitudinal investigation of O’Boyle’ group (O’Boyle et al., 1995).
Using many experimental methods this group has shown that increased involvement of
the right brain hemisphere (and a special level of coordination of information resources
between the right and the left hemispheres) in the process of insurance of higher psychic
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functions is directly related with intellectual giftedness and may serve as a physiological
basis of giftedness (Alexander et al., 1996).
Authors have used operational notion of giftedness. All intellectually gifted subjects
had maximally high scores of common test SAT (Scholastic Aptitude Test). Extremely
high scores were observed in SAT-M (Mathematical part). Scores in SAT-V (Verbal
part) were slightly lower. Nevertheless these SAT-V scores significantly exceed the
analogous scores of subjects with averaged abilities, and females too! (O’Boyle et al.,
1995). “This highly selected talented [subjects] performs as well as college-bound high
school seniors on tests used for college admission, despite the fact that they have not
taken the advanced course work that is provided in high school” (Halpern et al., 1998, p.
91). It is mean that their high scores do not indicate that they are exceptionally good at
the recall of factual knowledge, “[…] instead, they are ‘creating’ or ‘discovering’ new
knowledge on their own” (Halpern et al., 1998, p. 91).
These findings are consistent with the data of another research group that showed that
“there is indeed generality in human intelligence in a wide range of talent. That is,
common […] processes run though mathematical, spatial, and verbal abilities, […]”
(Humphreys et al., 1993, p. 254). This is actually the concept of “general intelligence” or
g, according to which people performing better on one task will tend also to perform
better on another (Deary, 2001a). It is important that g may reflect the function of some
particular information processing system, contributing in part to the organization of many
different activities and hence producing some positive correlation between them (Duncan
et. al., 1996; Deary, 2001b). Moreover, it was postulated that in large part g reflects the
action control functions of the brain’s frontal lobes (Duncan et. al., 1996; Duncan et al.,
2000). In our investigations it has been shown that behavioral functions (memory
retrieval and encoding, attention) reflected in g arise from joint or cooperative activity in
a variety of distinct frontal systems, i.e., through a so-called “operational synchrony” of
different neuronal systems (Fingelkurts, 1998; Fingelkurts et. al., 1998; 2000).
The evaluation of functional states (FS) of the frontal cortical areas is significant,
because it has been shown that the synthesis of two types of information – current and
retrieval – which create the basis for the emergence of subjective feelings (Ivanizky,
1997), takes place in frontal cortex (Crick & Koch, 1995; Goldman-Rakic, 1996). It has
been well documented through experiments using EEG, PET and fMRI that frontal
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cortical areas play the main role in the mechanisms which provide and regulate working
memory (Stuss et al., 1982; Goldman-Rakic, 1996), and conscious perception (Crick &
Koch, 1995). It is supposed that information stored in the temporal and parietal cortex, is
reread on the neurons of the frontal cortex (Goldman-Rakic, 1996).
Therefore, frontal asymmetry with the dominant right cortical area is supposed to be
the physiological marker of a “gifted brain” (Fox et al., 1988; O’Boyle et al., 1991; Bell
and Fox, 1992; O’Boyle et al., 1995; Fingelkurts & Fingelkurts, 2000). It is interesting
that patients with the left-sided temporal lobe variant of frontotemporal dementia (FTD)
showed the emergence of visual and musical talents (Miller et al., 2000). Evidently, these
studies are in consistent with the idea that for facilitation of new skills and talents the
dominance of right frontal area is very important (Fingelkurts & Fingelkurts, 2000).
It is well established that the right hemisphere (and frontal area in particular) is
primarily responsible for nonverbal image thinking, formation of associations using
nonlinear principle, unconsciousness functions, and for higher emotions (Nakamura et al.,
1999; Sidorova, 2000; Fingelkurts & Fingelkurts, 2000). These are the exact functions
necessary for the realization of the creative process and of scientific insight. It is
generally accepted that the new ideas and artistic images are not the result of someone
observations and reflection, – they come to the mental sight at once in complete internal
integrity. The reports of highly creative people about their thought processes suggest that
a great part of their cognitive work goes on “underneath”, beyond the conscious control
of the person (Ghiselin, 1952; Dorfman et al., 1996; Monsay, 1997). Many scientific
discoveries have come to their creators’ as momentary intuitive knowledge (e.g. the
discovery of periodic system of elements by D.I. Mendeleev or the structure of benzol
ring – by F.A. Kekulé), which were only systematically proven after the fact. Perhaps the
unconscious nature of these early stages in the creative process serves to protect the birth
of a hypothesis and new ideas from the conservatism of consciousness (Fingelkurts &
Fingelkurts, 2000). A similar phenomenon can be observed, for example, in the reports of
split-brain patients when information presented to the right hemisphere (Koriat & LevySadot, 1999; Koriat, 2000).
An intriguing case study has been conducted by Anderson, who studied Albert
Einstein’s brain (Anderson & Harvey, 1996). In contrast to a control group of autopsied
men, the right frontal cortex of Enstein’s brain possesses a significantly greater neuronal
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density! Thus, it has been suggested that dendritic arborization is correlated with g and
giftedness (Anderson, 1993). Moreover, it was shown that reversed hemisphere
dominance (right) is related with musical talent and left-handedness (Hassler & Gupta,
1993).

ARE ALL MALE-TWINS GENIUS OR ALL GENIUS
ARE MALE-TWINS?
Among gifted subjects the proportion with dominant left hand is higher than among
subjects with averaged abilities (Geschwind & Behan, 1982; Benbow, 1986; O’Boyle &
Benbow, 1990). But percentage of left-handers is higher among the twin population than
among single-born individuals (Dobrohotova & Bragina, 1994; Derom et al., 1996;
Neimark, 1997; Segal, 2000). This has caused some researchers to postulate that the
majority of single-born people with a dominant left hand (including “hidden” left-handed
and non-right-handed) are survivors from a twin-set (Neimark, 1997).
Furthermore, it is possible to hypothesis (Fingelkurts & Fingelkurts, 2000) that maletwins during prenatal development have an increased exposure to testosterone that leads
to a more complicated (see above) development of the right hemisphere which becomes
dominant. These peculiarities of male-twins development result in potential giftedness.
However, male-twins rarely realize this potential due to unfavorable socio-psychological
conditions during postnatal twins development. This hypothesis was described in detail
elsewhere (Fingelkurts & Fingelkurts, 2000; Fingelkurts & Fingelkurts, in submition).
Hence, among gifted males there may exist a high percentage of twins “by conception”
(only one from the embryonic MZ twins’ pair is usually born), because in such cases the
biological basis for high intelligence was present, but the negative factors of joint twins’
postnatal (socio-psychological) development were absent. However, this point could only
be proven through specially organized investigations.
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SOCIAL CONTEXT OF GIFTEDNESS
These findings support the believe that the social context of giftedness includes the
opportunities that make it possible for gifts and talents to develop (Robinson and
Clinkenbeard, 1998). An exceptional example of the social and cultural importance is
found in child prodigies (Feldman and Goldsmith, 1991). According to Feldman,
prodigies occur when several factors “co-incide” to provide optimal conditions. These
factors are the extraordinary abilities of the child, the development of the domain in
which the prodigy excels, the family context and learning opportunities (Feldman, 1993).
Here it is important to stress that social context is important only in early stages of
individual development when cognitive and other mental processes (including the
individual semantic space with personal constructs) are organized (Kimura, 1994; Rakic
et al., 1994; Clinton, 1996; Newman, 1997; Fingelkurts & Fingelkurts, 2000). These
processes are associated with neurodevelopment (De Bellis et al., 2001). Cross-sectional
studies suggest that cerebral gray matter (GM) volume decrease progressively after age 4
(Pfefferbaum et al., 1994; Reiss et al., 1996), in relationship to the regressive progresses
of synaptic and axonal pruning during development (Giedd et al., 1999a). Recent results
have confirmed these age-related increases in cerebral white matter (WM) and corpus
collosum (CC) area (Giedd et al., 1999b; Thompson et al., 2000). It is interesting that
both WM and CC normally are more developed in males (De Bellis et al., 2001).
It has been also shown that neuronal synapses are grow stronger with regular
stimulation in crucial periods of ontogenesis (Rakic et al., 1994; Clinton, 1996; Newman,
1997), suggesting that an environment rich in variety, stimulation, and activity may be
helpful background for development of intellectual giftedness. We don’t assume that
genetic and biological architecture of brain functioning is the same in infants, teens and
adults. Recent studies suggest that in children brain functioning is more sensitive to
environmental influences than to genetic factors and vice versa (McClearn et al., 1997;
Newman, 1997; Bouchard, 1998). But environmental factors could be biological, – and
the testosterone is one of such factors (Fingelkurts & Fingelkurts, 2000).
Here we stress that social and cultural context are heavily influenced by and even
limited by human’s biological nature. Any cultural characteristic takes as a given, as a
starting point, the biological innate characteristics. Many of these characteristics are exist
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in potential form and can be realized only in interaction with environment. “For example,
imagine how different all human societies would be if our biological nature was different
in any of the following […]:
(a) Suppose all human females had an annual estrus cycle leading both males and
females to be interested in sexual relations only during several weeks in June.
[…]
(b) Or imagine the impact on family structure, as well as marriage partnerships and
their duration if human infants could care for themselves and live independently
after their first year of life.
(c) Or suppose that humans typically gave birth to litters of six to ten infants at a
time.
(d) Or consider the consequences if human males sought a solitary existence, apart
from other males as well as females, except during the mating season.
(e) Or suppose both males and females could reproduce at any age in their lifespan”
(LeCroy & Moller, 2000, p.5).
Support for this idea we can found in Schneider et al’s (1995) attraction-selectionattrition (ASA) model and gravitational hypothesis (Wilk & Sackett, 1996; Dunnette,
1998). The basic idea of these studies is that people select environments congenital to
their personal innate attributes and shift from those environments that are not good fits.
This is in agreement with Scarr (1992, 1996; Scarr & McCartney, 1983) who has
developed the theory of genotype-environment (GE) correlations. According to this
framework, people (especially as they mature) seek out or strive to create environments
for themselves – environments that are congruent with their innate personal
characteristics, and which, in large part, reflect their abilities, interests, and personality.

PERSONAL ATTRIBUTES OF GIFTS AND THE ROLE
OF TESTOSTERONE
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One of the common features of gifts is their passion for work. They are exceptional
in their fixation on work. This is well known about genius that the sheer amount of time
they devoted to their area of excellence (Wilson, 1998) sometimes to the exclusion of
other aspects of life (Gardner, 1993). Moreover, it has been shown in longitudinal study
that preferences of intellectually gifted individuals are sufficiently crystallized very early
in the lifespan (Achter et al., 1999). Additionally, the intellectually talented tend to
develop the eventual adult structure of their cognitive and mental abilities at an early age
(Lubinski & Benbow, 2000) and appear to think seriously and meaningfully about
educational and career choices at an earlier than typical age (Achter et al., 1996). They
are exceptionally energetic, have increased focus of attention, and a task orientation, they
are strikingly independent and prefer to act (Eysenck, 1995).
It is obvious that exceptional forms of giftedness is “emergenic phenomena” (Lykken
et al., 1992), when biological potential find supportive environments. We agree with
Jensen (1996) who suggest that:
Genius = high ability x high productivity x high creativity, where (Lubinski, 2000):
Ability = brain information efficiency,
Productivity = endogenous cortical stimulation,
Creativity = trait psychoticism (unconventiaonal ideation)
One can see that all three parts of this equation depend on the brain effectiveness
which requires complicated neuronal structures, number of connection between them and
degree of myelination (Miller, 1994), requires much energy to function and carries out
those functions at a higher speed. As we discussed above, these are properties which
depend on testosterone: testosterone controls brain construction and maturation (Levy &
Gur, 1980; Geschwind & Behan, 1982; Collaer & Hines, 1995; De Bellis et al., 2001),
high testosterone levels increases energy, focus of attention, and task orientation
(DePaulo, 1992; Dabbs et al., 2001), and also influences expressive behavior (Ambady et
al., 1999, 2000). Moreover, high testosterone individuals are oriented toward action
(Dabbs et al., 1997) and are strikingly independent (Strong & Dabbs, 2000).

12

PROBLEMS ACCOMPANYING GIFTEDNESS
Unfortunately there is the back side of the same (giftedness) coin. The owner of
intellectual gifted brain has a significant number of accompanying problems, – a socalled “physiological price” (Fingelkurts & Fingelkurts, 2000). The “physiological price”
may be defined as the volume of the physiological and psychological expenditures, which
provide the normal vitality on the given level. It has been demonstrated that increased
levels of testosterone in the critical period of human prenatal development, leads not only
to the development of the right hemisphere and as a consequence – to intellectual
giftedness, also have a negative influence on the thymus gland. This leads to the
increased risk of the immune disorders, such as allergic and autoimmune reactions
(Geschwind & Behan, 1982; Benbow, 1986). For example, it was shown significant
correlation between the giftedness and myopia (Ashton, 1983). This data were confirmed
in recent research. Approximately 10.000 gifted students were tested. It was shown a
relation of myopia with giftedness (Lubinsli & Humphreys, 1992). Also it was shown the
positive correlation between giftedness and allergy, when a child reported being told by a
physician that he or she had an allergy (Lubinsli & Humphreys, 1992). It is interesting
that the autoimmune diseases are more prevalence in MZ twins (Jarvinen et al., 1992) and
associated with non-right-handedness (McManus et al., 1993).
Moreover, gifted people are also frequently suffered from depression or depressive
episodes (Post, 1994). This is in agreement with findings which showed the increased
involvement exactly of the right frontal area in ongoing activity and decreased
involvement of the left (the diagnostic criteria was EEG) in depressive subjects (Hitt et
al., 1995). However, it has been shown that right frontal activation is related to coping
strategies in men when depressed, while left frontal activation is related to coping
strategies in females (Nolen-Hoeksema, 1987). For instance, highly defensive men are
more likely to isolate themselves, whereas highly defensive women are likely to do
opposite (Kline et al., 1998). These findings suggest that gifted individuals might prefer
solitary activities, which on one hand may represent a defensive coping strategy, and
which on the other hand, may also help them to be creative. Several studies have
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attempted to prove that extremes in mood are linked with creativity (Jamison, 1989,
1993; Post, 1994).
The highly creative people are also known to be difficult in interpersonal
relationships, socially harsh, and abrasive (Lubinski, 2000). This supports Eysenck’s
view that highly creative are, on average, high on trait psychoticism (Eysenck, 1995). For
example, it has been shown that highly gifted students showed greater negative affects,
more physiological stress, self-oriented perfectionism and greater irrational beliefs
(Roberts & Lovett, 1994). It is interesting that exactly right hemisphere and especially
right frontal lobe plays a significant role in the generation of mystical and spiritual
experiences (Newberg et al., 2001). It has been shown that the right frontal area “can”
pray, swear and curse ‘God’ even when the “speaking” left cerebral hemisphere has been
severely damaged and the patient is aphasic (Joseph, 2001). People, who suffer from
periodic episodes of right fontal and temporal lobe hyperactivation, typically have
seizures which almost indistinguishable from a trance state (Taylor et al., 1987; Joseph,
1999; Adachi et al., 2000). It is well known that Russian author F. Dostoevsky suffered
right temporal lobe epilepsy (Joseph, 2001). He wrote, that when he had a seizure the
gates of Heaven opened and he could see angels and even the God (Joseph, 2001).
At the same time, described negative aspects of intellectual giftedness more often
occur with left-handed individuals (Benbow, 1986; O’Boyle & Benbow, 1990).
Furthermore, left-handers are more frequently present among schizophrenics and
epileptics than among the healthy population (Nasrallah et. al., 1981; Ginoyan, 1985,
quotes on Dobrohotova & Bragina, 1994). Schizophrenia or schizophrenic features and
epilepsy are frequent among gifted people (Post F., 1994). It is interesting that
postmortem studies of brain anatomy in schizophrenics, "schizoid" and "shizotypal"
people, and individuals with Asperger's syndrome have found reduced cortical volumes
of the left hemisphere (Chiron et al., 1995; Bullmore et al., 1995; Weinberger, 1995) and
especially in frontal cortex (McGuire & Frith, 1996; Ross & Pearlson, 1996). Described
factors provide further indirect support for the hypothesis that among the gifted males
there must be a high percentage of left-handed (Geschwind & Behan, 1982; Benbow,
1986; O’Boyle et al., 1995), who are possibly the surviving members of an embryonic
twin pair (Neimark, 1997; Fingelkurts & Fingelkurts, 2000; in submition).
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However, it has been shown that children with high intelligence (and left-handers)
are physically healthier then their coeval with averaged abilities (Lubinski & Humohreys,
1992). The left-handed individuals also experience very quick reversal of pathological
states, and slighter reestablishment of brain functions after trauma and disorders
(Dobrohotova & Bragina, 1994). Possibly the described peculiarities may be the
consequences of the special brain organization (Bogdanov, 1997) and, in particular, the
right hemisphere (Fingelkurts & Fingelkurts, 2000).
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CONCLUSIONS
Generalizing the data described in present chapter, we conclude that the potential for
giftedness is an innate biological feature. Development of a talent is a biosocial issue, and
the realization of a talent is a sociobiological issue. Indeed, the innate potential and
experience interact and shape our skills, personality and giftedness in particular.
The understanding how does the precocity emerge helps to determine its barriers and
to find the ways to cultivate its manifestation. Moreover, it helps to improve the
educational system in which now adopted the notion that one curriculum fits all. But true
meaning of education is “to provide all children with an equal opportunity to learn and
develop to their full potential […]. ” This means “to lead forth or to bring out something
that is potentially present. This involves being responsive to, and building on, individual
differences. A one-size-fits-all educational system is not effective and hence not
equitable.” (Benbow & Stanley, 1996, p. 257).

REFERENCES
1. Achter, J.A., Lubinski, D., Benbow, C.P. (1996) Multipotantiality among
intellectually gifted: “it was never there and already it’s vanishing.” J. Counsel.
Psychol. 43, 65-76.
2. Achter, J.A., Lubinski, D., Benbow, C.P., Eftekhari-Sanjani, H. (1999) Assessing
vocational preferences among gifted adolescents adds incremental validity to
abilities: A discriminant analysis of educational outcomes over a 10 year interval. J.
Ed. Psychol. 91(4), 777-786.
3. Adachi, N., Onuma, T., Nishiwaki, S., Murauchi, S., Akanuma, N., Ishida, S.,
Takei, N. (2000) Inter-ictal and post-ictal psychoses in frontal lobe epilepsy: a
retrospective comparison with psychoses in temporal lobe epilepsy. Seizure. 9(5),
328-35.
4. Alexander, J.E., O’Boyle, M.W., & Benbow, C.P. (1996) Developmentally
advanced EEG alpha power in gifted male and female adolescents. Int. J.
Psychophysiol. 23, 25-31.
5. Ambady, N., Hallahan, M. & Conner, B. (1999) Accuracy of judgments of sexual
orientation from thin slices of behavior. J. Per. Soc. Psychol. 77, 538-547.
6. Ambady, N., Bernieri, F., & Richeson, J. (2000) Towards a histology of social
behavior: Judgmental accuracy from thin slices of the behavioral stream. In Zanna,
M. (ed.) Advances in experimental social psychology. Vol. 32, pp. 201-227. New
York: Academic press.

16
7. Anderson, B. (1993) Evidence from the rat for a general factor that underlies
cognitive performance that relates to brain size: intelligence? Neurosci. Lett. 153,
98-102.
8. Anderson, B. & Harvey, T. (1996) Alterations in cortical thickness and neuronal
density in the frontal cortex of Albert Einstein. Neurosci. Lett. 210, 161-164.
9. Annett, M. (1978) A Single Gene Explanation of Right and Left-handedness and
Brainedness. Coventry: Lanchester Polytechnic.
10. Annett, M. (1996) In defense of the right shift theory. Percept. Motor Skills 82,
115-137.
11. Annett, M. (1997) Schizophrenia and autism considered as the products of an
agnosic right shift gene. Cog. Neuropsychol. 2(3), 195-240.
12. Annett, M. (1999) Handedness and lexical skills in undergraduates. Cortex. 35,
357-372.
13. Annett, M., & Alexander, M.P. (1996) Atypical cerebral dominance: predictions
and tests of the right shift theory. Neuropsychologia. 34, 1215-1227.
14. Ashton, G.C. (1983) Myopia and cognitive ability. Behav. Genetics. 13, 526.
15. Bell, M.A. & Fox, N.A. (1992) The relations between frontal and brain electrical
activity and cognitive development during infancy. Child. Dev. 63, 1142-1163.
16. Benbow, C.P. (1986) Physiological correlates of extreme intellectual precocity.
Neuropsychologia. 24, 719-725.
17. Benbow, C.P., & Stanley, J.C. (1996) Inequity in equity: How “equity” can lead to
inequity for high-potential students. Psychol., Public Pol. Low. 2(2), 249-292.
18. Boden, M.A., ed. Dimensions of Creativity. Cambridge, M.A: MIT Press; 1994.
19. Bogdanov, N.N. (1997) Dermatoglyphic patterns of left-handed. Voprosi Psihologii
(Questions of Psychology) 2, 76-87. (in Russian).
20. Bouchard T.J. (1998). Genetic and environmental influences on adult intelligence
and special mental abilities. Human Biol. 70, 257-279.
21. Bullmore, E., Brammer, M., Harvey, I., Murray, R., & Ron, M. (1995) Cerebral
hemisphere asymmetry revisited: effects of handedness, gender and schizophrenia
measured by radius of gyration of magnetic resonance images. Psychol. Med. 25,
349-363.
22. Cherrier, M.M. (1999) Androgens, ageing, behavior and cognition: complex
interactions and novel areas of inquiry. New Zealand J. Psychol. 28(1), 4-9.
23. Chiron, C., LeBoyer, M., Leon, F., Jambaque, I., Nuttin, C., & Syrota, A. (1955)
Spect of the brain in childhood autism – evidence for a lack of normal hemispheric
asymmetry. Develop. Med. Child. Neurol. 37, 849-860.
24. Clark, G.A. & Zimmerman, E. (1983). At the age of six I gave up a magnificent
career as a painter: seventy years of research about identifying students with
superior abilities in the visual arts. Gifted Child Q. 27, 180-184.
25. Clinton, H.R. (1996) It Takes a Village. New York: Touchstone.
26. Collaer, M.L. & Hines, M. (1995) Human behavioral sex differences: A role for
gonadal hormones during early development? Psychol. Bull. 26, 243-248.
27. Crick, F. & Koch, Ch. (1995) Are we aware of neural activity in primary visual
cortex? Nature 375(11), 121-123.

17
28. Csikszentmihalyi, M. & Robinson, R.E. (1986) Culture, time and the development
of talent. See Sternberg & Davidson 1986, pp. 264-84.
29. Dabbs, J.M., Jr., Strong, R.K. & Milun, R. (1997) Exploring the mind of
testosterone: A beeper study. J. Res. Per. 31, 557-587.
30. Dabbs, J.M., Jr., Bernieri, F.J., Strong, R.K., Campo, R. & Milun, R. (2001) Going
on stage: Testosterone in greetings and meetings. J. Res. Per. 35, 27-40.
31. Deary, I.J. (2001a) Human intelligence differences: towards a combined
experimental-differential approach. Trends Cog. Sci. 5(4), 164-170.
32. Deary, I.J. (2001b) Human intelligence differences: a recent history. Trends Cog.
Sci. 5(3), 127-130.
33. Deary, I.J. (2001c) Individual differences in cognition; British contributions over a
century. British J. Pscyhil. 92, 217-237.
34. De Bellis, M.D., Keshavan, M.S., Beers, S.R.,Hall, J., Frustaci, K., Masalehdan, A.,
Noll, J., and Boring, A.M. (2001) Sex differences in brain maturation during
childhood and adolescence. Cereb. Cortex. 11, 552-557.
35. Dempster, F.N. (1991). Inhibitory processes: a neglected dimension of intelligence.
Intelligence 15, 157-173.
36. DePaulo, B.M. (1992) Nonverbal behavior and self-presentation. Psychol. Bull. 11,
203-243.
37. Derom, C., Thiery, E., Vlietinck, R., Loos, R., & Derom, R. (1996) Handedness in
twin according to zygosity and chorion type: a preliminary report. Behav. Genet.
26(4), 407-408.
38. Diamond, M.C. (1991) Hormonal effects on the development or cerebral
lateralization. Psychoneuroendocrinology 16(1-3), 121-129.
39. Dobrohotova, T.A. & Bragina N.N. (1994) The Left-handers. Moscow: Kniga. (in
Russian).
40. Doise, W., Clemence, A., & Lorenzi-Ciodi. (1993) The Quantitative Analysis of
Social Representations. New York.
41. Dorfman, J., Shames, V.A., & Kihlstrom, J.F. (1996) Intuition, incubation, and
insight: Implicit cognition in problem solving. In: Implicit Cognition (Underwood,
G., ed) pp. 257-296. Oxford, England: Oxford University Press.
42. Duncan, J., Emslie, H., & Williams, P. (1996) Intelligence and the frontal lobe: the
organization of goal-directed behavior. Cog. Psychol. 30, 257-303.
43. Duncan, J., Seitz, R.J., Kolodny, J., Bor, D., Herzog, H., Ahmed, A., Newell, F.N.,
& Emslie, H. (2000) A neural basis for general intelligence. Science 289, 457-460.
44. Dunnette, M.D. (1998) Emerging trends and vexing issues in I/O psychology. Appl.
Psychol.: Int. Rev. 47, 129-153.
45. Eysenck, H.J. (1995) Genius. Cambridge: Cambridge University Press.
46. Feldman, D.H. (1993) Child prodigies: a distinctive form of giftedness. Gifted
Child Q. 37, 188-193.
47. Feldman, D.H. & Goldsmith, L.T. (1991) Nature’s Gambit: Child Prodigies and
the Development of Human Potential. New York: Teachers College Press.
48. Fingelkurts, An.A. (1998) Time-spatial Organization of Human EEG Segments’
Structure. Ph.D. Dissertation. MSU, Moscow. (in Russian).

18
49. Fingelkurts, An.A. & Fingelkurts, Al.A. (2000) Hemispheric laterality, high
intelligence and twins. Vopr. Psihol. (Questions of Psychology) 5, 111-121. (in
Russian).
50. Fingelkurts, An.A. & Fingelkurts, Al.A. (2002) Gifted brain and twinning:
integrative review of the recent literature. J. Theor. Biol. (In submission).
51. Fingelkurts, An.A., Fingelkurts, Al.A., Ivachko, R.M., & Kaplan, A.Ya. (1998)
EEG analysis of operational synchrony between human brain cortical areas during
memory task performance. Vestn. Mosk. Univer. (Bull. of Moscow Univ.). Series
Biology 1, 3-11. (in Russian).
52. Fingelkurts, An.A., Fingelkurts, Al.A., Borisov, S.V., Ivashko, R.M., & Kaplan,
A.Ya. (2000) Spatial structures of human multichannel EEG quasi-stationary
segments during memory task. Vestnik Moskovskogo Universiteta (Bull. of Moscow
Univ.). Series Biology 3, 3-10. (in Russian).
53. Fox, N.A., Sutton, D.B., Aaron, N., & Levav, M. (1988) EEG asymmetry and
negative emotionality in 14-month-old infants. Psychophysiology 25, 446-447.
54. Galaburda, A.M., Corsiglia, C., Rosen, C., & Sherman, C. (1987) Planum
temporale asymmetry, reappraisal since Geschwind and Levitsky.
Neuropsychologia 25, 853-868.
55. Gardner, H. (1993) Creating Minds. NY: Basic.
56. Geschwind, N. & Behan, P. (1982) Left-handedness: association with immune
disease, migraine, and developmental learning disorder. Proc. National Acad. Sci.
USA 79, 5097-5100.
57. Geschwind, N. & Galaburda, A.M. (1987) Cerebral Lateralization. Cambridge,
MA: MIT Press.
58. Ghiselin, B. (1952) The Creative Process. Berkley/Los Angeles: University of
California Press.
59. Giedd, J.N., Blumenthal, J., Jeffries, N.O., Castellanos, F.X., Liu, H., Zijdenbos,
A., Paus, T., Evans, A.C., and Rapoport, J.L. (1999a) Brain development during
childhood and adolescence: a longitudinal MRI study. Nature Neurosci. 2, 861-863.
60. Giedd, J.N., Blumenthal, J., Jeffries, N.O., Rajapakse, J.C., Vaituzis, A.C., Liu, H.,
Berry, Y.C., Tobin, M., Nelson, J., and Castellanos, F.X. (1999b) Development of
the human corpus callosum during childhood and adolescence: a longitudinal MRI
study. Prog. Neuro-Psychopharmacol. Biol. Psychiat. 23, 571-588.
61. Goldman-Rakic, P.S. (1996) Regional and cellular fractionation of working
memory. Proc. Natl. Acad. Sci. USA 26, 13473-80.
62. Ivanitsky, A.M. (1997) Informational synthesis in crucial cortical area as the brain
base of the subjective experience. Gyrnal Vischei Nervnoi Deyatelnosty. (J. of
Higher Nervous Activity) 47( 2), 10-21. (Translated from Original Russian Version:
p. 209-225).
63. Habib, M., Gayraud, D., Oliva, A., Regis, J., et al. (1991) Effects of handedness and
sex on the morphology of the corpus collosum: a study with brain magnetic
resonance imaging. Brain Cog. 16, 41-61.
64. Halpern, D. (2000) Sex Differences in Cognitive Abilities. (3rd ed.). Mahwah, NJ:
Erlbaum.

19
65. Halpern, D. & Tan, U. (2001) Stereotypes and Steroids: using a psychobiosocial
model to understand cognitive sex differences. Brain Cog. 45, 392-414.
66. Halpern, D., Haviland, M.G., & Killian, C.D. (1998) Handedness and sex
differences in intelligence: Evidence from the medical college admission test. Brain
Cog. 38, 87-101.
67. Hart, D., Field, N.P., Garfinkle, J.R., Singer, J.L. (1997) Representations of self and
other: a semantic space model. J. Pers. 65(1), 77-105.
68. Hassler, M. & Gupta, D. (1993) Functional brain organization, handedness, and
immune vulnerability in musicians and non-musicians. Neuropsychologia 31(7),
655-660.
69. Hellige, J.B. (1993) Hemispheric Asymmetry. Cambridge, MA: Harvard University
Press.
70. Hitt, S.K., Allen, J.J.B., & Duke, L.M. (1995) Stability of resting frontal alpha
asymmetry in major depression. Psychophysiology 32, 40.
71. Humphreys, L.G., Lubinski, D., and Yao, G. (1993) Utility of predicting group
membership and the role of spatial visualization in becoming an engineer, physical
scientist, or artist. J. Applied Psychol. 78(2), 250-261.
72. Jamison, K.R. (1989) Mood disorders and patterns of creativity in British writers
and artists. Psychiatry 52, 125-34.
73. Jamison, K.R. (1993) Touched With Fire. NY: Free.
74. Jarvinen, P., Kaprio, J., Makitalo, R., Kaskenvuop, M., & Aho, K. (1992) Systemic
lupus erythematosus and related systemic disease in a national twin cohort: An
increased prevalence of disease in MZ twins and concordance of disease features.
J. Int. Med. 231, 67-72.
75. Jensen, A.R. (1998) The g Factor. Westport, CT: Praeger.
76. Joseph, R. (1999) Frontal lobe psychopathology: mania, depression, confabulation,
catatonia, perseveration, obsessive compulsions, and schizophrenia. Psychiatry.
62(2), 138-72.
77. Joseph, R. (2001) The limbic system and the soul. Zygon, J. Religion Sci. 36,
105-136.
78. Kimura, D. (1994) Body asymmetry and intellectual pattern. Personal. Ind. Diff.
17, 53-60.
79. Kimura, D. & Hampson, E. (1994) Cognitive pattern in men and women is
influenced by fluctuations in sex hormones. Curr. Direct. Psychol. Sci. 3, 57-61.
80. Kline, J.P., Allen, J.J.B., & Schwartz, G.E. (1998) Is left-frontal brain activation in
defensiveness gender specific? J. Abnorm. Psychol. 107, 149-153.
81. Koriat, A. (2000) The feeling of knowing: Some metatheoretical implications for
consciousness and control. Conscious. Cog. 9, 149-171.
82. Koriat, A., & Levy-Sadot, R. (1999) Processes underlying metacognitive
judgments: Information-based and experience-based monitoring of one’s own
knowledge. In: Dual Process Theories in Social Psychology (Chaiken, S. & Trope,
Y., eds) pp. 483-502. New York: Guilford.

20
83. Kornack, D.R. (2000) Neurogenesis and the evolution of cortical diversity: mode,
tempo, and partitioning during development and persistence in adulthood. Brain
Behav. Evol.55, 336-344.
84. LeCroy, D. & Moller, P., eds. (2000) Evolutionary Perspectives on Human
Reproductive Behavir. Annals of the New York Academy of Sciences, Vol. 907.
New York.
85. Levy, J. & Gur, R.C. (1980) Individual differences in psychoneurological
organization. In: Neuropsychology of Left-handedness (Herron, J., ed) pp.142-152.
New York: Academic.
86. Lubinski, D. (2000) Scientific and social significance of assessing individual
differences: “Sinking Shafts at a few Critical Points”. Annu. Rev. Psychol. 51,
405-444.
87. Lubinski, D. & Humphreys, L. (1992) Some bodily and medical correlates of
mathematical giftedness and commensurate levels of socioeconomic status.
Intelligence 16, 99-115.
88. Lubinski, D. & Benbow, C.P. (2000) States of excellence. Am. Psychol. 55(1),
137-150.
89. Lykken, D.T., McGue, M., Tellegen, A., Bouchard, T.J. (1992) Emergenesis. Am.
Psychol. 47, 1565-1577.
90. Lykken, D.T., Bouchard T.J., Jr., McGue, M., and Tellegin, A. (1993) Heritability
of interests: a twin study. J. App. Psychol. 78(4), 649-661.
91. McClearn, G.E., Johansson, B., Berg, S., Pedersen, N.L., Ahern, F., Petrill, S.A.,
and Plomin, R. (1997). Substantial genetic influence on cognitive abilities in twins
80 or more years old. Science. 276, 1560-1563.
92. McGuire, P.K., & Frith, C.D. (1996) Disordered functional connectivity in
schizophrenia. Psychol. Med. 26, 663-667.
93. McManus, E.C., Bryden, M.P., & Bulmer-Fleming, M.B. (1993) Handedness and
autoimune desease. Lancet 341, 891-892.
94. Miller, B.L., Boone, K., Cummings, J.L., Read, S.L., & Mishkin, F. (2000)
Functional correlates of musical and visual ability in frontotemporal dementia.
British J. Psychiatry 176, 458-463.
95. Miller, E.M. (1994) Intelligence and brain myelination: a hypothesis. Pers. Individ.
Differ. 17, 803-832.
96. Moffat, S.D. & Hampson, E. (1996) A curvilinear relationship between testosterone
and spatial cognition in humans: Possible influence of hand preference.
Psychoneuroendocrinology 21, 323-337.
97. Monsay, E.H. (1997) Intuition in the development of scientific theory and practice.
In: Intuition: The Inside Story (Davis-Floyd, R. & Aarvidson, P.S., eds) pp. 103120. New York: Routledge.
98. Nakamura, K., Kawashima, R., Ito, K., Sugiura, M., Kato, T., Nakamura, A.,
Hatano, K., Nagumo, S., Kubota, K., Fukuda, H., & Kojima, S. (1999) Activation
of the right inferior frontal cortex during assessment of facial emotion. J.
Neurophysiol. 82(3), 1610-1614.

21
99. Newberg, A., Alavi, A., Baime, M., Pourdehnad, M., Santanna, J., d'Aquili, E.
(2001) The measurement of regional cerebral blood flow during the complex
cognitive task of meditation: a preliminary SPECT study. Psychiatry Res. 106(2),
113-22.
100. Neimark, J. (1997) Twins: Nature’s clones. Psychol. Today 30(4), 36-69.
101. Nekolaichuk, C.L., Jevne R.F., Maguire, T.O. (1999) Structuring the meaning of
hope in health and illness. Soc. Sci. Med. 48(5), 591-605.
102. Newman, F. (1997) Brain research has implications for education: 1st grade too
late? State Educ. Leader 15, 1-2.
103. Nolen-Hoeksema, S. (1987) Sex differences in unipolar depression: evidence and
theory. Psychol. Bull. 101, 259-282
104. O’Boyle, M.W. & Benbow, C.P. (1990) Handedness and its relationship to ability
and talent. In: Left-handedness: Behavioral Implications and Anomalies (Coren, S.
ed) pp. 343-372. Amsterdam: North Holland.
105. O’Boyle, M.W., Alexander, J.E., & Benbow, C.P. (1991) Enhanced RH activation
in the mathematically precocious: a preliminary EEG investigation. Brain Cog. 17,
138-153.
106. O’Boyle, M.W., Benbow, C.P., & Alexander, J.E. (1995) Sex differences,
hemispheric laterality, and associated brain activity in the intellectually gifted.
Develop. Neuropsychol. 11(4), 415-443.
107. Petrill, S.A., Plomin, R., Berg, S., Johansson, B., Pedersen, N.L., Ahern, F., and
McClearn, G.E. (1998). The genetic and environmental relationship between
general and specific cognitive abilities in twins age 80 and older. Psychol. Science.
9, 183-189.
108. Pfefferbaum, A., Mathalon, D.H., Sullivan, E.V., Rawles, J.M., Zipursky, R.B., and
Lim, K.O. (1994) A quantitative magnetic resonance imaging study of changes in
brain morphology from infancy to late adulthood. Arch. Neurol. 51, 874-887.
109. Plomin, R., and Petrill, S. (1997). Genetics and intelligence: What’s new?
Intelligence. 24, 53-77.
110. Post, F. (1994) Creativity and psychopathology: a study of 291 world-famous men.
British J. of Psychiatry 165, 22-24.
111. Rakic, P., Bourgeosis J-P., & Goldman-Rakic, P.C. (1994) Synaptic development
of the cerebral cortex: implications for learning, memory, and mental illness. In:
Prog. Brain. Res. (Van Pelt, J., Corner, M.A., Uylings, H.B.M., & Lopes da Silva,
F.H., eds) 102, 227-243.
112. Reiss, A.L., Abrams, M.T., Singer, H.S., Ross, J.L., and Denckla Mbyte. (1996)
Brain development, gender and IQ in children a volumetric study. Brain. 119,
1763-1774.
113. Roberts, S.M. & Lovett, S.B. (1994) Examining the “F” in gifted; academically
gifted adolescents’ physiological and affective responses to scholastic failure. J.
Educ. Gifted 17, 241-259.
114. Robinson, A. & Clinkenbeard, P.R. (1998) Giftedness: an exceptionality examined.
Annu. Rev. Psychol. 49, 117-139.

22
115. Ross, C.A., & Pearlson, G.D. (1996) Schizophrenia, the heteromodal association
neocortex and development: potential for a neurogenetic approach. Trends in
Neurosci. 19, 171-176.
116. Ross, P. (1993) National Escellence: A Case for Developing America’s Talent.
Washington, DC: Off. Educ. Res. Improve., US Off.Educ.
117. Scarr, S. (1992) developmental theories for the 1990s; development and individual
differences. Child dev. 63, 1-19.
118. Scarr, S. (1996) How people make their own environments: implications for parents
and policy makers. Psychol. Public Policy law 2, 204-228.
119. Scarr, S. & mcCartney, K. (1983) How people make their own environments: a
theory of genotype-environment effects. Child. Dev. 54, 424-435.
120. Schneider, B.S., Goldstein, A.W. & Smith, D.B. (1995) The ASA framework: an
update. Personnel Psychol. 48, 747-773.
121. Sidorova, O.A. (2000) Characteristics of the perception and imagination of
emotions in patients with focal brain pathology. Ross. Fisiol. Gyrnal Im. M.
Sechenova. (Russ. Physiol. J. M. Sechenova.) 86(5), 541-547. (in Russian).
122. Sholl, S.A. & Kim, K.L. (1990) Androgen receptors are differentially distributed
between right and left cerebral hemispheres of the fetal male rhesus monkey. Brain
Res. 516(1), 122-126.
123. Snyder, P.J., Bilder, R.M., Wu, H., Bogerts, B., & Lieberman, J.A. (1995)
Cerebellar volume asymmetries are related to handedness: A quantitative MRI.
Neuropsychologia. 33, 407-419.
124. Sternberg, R.J. & Davidson, J.E., eds. (1986) Conceptions of Giftedness. New
York: Cambridge Univ. Press.
125. Strong, R.K. & Dabbs, J.M., Jr. (2000) Testosterone and behavior in normal young
children. Per. Ind. Diff. 28, 909-915.
126. Stuss, D.T., Kaplan, E.F., Benson, D.F., Weir, W.S., Chiulli, S., & Sarazin, F.F.
(1982) Evidence for the involvement of the orbito-frontal cortex in memory
functions: an interference effect. J. Comp. Physiol. Psychol. 96, 913-925.
127. Tallent, K.A., Weinberger, D.R. & Goldberg, T.E. (2001) Associating semantic
space abnormalities with formal thought disorder in schizophrenia: use of triadic
comparisons. J. Clin. Exp. Neuropsychol. 23(3), 285-296.
128. Tanji, J., and Hoshi, E. (2001). Behavioral planning in the prefrontal cortex.
Current Opinion in Neurobiology. 11, 164-170.
129. Taylor, D.C. & Lochery, M. (1987) Temporal lobe epilepsy: origin and significance
of simple and complex auras. J. Neurol. Neurosurg. Psychiatry. 50(6), 673-81.
130. Terman, L.M. (1925) Genetic studies of genius. Mental and Physical
Characteristics of a Thousand Gifted Children. Vol. 1. Stanford, CA: Stanford
Univ. Press.
131. Thatcher, R.W., Walker, R., & Guidice, S. (1987) Human cerebral hemispheres
develop at different rates and ages. Science 236, 1110-1113.
132. Thompson, P.M., Giedd, J.N., Wood, R.P., MacDonald, D., Evans, A.C., Toga,
A.W. (2000) Growth patterns in the developing brain detected by using continuum
mechanical tensor maps. Nature. 404, 190-193.

23
133. Vandenberghe, R., Dupont, P., Bormans, G., Mortelmans, L., Orban, G.A. (1999).
Brain activity underlying stereotyped and non-stereotyped retrieval of learning
stimulus-response associations. Eur J Neurosci. 11, 4037-4050.
134. Van Goozen, S.H.M., Cohen-Kettenis, P.T., Gooren, L.J.G., Frijda, N.H., & Van
De Poll, A. (1995) Gender differences in behavior: Activating effects of cross-sex
hormones. Psychoneuroendocrinology 20(4), 343-363.
135. Vermon, P.A. (1993) Biological Approaches to the Study of Human Intelligence.
Norwood, NJ: Ablex.
136. Ward, T.B., Smith, S.M., and Vaid, J. (1997) Creative Thought: An Investigation of
Conceptual Structures and Processes. Washington, DC: American Psychological
Association.
137. Weinberger,
D.R.
(1995)
Schizophrenia:
from
neuropathology
to
neurodevelopment. Lancet 346, 55-57.
138. Wilk, S.L. & Sackett, P.R. (1996) Longitudinal analysis of ability-job complexity
fit and job change. Personnel Psychol. 49. 937-967.
139. Wilson, E.O. (1998) Consilience: The Unity of Knowledge. NY: Knopf.
140. Winner, E. & Martino, G. (1993) See Heller et al., 1993, pp.253-282.
141. Winter, D.A. (1992) Personal Construct Psychology in Clinical Practice: Theory,
Research and Applications. London: Routledge.
142. Witty P. (1958) See Henry, 1958, pp. 41-63.

