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Prof. Li’s Ideas 775 (3/8/2020) Revised (10/2/2021)

Deep Reading on Genetic Evidence of Intelligence (Dai p. 47 — 53)

(1) The Issue of Heritability of Intelligence

The issue: Heritability of Intelligence

They Study: Twin study (identical vs fraternal) on Intelligence (a trait) to tease out genetic vs

environmental factors.

Evidence of Genetically Based Biological Differences. The argument
that early manifestation of exceptional competence or later outstanding achieve-
ment involves natural endowment has been closely associated with behavioral
genetics, particularly with respect to the heritability of intelligence or general
cognitive ability, psychometrically defined and measured (Plomin, 1997). The
basic technique of this approach is to use various twin designs (identical twins
versus fraternal twins or siblings, identical twins reared apart, etc.) to tease apart
variances of a given behavioral and psychological trait that can be accounted for
by genetic differences versus by environmental factors (Plomin, DeFries, Craig,
& McGuffin, 2003; Scarr, 1997). More recently, efforts have also been made to

(p. 50)
(2) Findings of Twin Study — Map out Specific Genes and Traits
There is genetic component (gc) of intelligence:

(a) gc explains * of variations

(b) Heritability estimates: get larger in adult vs child.

(Prof. Li: Interesting: It should become smaller when one grows older as learning /

experience play bigger role.)

(c) Environmental factors have genetic components.

(p. 50)
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(3) Cases of Exceptionality as Evidence of Genetic Factor

(p. 50)

(4) The Complication of SES & 1Q

1)
2)
3)
4)
5)

In upper-SES, 1Q variation can be explained by genetics.

In lower-SES, 1Q variation can be explained by environment. (hereditable estimate = 0)
SES may itself have a genetic component.

Environmental compensation

Environment / education augment, not reduce, heritability estimate (he)

(Prof. Li: meaning here is that education does not reduce he, it enhances it. See graphic

presentation below)

Before education intervention:

0% 60% 100%

Hereditability Estimate Environment

After education intervention:
- push he
0% 65% 100%

Hereditability Estimate Environment

textualized.” For example, whether heritability of a trait is evenly distributed in

(p.51)
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(5) New Conceptual Terms
1) Behavioral genetics
2) Heritability estimates (he)
3) Genetic component
4) Moderator of heritability of IQ
5) Truncated distribution of IQ

(6) Summary p.47 -53

47 Being and doing / becoming

Galton vs Darwin (heritable vs hardwork)

48 Theses: giftedness is possessed

Antithesis: giftedness is achieved
R: Of course he meant synthesis:

Neural
49 Perkins 3 intelligence theories 4 Experential
Reflective
The race metaphor (different starting point + rate)

50 Reformulation of thesis
e Natural endowment
e Genetic basis
e Neuro anatomical
e Neuro Chemical

e Clinical
50-51 Deep reading —see former pages

51 Criticism against hereditary school
1) “decontextualized”
2) Not yet locating a gene for high intelligence.
3) Crude and artificial separation of environment and hereditable estimate

4) Only potential source, no process

52-3 Neuroanatomical Evidence
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R: A lot of research since 2000, comparing smart brains with normal brains in MRI, EEG, ERP,

etc.

1) The smart brains work more efficiently.
2) Different patterns of EEG / ERP.
3) R:Author cautions
“whether the observed neural correlate of high functioning indicate a neural causation”
4) Developmental neuros science: gifted and non-gifted children are different in prolonged
cortical development (age 11 vs age 6)
“unigue maturation process that was probably genetically controlled.”
Caution: “because of enriched environment”
5) Perfect pitch — structural asymmetry in brain

6) Mathematically-gifted in right hemisphere

53 Clinical cases
1) Chess — visual spatial — not related to social
2) Dyslexia — highly heritable with distinct brain morphology
3) Einstein — delayed language and very high spatial imagery.
4) Gershwind — “the pathology of superiority.”
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