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Intelligence Quotients
c ]

Intelligence refers to intellectual functioning.

|nte||igence Quotients

|IQ tests, compare your performance with other
people your age who take the same test.
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- Structural imaging of total brain gray and

white matter volumes is perhaps the most obvious
approach to correlate brain measures with
general intelligence. Brain structure measured
from MRI correlates with intelligence test

scores as total brain volume (Gignac et al. 2003)



- That there is a clear relationship between intelligence
and regional brain volumes does not

shed light on why there are differences across
Individuals.

Heritability of gray matter density

(Thompson et al. 2001a) and familial contributions

to brain morphology in general have been
demonstrated repeatedly (Baar'e et al. 2001a,
Pfefferbaum et al. 2001).



brain. Functional MRI, for example, can

be used to build a more mechanistic model of
Intelligence because it can localize brain systems
Involved during cognitive tasks.

The activation of specific neural systems in the frontal
and parietal lobes correlates with intelligence

Gray matter deficits are also found in healthy
first-degree relatives of schizophrenia patients. -



Schizophrenia

Schizophrenia Healthy controls Gray matter loss

1.0

Gray matter density Mean thickness (mm)

Williams syndrome : genetic deletion

Williams syndrome Healthy controls Excess in Williams

Mean thickness (mm)

Mean cortical thickness

NS

0.10
0.05

0.01

p-value

10%

5%
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frontal gray matter volumes
Neural plasticity in humans

e In males, spatial 1Q

e females for verb



Gray matter volume

Yi= i + fuontin(AgeijsB) + &;




a Heritability

Gray ma_ttet
Identical twins (M2Z) Fraternal twins (D2ZX) Batwasn twing

e | 2 2 ! &N
{ , 4 Perfectly
correlated

~= ¥

-
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More
similar

SR TP Y PRI P 7 - ) OB, o £ i Independent
Share all their genes Share half their genes

b Heritability

Completely
inherited
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Does Intelligence Change Over
Time?

® By age 3, a child's IQ
can predict adolescent
IQ scores.

e Depends on the type
of intelligence,
crystallized or fluid.




Number of
scores

About ninety-six
percent of all
people fall within
30 points of 100

0.1%

55 70 85 100

e Normal Curve

Sixty-eight percent
of people score

within 15 points
above or below 100

0.1%

15 130 145

Wechsler intelligence score



Genetic Influences

0.35

Child-parent correlation 0.30

in verbal ability scores

0.25
0.20
- Children and their
birth parents 0.15
Adopted children and
their birth parents 0.10

Adopted childrenand 5
their adoptive parents

000 . "ESSENN z00 0 —
3 years 16 years



Cattell: Fluid & Crystallized
Intelligence

e Also used factor analysis, discovered 2 major

factors:
Fluid Intelligence: Crystallized Intelligence:
Non-verbal & culture-free form What one has already learned through the
of intelligence iInvestment of fluid intelligence in cultural
. settings
Related to a person’s inherent
capacity to learn & solve Highly culturally dependent

problems Used for tasks which require learned or

Used in adapting to new habitual response
Situations



Santrock, Lee-Spen. Bo. Copyright © 1097, McGraw-Hit Companies, Inc. All Bights Reserved.

Fluid and Crystallized Intellectual
Development Across the Life Span

Intellectual development

Infancy Early adulthood Late adulthood
Childhood Middle adulthood
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e Average Evoked Potential (AEP), assessed wave
activity in brain
e Mmeasures of brain activity :glucose metabolic rates,

measured by PET scans) show less brain activity for
Intelligent people than less intelligent people



1916 Stanford-Binet Intelligence
Scale

e developed by L.M. Terman of
Stanford University

e first time the concept of
“Intelligence quotient” was
used:




Factors Influencing Intelligence
S

e The Child’s Influence
-~ Genetics
- Genotype-Environment Interaction
- Gender
e The Immediate Environment’s Influence
- Family Environment
-~ School Environment
e The Society’s Influence
- Poverty
- Race/Ethnicity



Race and Ethnicity
-

e The average IQ score of Euro-American
children is 10-15 points higher than that
of African-American children
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LEFT BRAIN RIGHT BRAIN

LOGIC - CREATIVITY
ANALYSIS IMAGINATION
SEQUENCING HOLISTIC THINKING
T INTUITION
ARTS Motor skill)
MATHEVATIC
' RHYTHM [Beats)
LANGUAGE
NON-VEREAL
PACTS FEELINGS
THINK IN WORDS VISUALISATION
WORDS OF SONGS . TUNE OF SONGS
COMPUTATION DAYDREAMING
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Logical-Mathematical intelligence b — ihial) ¢l
Verbal-Linguistic intelligence sl — Jadlll plsal)
Visual-Spatial intelligence (lSall-g xasll g1l
Musical-Rhythmic intelligence ¢ gall slsil
Bodily-Kinesthetic intelligence (S sl awal) slsil)
Interpersonal intelligence (3l Lalill slsi
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Naturalist Intelligence (bl slsal)
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Famous IQs
c ]

e |eonardo da Vinci 220 OR 190 OR 180
e Willlam Shakespeare 190

e Albert Einstein 190 OR 160+

e Napoleon 180 OR 145

e Pablo Picasso 175

e Bill Gates 173 OR 160



Famous IQs
c ]

e Confucius 170
Marilyn Monroe 163
Mahatma Gandhi 160
Richard Nixon 143
Charlie Chaplin 140
Bill Clinton 140
Madonna 140

e Walt Disney 123



