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FOREIGN CONCEPTS OF GIFTEDNESS: MEDICAL-BIOLOGICAL ASPECT

For many years foreign and native researchers have been making the attempts to discover the nature
of giftedness. There are constant discussions whether giftedness is inherited or talent can be developed.
The lack of unanimity on this issue has led to the development of numerous concepts of giftedness,
which support different positions of the authors. There are different dimensions of such concepts, most
widespread of which are psychological-pedagogical, philosophical and medical-biological. It is empha-
sized, that medical-biological dimension has not gained much attention yet.

The aim of the article is to reveal the foreign medical-biological concepts of giftedness.

In the article the following research methods are used: general — analysis, synthesis, comparison,
classification and generalization, which are necessary for studying the works of foreign researchers; ter-
minological analysis which helped reveal the essence of investigated pedagogical phenomena by detec-
tion and clarification of fundamental concepts.

In the article a number of medical-biological concepts of giftedness have been characterized, in
particular: “Model of the Dominant Hemisphere GBG”, “Concept of prenatal exposure and giftedness
development”, “Prenatal exposures model of giftedness”. The highlighted models are aimed at explain-
ing connection between the negative impacts during the processes of fetus development and emer-
gence of either giftedness/different disorders or co-occurrence of giftedness and different disorders. Thus,
medical-biological concepts of giftedness are based on the assumption that talent is conditioned by the
unusual or unique development of the brain. These theoretical models not only provide understanding
of emergence of giftedness from the neurophysiologic point of view, but also explain such phenomenon
as “twice exceptionality”. It should also be stressed, that medical-biological concepts provide one of
the ways of the solution of the problem on the nature of giftedness, while other aspects — psychological,
philosophic, pedagogical etc. should also be considered in order to get versatile understanding of the
studied phenomenon which will become the prospects for further research.

Key words: giftedness, concepts of giftedness, medical-biological concepts of giftedness, nature of
giftedness.
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AQpPbIHABIAbIKTbIH, LLIETEAAIK TYXXbIpbIMAAMaAapPbl: MEAUKO-OMOAOTUSIAbIK, aCMeKT

3epTTeyiinep KenTereH Xbiaaap 60ibl AAPbIHABIABIKTbIH TaOMFATbIH OKbIM 3€PAEAEN KEAEA|.
MakaAaHblH MakcaTbl — AAPbIHABIAbIKTbIH, LUETEAAIK MEAMKO-OMOAOTMUSIABIK, TY>KblpbIMAAMaAapPbIH
anKbIHAQY. 3epTTey 8AiCTepi: XKaAMbl TAAAQY, KMHAKTAY, CAAbICTbIPY XKOHE LIETEAAIK 3epTTeyLLiAepAiH
eHOeKTepiH capaAay YiiH KaXeTTi XKIKTey >XOHEe >KaAmMblAdy; 3€PTTEAIN OTbIpFaH MeAarorMkKabik,
KYObIAbICTAPABIH  MOHIH awbin  Tabyra >kKoHe ipreAi  yFbIMAApPAbl TYCIHAIpyre KemekTeceTiH
TEPMUHOAOIMSIABIK, TaaAay. Makanaaa AapbIHABIAbIK, 6aC MUABIH Giperen epekLIeAiKTIr AamyblHbIH
canpapbl AereH GOAXKamFa HEri3AEAreH AAPbIHABIABIKTbIH MEAMKO-BUOAOTUSIABIK, TY>KbiPbIMAAMAAAPbI
cunaTTaraAbl. Makarapa KapacTbipbiAFaH « ...6aC MMbIHbIH, >KapTbl LWAPAAPbIHbIH 6aCbIMABIABIK,
MoAeAi», «Tyy aAAbl >KaraalAapbl >KoHe AAPbIHABIAbIKTbIH AaMybl TY>KblpbIMAAMaAapbl», «Tyy aAAbl
>KaFAQMAQPbIHbIH AQPbIHABIALIKTbIH AaMybIHA ©Cepi MOAEAI» CUSAKTbl TEOPUSIAbIK, TyXKblpbIMAAMaAap
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AQPbIHABIAbIKTBIH, MaiAa OOAYbIH TEK HEMPOMM3MOAOIMSABIK, K&3KapacTa TYCIHAIPIN KaHa KOoMManAbl,
OAap COHbIMEH KaTap MyHAA (DEHOMEHHIH MOHIH «eKi e3releAik», SFHU NCMXoU3nNKaAbIK, AaMyblHAQ
esrelueAiktepi 6ap GanarapAbiH Aa 6ap EKEHAIriH TYCiHAIpe OTbIpbIN alaAbl. AApPbIHABIABIKTbIH
MEAMKO-OMOAOIMSABIK, TY>KbIpbIMAAMaAapbl 60WbIHLLA TaAaHT 6ac MUAbIH, Giperei epekLeAiKTIri KeHe
e3relleAiriMeH AsmekTeAeAl AereH 6oAKamra Herisaeaeai. KepceTiareH MoAeAbAep AAPbIHABIABIKTbIH
naaa OGOAybiHA YPbIKTbIH AaMy YAEPICIHAEri >KaFbIMCbI3 >KafAaliAap MeH OpPTYPAI By3bIAyAapAbIH
GanAaHbICbl 9Cep eTeTiHiH Hemece OpTYPAi Oy3blAyAapAbIH 9CEpPiHEH AAPbIHAbIAbIKTbIH MariAa
6OoAaTbIHbIH TYCIHAIpYre GarbiTTaAaAbl.

TyiiH  ce3aep: AAPbIHAbIABIK,  AAPbIHABIABIK,
TY>XKbIPbIMAAMaAAp, AAPbIHABIAbIK, TaOMFaTbl.

TY>KbIpbIMAAMaAapbl,  MEAMKO-OMOAOTMSIABIK,

boinueHko M.
K. MeA. H., AOLEHT, AOKTOPaHT Kadheapbl neaarorikn CyMCKOro rocyAapCTBEHHOIO NeAarormyeckoro yHMBepcu-
Teta umenn A.C. MakapeHko, YkpaunHa,
r. Gymbl, ORCID ID 0000-0002-0543-8832

3apy6exkHble KOHLLerNuU1 0AAPEHHOCTH: MEAUKO-OMOAOrMYECKHMI acrekT

Ha npoTaykeHnn MHOMMX AeT MCCAEAOBATEAUN M3YYHAIOT MPUPOAY OAAPEHHOCTU. LleAab cTaTtby — Bbis-
BUTb 3apy6exxHble MEAMKO-OMOAOTMYECKME KOHLLEMNLIMN OAAQPEHHOCTH.

MeToabl nccaepoBaHUS: 0OLLMI aHAAM3, CMHTE3, CpaBHEHWE, KAaaccuduKaums n 06o6ueHme, Ko-
TOpble HEOOXOANMbI AASI M3YUeHUst PABOT 3apyOEXKHBIX UCCAEAOBATEAEN; TEPMUHOAOTMYECKMIA aHAAU3,
KOTOPbIN MOMOT BbISIBUTb CYLIHOCTb UCCAEAYEMbIX MEAArOMMUYECKUX SBAEHWIA MyTeM OOGHAPY>KEHUS U
OCMBICAEHNS PYHAAMEHTAAbHbIX MOHATHIA.

B cTatbe oxapakTepr3oBaHbl MEAMKO-OMOAOTMYECKME KOHLEMNUMU OAAPEHHOCTH, KOTOPbIE OC-
HOBbIBAIOTCS HA MPEAMNOAOXKEHUMN, UTO HAAMUME TAAQHTA ABASETCS CAEACTBMEM HEOObIYHOrO MAU
YHMKAABHOIO Pa3BUTMS FTOAOBHOrO Mo3ra. PaccMoTpeHHble B CTaTbe TeopeTMyeckme KOHLEeMLmUm
(«<MoaeAab acomuHMpytowero noaywapus 'bl», «KoHuenumns npeHaTaAbHbIX BO3AENCTBUIA U pasBu-
TMA 0AapPEHHOCTM», «MOoAEeAb MpeHaTaAbHbIX BO3AENCTBMIA Ha Pa3BUTUE OAAPEHHOCTU») HE TOAb-
KO OOBIACHAOT MPOMCXOXKAEHME OAAPEHHOCTU C HEMPOMUIMOAOTMUECKON TOUKM 3pEHus, HO U
PaCKpbIBAIOT CYLWHOCTb TAaKOro (PeHoMeHa, Kak «ABa>XAbl MCKAIOUYMTEAbHOCTb», TO €CTb HaAMuune
OAQPEHHOCTU Y AETEel C HapyLIEeHUSIMM NCUXOU3NUECKOro pasBuTUS. MeanKo-OnoAormueckme
KOHLLeNUMU OAQPEHHOCTM OCHOBAHbI Ha MPEAMOAOXKEHMM, UTO TAAQHT 0OYCAOBAEH HEOObIYHBIM MAK
YHUKAAbHbIM Pa3BUTMEM MO3ra. BbiAEAEHHbIE MOAEAM HAMPaBAEHbI HA OObSCHEHUE CBS3U MEXAY
HeraTMBHbIMM BO3AENCTBUSMM BO BPEMS MPOLECCOB Pa3BUTMS MAOAQ U BOSHMKHOBEHMEM OAapeH-
HOCTM / pa3AMYUHbIX PACCTPONCTB MAM COBMECTHOrO BO3HWKHOBEHUSI OAQPEHHOCTM U PA3AMUHbIX
PacCTpOMCTB.

KAtoueBble cAOBa: 0AQPEHHOCTb, KOHLUENUMM 0AAPEHHOCTU, MEAMKO-BMOAOTMUECKME KOHLEMUMM
0AAPEHHOCTH, NPUPOAA OAAPEHHOCTM.

Introduction

For many years foreign and native researchers
have been making the attempts to discover the
nature of giftedness. There are constant discussions
whether giftedness is inherited or talent can be
developed. The lack of unanimity on this issue
has led to the development of numerous concepts
of giftedness, which support different positions
of the authors. As has been noted in our previous
studies (Boichenko, M. 2016) [1], there are different
dimensions of such concepts, most widespread of
which are psychological-pedagogical, philosophical
and medical-biological. It should be also emphasized,
that in Ukraine the most popular in the pedagogical
discourse are psychological concepts of giftedness,
both foreign and native, which can be explained by
the traditions of development of gifted education in
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our country. Instead, medical-biological dimension
has not gained much attention yet.

Analysis of relevant research

Different aspects of gifted education in Ukraine
and foreign countries (in particular, history of gifted
education, content-procedural foundations of gifted
education at different levels of education system
functioning, professional training of GT teachers,
etc.) have become the issue of special interest of
such native researchers as V. Alfimov, O. Antonova,
I. Babenko, O. Bevz, O. Bocharova, A. Chichiuk,
L. Chukhno, M. Drobotenko, M. Halchenko,
Yu. Hotsuliak, M. Kabanets, 1. Kholod,
Ya. Kulchytska, M. Milenina, A. Sahalakova,
A. Sbruieva, M. Sbruiev, V. Stryzhalkovska,
P. Tadeiev, N. Telychko, V. Volyk and others.
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Special attention in the frames of our study deserve
the works of N. Lavrychenko (Lavrychenko, N. M.
2016, 2017) [2-3], where a number of foreign
concepts of giftedness are revealed.

Considering the lack of attention to the issue
under investigation in the native pedagogical
discourse, the aim of the article is to reveal the
foreign medical-biological concepts of giftedness.

Materials and methods of research

In the article the following methods are used:
general research methods — analysis, synthesis,
comparison, classification and generalization, which
are necessary for studying the works of foreign
researchers; terminological analysis which helped
reveal the essence of investigated pedagogical
phenomena by detection and clarification of
fundamental concepts.

Results and discussion

Turning to the consideration of medical-
biological concepts of giftedness, we’d like to note
that their purpose is to consider the phenomenon
under study from the standpoint of neuroanatomy,
neurophysiology and neuropsychology. These
concepts are based on the assumption that talent is
conditioned by the unusual or unique development
of the brain [4-10].

A significant contribution to the development
of the neurobiological theory of intellectual
giftedness was research of N. Geschwind and A.
Galaburda (Geschwind, N., Galaburda, A. M. 1984)
[11]. Although the main aim of the scientists was
to study the asymmetry in the morphology and
physiology of the brain, the obtained results allow
better understanding of the nature of giftedness. In
the monograph “Cerebral lateralization: biological
mechanisms,  associations and  pathology”
(Geschwind, N., Galaburda, A. M. 1987) [12],
the authors emphasize that moderate violations of
neuronal migration not only cause disorders in the
functioning of the nervous system, but are often
manifested in extraordinary abilities.

In the “Model of the Dominant Hemisphere
GBG” (named after the first letters of its authors —
N. Geschwind, P. Behan, A. Galaburda), scientists
suggest that an increased level of testosterone in the
pregnant woman prevents the development of the left
hemisphere of the fetal brain, while enhancing the
development of the right hemisphere. In support of
this hypothesis, the authors of the model point out the
link between frequent cases of autoimmune diseases,

bronchial asthma, allergies and myopia among the
left-handed and ambidextrous (Geschwind, N.,
Behan, P. 1982) [10]. Other scientists, who studied
mathematically gifted youth with extraordinary
abilities (Butterworth, B. 1999) [5], also indicate a
high frequency of manifestations of these disorders
in the studied category.

Despite the criticism of the opponents of GBG,
the leading idea of the model has been developed
in further research by US, British and Canadian
scholars.

In particular, A. Fingelkurts and A. Fingelkurts
put forward arguments to confirm the link
between high mental abilities and high levels of
testosterone in a pregnant woman by the example
of male monozygotic twins (Fingelkurts, An. A., &
Fingelkurts, Al. A. 2002) [9].

In turn, a group of foreign researchers led by
M. O’Boyle invented unique examples of the brain
activation using functional Magnetical Resonance
Imaging (fMRI) to diagnose mathematically gifted
youth while performing tasks for mental rotation.

In particular, gifted students demonstrated
enhanced development of the anterior part of the
right hemisphere and increased bilateral activation
of the brain while performing the three-dimensional
rotation task in comparison with the control group.

Thus, the study of M. O’Boyle et al. confirmed
the position of GBG model, noting that the increase
in testosterone levels during the second trimester of
pregnancy can be explained by the prevalence of the
number of male individuals among mathematically
gifted. It should be noted that in modern conditions
the number of studies devoted to physiological
preconditions and various dimensions of cognitive
functioning is increasing (O’Boyle, M. W.,
Cunnington, R., Silk, T. J., Vaughan, D., Jackson,
G., Syngeniotis, A., et al. 2005) [16].

At his time, the leading theorist of gifted
education of the beginning of the twentieth century
L. Terman noted that the inequality of the psycho-
physiological characteristics of a gifted child is
the same as that of ordinary children. However,
more recent research has proved the mistake of the
scientist’s idea, in particular, by demonstrating the
presence of mathematical and linguistic abilities in
intellectually gifted students, which is, rather, a rule
than an exception (Winner, E. 2000) [17].

Researchers D. Detterman and M. Daniel have
found out that mathematical abilities of the students
with high 1Q scores were significantly higher than
linguistic compared with students with lower 1Q
scores (Detterman, D., & Daniel, M. 1989) [6].
Consequently, in this contingency, giftedness is
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explained, first of all, by the domination of the
right hemisphere of the brain. In support of this
thesis, E. Winner mentions a number of arguments,
namely: 1) children with high abilities in the field of
mathematics, arts and music demonstrate increased
activity of the right hemisphere, compared with
ordinary children, in the performance of tasks
specific to this hemisphere; 2) gifted children are
disproportionally not right-handed; 3) musically
or mathematically gifted children have a more
bilateral, symmetrical structure of the brain, and
the right hemisphere often performs functions that
usually belong to the left hemisphere; 4) giftedness
in spatial activity is accompanied by a greater
incidence of speech disorders, including dyslexia;
5) children with higher 1Q scores are more likely
to have autoimmune diseases and different disorders
(Winner, E. 2000) [17].

The studies in the field of neurophysiology
demonstrate presence of the neurological uniqueness
of gifted individuals, primarily the increased activity
of the right hemisphere of the brain. In particular,
such scholars as S. Jin, S. Kim, K. Park, and K. Lee,
having compared the encephalograms of 18 gifted
students with encephalograms of ordinary students
during neuropsychological tasks on visual spatial
design, received results that showed the dominant
activity of the right hemisphere in the gifted students
along with the best results of neuropsychological
tests. The authors confirmed the conclusions of
their predecessors that the dominance of the right
hemisphere is associated with higher coordination
and distribution of resources of the cerebral cortex
in gifted individuals (Jin, S. H., Kim, S. Y., Park, K.
H., Lee, K. J. 2007) [13].

The authors of another study also hold a similar
opinion, emphasizing that the frontal asymmetry
in the right side of the cerebral cortex may act as a
physiological marker of a gifted brain (Fingelkurts,
An. A., & Fingelkurts, Al. A. 2002)

It should be noted that in addition to a group
of scientists led by M. O’Boyle (O’Boyle, M. W.,
Cunnington, R., Silk, T. J., Vaughan, D., Jackson,
G., Syngeniotis, A., et al. 2005), the method of
functional Magnetical Resonance Imaging was used
by other foreign researchers to detect a typical cases
of activation of functional visualization. A number
of studies have identified brain divisions, including
prefrontal cortex (PFC), anterior cingulate, posterior
parietal section, most involved in tasks with
increased g-loading.

In turn, J. Lykken defines such a unique
characteristic of gifted individuals as the ability to
creative thinking, emphasizing that intellectually-
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creative individuals are typically highly motivated
to accomplish tasks and can solve a problem
from different angles (Lykken, D. T. 1998) [14].
Sometimes these people are called outside-the-box
thinkers because they can look at the prospects that
most ordinary people do not take into account. Other
researchers point to a link between intellectual
creativity and reduced latent inhibition. According
to the scientists, individuals with a high level of
mental development can simultaneously handle a
large number of different tasks. For this, the working
memory of the person should be extraordinary, and
this fact is evidenced by research using the method
of Magnetical Resonance Imaging, in particular
with regard to increased activation of the brain parts
responsible for the memory of the work.

Researchers M. Mrazik and S. Dombrowski
suggest that the uniqueness of the brain functioning
in gifted persons is due to their ability to perform
tasks persistently and constantly develop and
improve abilities far more than ordinary people
do (Mrazik, M., Dombrowski, S. C. 2010) [15].
Consequently, we can state that current research in
the field of neurophysiology confirms the presence of
significant differences in the structure and functions
of the brain of gifted children and youth compared
with their ordinary counterparts.

Within the framework of medical-biological
concepts, deserve attention the concepts of prenatal
origin of giftedness, in particular the “Concept of
prenatal exposure and giftedness development” of
S. Dombrowski.

In the basis of this concept is laid the hypothesis
of'the existence of a connection between the influence
of adverse factors in the prenatal period and the
subsequent psychological, behavioral disorders and
difficulties in learning. In this context, the authors
of the concept do not focus on the influence of such
well-known negative agents as rubella, alcohol or
narcotic substances that cause severe developmental
maladies. The subjects of scientific interest are
such influences that cause minor changes in the
central nervous system (CNS) of the fetus. Such
CNS abnormalities do not cause visible physical
anomalies and do not have clinical manifestations
until the child faces certain life difficulties. The
result is a lack of attention, difficulties in learning,
speech and behavioral disorders, reduced cognitive
abilities. As scientists point out (Dombrowski, S.
C., & Martin, R. P. 2009) [8], the above mentioned
problems are the result of adverse impacts on the
fetus in the second and third trimesters of gestation.

Researchers emphasize the importance of the
second and third trimesters of gestation precisely
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because during the first trimester only the rudiments
of the central nervous system are formed, while its
improvement occurs during subsequent periods.
During the second and third trimesters of gestation,
the brain develops more rapidly than in any other
period of human life. During this period of accelerated
development the brain is the most vulnerable.

In this context, it should be noted that position
of the authors of this concept coincides with the
views of J. Dobbing and J. Sands, who confirmed
their hypothesis by numerous medical studies
in the 80’s of the twentieth century. Scientists
also stress the importance of taking into account
the frequency, strength and duration of prenatal
effects that may lead to changes in the growth
of the central nervous system. In particular,
processes of neuronal proliferation, migration,
differentiation, myelination and apoptosis (cell
death) in specifically defined periods of gestational

Prenatal exposure

risk are the cause of serious changes or disorders
(Dobbing, J., & Sands, J. 1979) [7].

A significant amount of research is devoted to
the study of the relationship between influenza in
the second and third trimesters and the development
of schizophrenia in a child. Other investigations are
devoted to the study of the effects of such negative
factors as infectious diseases, malnutrition, concussion
in a pregnant woman on the occurrence in the child
of such violations as autism, schizophrenia, learning
difficulties, etc. (Mrazik, M., Dombrowski, S. C. 2010)

It should be noted that the above-mentioned
connections also explain the emergence of
giftedness, because, according to the scientists,
the outlined problems and talent have the same
nature. Neuronal changes (proliferation, migration,
differentiation, myelination and apoptosis) cause
not only mental / behavioral disorders, but also the
emergence of giftedness.

Examples:

e Influenza;
e Testosterone;

Alters or

Disrupts

Processes of brain development

Microlevel (cell level)

Proliferation ;
Differentiation;
Migration;
Myelination;
Apoptosis

Contributes
to

Contributes
to

Abnormal brain develooment

Cortical symmetry;

Macrolevel (level of the brain structure)

Left hemisphere volume reduction;
Left cortex volume reduction;

Right hemisphere enhancement;
Corpus collosum thickening

{? Produces

. Math abilities;
. Artistic talent;
. Musical ability

Giftedness

Co-occurring outcomes

N

Psychological/behavioral disorders

Schizophrenia;
Depression;
Dyslexia;

Asperger’s syndrome

Figure 1 — Prenatal exposures model of giftedness (Mrazik, M., Dombrowski, S. C. 2010)
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For the first time, the connection between
prenatal effects and emergence of giftedness in
a child was documented by American scientists
N. Geschwind and A. Galaburda who presented the
“Prenatal testosterone model”, according to which
the increased level of testosterone affects processes
of neuronal migration, which causes intense
development of the right hemisphere (Geschwind,
N., Galaburda, A. M. 1987). In addition, researchers
have associated high levels of testosterone with
improved coordination between hemispheres. The
above mentioned makes it possible to understand
better the essence of the “Prenatal exposures model
of giftedness” (see Figure 1).

The above mentioned neuronal changes can
have a number of manifestations, in particular:

— increased neuronal proliferation in one part
of the cerebral cortex, which leads to a significant
increase in its density;

— absence of neuronal apoptosis in certain parts
of the cerebral cortex;

— moving the neurons responsible for the
development of speech, which must be located in
a certain part of the cerebral cortex, into another
part.

Such changes, for example, can cause
significant transformations in the structure of the
brain, in particular excessive development of the
lower parietal region of the cerebral cortex — the
part responsible for visual, spatial, musical and
mathematical thinking. This statement expands the
thesis put forward by R. Brain back in the 60’s of the
twentieth century that the brain of a gifted person
can form much more complex networks, creating

conditions for the development of high abilities
(Brain, R. 1960).

Accordingly, redirection of the flow of neuronal
migration from those departments responsible for
the development of speech also leads to certain
violations, such as dyslexia.

Besides, the fact that neurotransmitter systems
are responsible for perception and behavior can
explain the presence, on the one hand, of eccentric
or psychopathic manifestations on the person, and
on the other hand — extraordinary creativity or high
perceptual abilities.

It should be noted that this model not only
explains the nature of giftedness, but also such a
phenomenon as “twice exceptionality”, that is, the
combination of giftedness with certain disorders of
psycho-physical development.

Conclusion

Thus, medical-biological concepts of giftedness
are based on the assumption that talent is
conditioned by the unusual or unique development
of the brain. These theoretical models not only
provide understanding of emergence of giftedness
from the neurophysiologic point of view, but also
explain such phenomenon as “twice exceptionality”.
It should also be stressed, that medical-biological
concepts provide one of the ways of the solution of
the problem on the nature of giftedness, while other
aspects — psychological, philosophic, pedagogical
etc. should also be considered in order to get versatile
understanding of the studied phenomenon which
will become the prospects for further research.
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