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* Gene driven development:
« EXperience expectant deveropment «

« EXxperience dependent Development .
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1-Experience Shapes Brain
Architecture
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A. Normal 6 B. 10 month
month Human

— A 1

retarded Human

Retardation and the cellular basis of cognition Author links
open overlay panelGer J.A.Ramakers
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https://www.sciencedirect.com/science/article/abs/pii/S0166223600021184#!

BRAIN WEIGHT:
20 W 100g
NEWBORN  400g
18 M 800g
36M 1100g

ADULT 1400g
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Human Brain Development

Languages . . .
Sensory Pathways Higher Cognitwe Function

(“Wision, Hearing)
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Brains are shaped by the "Serve and Return”
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Three Core Concepts in Early Development

Serve & Return Interaction
Shapes Brain Circuitry
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90-100% CHANCE OF
DEVELOPMENTAL DELAYS
WHEN CHILDREN EXPERIENCE 6-7 RISK FACTORS
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CHANCE OF DEVELOPMENTAL DELAY BY AGE 3
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Figure 56-1 Early social deprivation has a pro-

A. Neurocognitive dysfunction is evident in children

ages. The incidence of cognitive impairment increases
with the duration of stay in the orphanage. (Repro-
duced, with permission, from Behen et al. 2008.)

found impact on later brain structure and behavior.

raised under conditions of social deprivation in orphan-
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B. Diffusion tensor magnetic resonance imaging (MRI)
scans show a well-developed and robust uncinate
fasciculus (red region) in a normal child (left), whereas
In a socially deprived child (right) it is thin and poorly
organized. (Reproduced, with permission, from
Eluvathingal et al. 2006.)

C. Early social interactions impact later social behavior
patterns. Monkeys reared in the presence of their
siblings acquire social skills that permit effective inter-
actions in later life (left). A monkey reared in isolation
never acquires the capacity to interact with others,
and remains secluded and isolated in later life (right).
(Adapted, with permission, from Harry F Harlow,
University of Wisconsin.)




Cumulative Vocabulary (Words)

Center on the Developing Child at Harvard websiteSource: Hart, B., & Risley, T. (1995). Meaningful differences in the everyday experiences of young American children. Baltimore,MD: Brookes.
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18 MONTHS: AGE AT WHICH DISPARITIES
IN VOCABULARY BEGIN TO APPEAR

College Educated Parents —

Working Class Parents |
600

Welfare Parents — === |

200 ‘
16 n':los. 24 mos. 36 mos.
Child’s Age (Months)
Vocabulary at Age 3 By age 4, the average child in a poor family

Poor children: 525 words might have been exposed to 13 million fewer
words than child in a working class family anc

Workm.g class: 749 words | 30 million fewer words than a child in a
Professional: 1,116 words professional family.
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The Ability to Change Brains
Decreases Over Time

Normal Brain Plasticity Physiological “Effort” Required
Influenced by to Enhance Neural
Experience Connections

Birth 10 20 30 40 50 60 70

Age (Years) Source: Levitt (2009)

Center on the Developing Child € HARVARD UNIVERSITY
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Rate of
return to
investment
in human
capital

Figure 7

Rates of return to human capital investment initially
setting investment to be equal across all ages
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Rates of return to human capital investment initially setting investment to be equal across all ages

32

Source: J. Heckman, "Policies to Foster Human Capital," Research in Economics 54, no. 1 (2000): 3-56.
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