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What makes an individual be excellent —
nature or nurture? "
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Actiotope Model of Giftedness (Ziegler & Stoerger, 2004)
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Environment & child development



A Fact

More than 600 of adolescents with average
age of 14 have graduated from Beijing No.8
Middle School and been enrolled into top
universities in China since 1989.

However, this is not a unique case. There
are many individuals who are even more
Intelligent and their achievements are more

attractive.



Why can they achieve so much?

They can achieve this because they are
Intellectually gifted and superior to their
average peers



Why are gifted children superior to
average children?

Because they have some significant
characteristics




Significant characteristics

Perception & observation
Attention & memory
Language & expression
Thinking & reasoning

(Zha et al, 1981, 1993)
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Previous studies suggested that
intellectually gifted individuals had much
better attention focusing and memory
abilities (Schweizer, Moosbrugger, 2004;
Jausovec, Jausovec, 2000).
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Why do gifted children have these

characteristics?

Because they have etficient brains and
better nerve systems.
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Biological Ditfferences:

Increasing neuroglial
cell production,
Accelerated synaptic
activity, Accelerated
thought processing
(Thompson, Berger,
and Berry, 1980).

Neuroglial Cells of the CNS

Astrocyte

Oligodendrocyte

Microglia

Fpendymal cells
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Functions of Glial cells

They provide mechanical support to neurons
Act as insulators between the neurons

Remove the foreign material and cell debris by
phagocytosis.

Repair the damaged areas of nervous tissue

Take up and store neurotransmitters released by the
neighboring synapses

Maintain a suitable metabolic and ionic environment
for the neurons.

Exchanges of materials between brain and
Cerebrospinal Fluid.
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‘ New function of neuroglia

(J. Schummers, H.Yu, & M. Sur, 2008)
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‘ Biological Ditfferences:

= Biochemically richer, more complex
patterns of thought
(Rosenzweig,1966: Krech, 1969).
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Biological Ditterences:

More active in the prefrontal cortex of the
brain, more future planning, insightful thinking,
and intuitive experiences (Restak, 1979;

MacLean, 1978).
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Biological Ditterences:

More alpha wave activities within more areas
of the brain, more relaxed and concentrated
learning, higher levels of retention, and more
Integration of hemispheric modalities
(Lozanov; 1977, Martindale, 1975).
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Biological Ditterences:

More coherence and synchronicity of brain
rhythms more often, allowing heightened
concentration, focused attention, and in depth

probing and inquiry (Millay, 1981).
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are handed down from one geners =45 is amply demonstrated in Science’s
special issue of 10 August 200 Eries in the field of epigenetics - the study of
heritable changes in gene fi At occur without a change in the DMNA sequence - have
Rlurred that neat picture, g&—are chanaging the way researchers think about heredity. Epigenetic
mechanisms such as DMA methylation, histone acetylation, and RMNA interference, and their
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players”™ in phenotype transmission and development. And, with the prospect of human cloning
now being actively discussed in some quarters, understanding the twists and turns of
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Typical I'T pattern

_IT

T

Stimulus

Attention point

(Nettelbeck & Rabbitt, 1992)
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Highly intelligent individuals are always
regarded as the ones who have fast brains,

and they use much less time to finish
cognitive tasks with much better performances
than normal individuals (Chalke, Ertl, 1965 ).
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‘ Neuropsychological studies

The purpose of neuropsychological
study Is to record the activities of
numan brain and connect these
orain activities to meaningful
nehaviours.




Study 1: ERP of visual search btw G/NG

15 intellectual gifted students
(9b, 6g: 11.7=x0.2)

13 average students
(7b,60:11.7=0.3)

(Zhang & Shi, 2006)
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Stimuli materials

Chinese characters
Arabic number
English letters

QCDO 8 39 6

+* K F L
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Fig. 2 Childrens grand average eventrelated potential waveforms to Chinese words (the first column) English lketters (the second column),

Arabic numbers (the third column). Stimulus onset is the vertical calibration bar, and negative is plotted up. Solid line: gifted group: dotted line:
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1 N370 By

Amplitude difference

Latency differences btw gifted and | = e Average
average children at P600

Gifted
(Zhang & Shi, 2006) 32
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It was pointed that N370 which was similar to
N370 N2 component presented the inhibition

/ processing ability of the brain (Jodo, Kayama,

1982; Volberg, Hibner, 2004).

It was found that gifted children had a
relatively smaller N370 amplitude than
o . normal children, and increased N370

. amplitude meant that greater effort was
involved (Jodo, Kayama, 1982; Volberg,
Hibner, 2004; Zhang, Shi et al., 2006)

Amplitude difference

Latency differences btw giftedand | = e Average
average children at P600

Gifted
(Zhang & Shi, 2006) 33




Implication of study 1

The results suggest comparatively
Increased P3 amplitudes and shorter P3
latencies in brighter individuals than in less
Intelligent individuals, but this expected
neural efficiency effect interacted with task
content. The differences were explained by a
more spatially and temporally coordinated
neural network for more intelligent children.
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Study 2: Auditory sensory processing of
G /NG children

18 intellectual gifted students

(10b, 8g,11.8(age range:11.4-12.4))
13 average students
(9b,99,11.7(age range:11.2-12.2))

(Liu, Shi et al, 2007)



Stimuli materials

Standard sound ‘ka’
Deviant sound ‘ta’
120 Novel sound
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Experiment paradigm

Typical Odd Ball paradigm was employed
Probability of ka/ta/novel sound is 0.8/0.1/0.1
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‘ Results

Table | Mean peak latency (ms) and amplicude (pV) of the MMM and LDM te deviant stimuli and the eMMMN and P3a to novel stimuli in beth groups

Group MMM LDMN eMMMN P3a

Latency Amplitude Latency Amplitude Latency Amplitude Latency Amplicude
Highly  intelli- 311.5 {4902) —379(17) 48022 (39.51) —386(177) 168.09 (18.87) —4.28(1.77) 32965 (2754) 3.57 (2.58)
gent
Meormal 298.57 (4104) —325(148) 50765 (62.3) —3.62(L5) [71.3 {2519} —3.82(1.27) 33875 (26.82) 294 (188)

LDM, late discriminative negativicy; eMMM, early mismatch negativity.
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The ERFs elicited by the standard, deviant, and novel sounds are presented for both groups. ERF, event-related potential.
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Implication of study 2

The results indicated that children with
high intelligence had comparatively larger
MMN, LDN, early MMN, P3a amplitudes, and
earlier peak latency in LDN than average
children. The enhanced neural function of the
Intellectually gifted children might be due to
more spatially and temporally coordinated
neural network, faster neural processing
speed and more efficient neural activation
functions.
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Implication of study 2 (cont.)

These findings indicated that gifted children
have better neural automatic processing
and involuntary attention switch. It further
supported that gifted individuals have more
efficient brain and faster nerve system.
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Epigenetics is a term in biology used today to refer to
features such as chromatin and DNA modifications that are
stable over rounds of cell division but do not involve
changes in the underlying DNNA sequence of the organism.
These epigenetic changes play a role in the process of
cellular differentiation, allowing cells to stably maintain
different characteristics despite containing the same
genomic material. Epigenetic features are inherited when
cells divide despite a lack of change in the DNA sequence
itself and, although most of these features are considered
dynamic over the course of development in multicellular
organisms, some epigenetic features show
transgenerational inheritance and are inherited from one
generation to the next.
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Mapping chromosomal regions
with differential DNA
methylation in MZ twins by
using comparative genomic
hybridization for methylated
DNA. (Fraga, M. F. etal. , 2005)
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Fig. cited from n-50
www.biox.cn/content/200510 3-year-old twins 50-year-old twins
02/38333.htm
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Psycho—social
aspects

Bio—social
aspects

Social
Natures

Bio—intellectual
aspects

Bio-socio-psychological model of giftedness (Shi, 2002, 2007)

45



The
System of

Heredity R Intellef:tual
potential
Knowledge & P :
experiences | Attitudes
or trends

Creativity

(Shi, 1995)

Educatiora

AN

Creativity and intelligence current

Non-intelligence

personalities

Intellectual
potential

Comntrol swite it | l

Nomn-target task
Activities not
evalusted

Soclal

level

environment

-

/

Attitude
+— about task

N\

Target task
Activities
evallated

Factors may
make effects
intrinsic or extrinsic

(3hi, 1995, Shi & Xu, 1997)

»

economic__|—
conditions

46




Excettencetan—
Integrative system
(Shi, 2000)
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A Fact

More than 600 of adolescents with average
age of 14 have graduated from Beijing No.8
Middle School and been enrolled into top
universities in China since 1989 and became
excellent graduate students and high
achievers later on.
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Summary

Although the underpinning of giftedness is not
quite clear, it is stable and lasts long-time.

It can be explained, or partly explained the basis
of cognitive behaviors, such as creativity,
Intelligence and so on. With the understanding of
the biological, and even the genetic background,
we can learn much more about giftedness and
the question why they are gifted and what
people can do for the gifted individuals.

Only can education help children develop better
without denying the biological foundation of their
mental abilities.
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Gifted

Level of performance

Average

Intelligent individuals
gain faster & more from
a better & richer
environment, and are
Injured more seriously Age
by bad environment
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