





® Commit more crimes (both property crimes and violent
crimes)

® Engage in more binge drinking
m Are less likely to practice safe sex

B Attempt suicide more often

I 1

B [arpayers spend hundreds of millions of dellars on

educational efforts to reduce risk-tali<y most of

which are ineffective







Brain Development in Adolescence
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® Myelination

Differe 0’
within th dolescen _ade




Linked to processing of
emotions, social information,
reward and punishment

Key Nodes

Ventral striatum /~ _.umbens)
Ver* _..cuial PFC

C bitofrontal cortex

Posterior cingulate cortex
Amygdala

Superior temporal sulcus







Associated with working
memory, logical reasoning,

planning, and regulating
Impulses

Key Node<
* ..enor Cingulate Cortex

| ateral Prefrontal Cortex
Posterior Parietal Cortex




1Tic Cognitive (_asitral

m Develops gradually from preadolescence on,
well into the mid-20s

m Changes result in
= Better impulse control
m Better emotion regulation
® More foresight
= More planning ahead

m Better reasoning







Summary and Some Hypotheses
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Principal Investigators

Marie Banich, University of Colorado
Elizabeth Cauttman, University of California, Irvine
Sandra Graham, UCLA

Laurence Steinberg, Temple University
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Jenniter Woolard, Georgetown " . .iversity
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Working Memory

Verbal Fluency
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Preference for Risk Increases,

1171 J)eclinnes W J:"J./ﬂ.g(‘:

e.g., “How would you compare the benefits

(or pleasures) of having unprotected sex with the risks?”
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You win!!!
Your total is $2100







You lose!l!
Your total is $2050







Proportion of Draws from Good Decks
Increases More Slowly Among Younger Adolescents
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Block 1 Block 2 Block 3







I inear trend

significant
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_ower figure ralsed or lowered
e 2110 qu.er;u,lon j_ejgemed iJ
1mmed1ate and delayed reward

— 3600 today versus $1,000 in
©400 tod s b 1.000 113 ¢
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Summary

m The “reward system” is especially sensitive early
in adolescence

m Related to remodeling of dopamine system
around puberty

B Adolescents become more attentive to rewards
and are especially drawn to immediate rewards

m This is also seen in selt-reports of sensatina-
seeking and risk preference




graduall over a long period
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Place Holders
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Fourth Move
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e.g., “Some people think it's better to be an individual even if

people will be angry at you for going against the crowd.”

10-11 12-13 14-15




m Peers use of alcohol or illicit drugs is one of the
strongest predictors of an adolescent’s own
substance use

m Risk of a serious automobile accident

significantly increases with presence of same-aged
passengers

m Adolescents are more likely to be sexually active
when their peers are

m Adolescents are far more likely than adults to
commit crimes in groups than by themselves




The “Chicken” Game

Subject “drives” a car across screen

The longer the car 1s in motion, the more points are
accumulated

old tha a yellow light will appear s1gnahng that at

- the ye]]o W Cioiial

friends present




M Chicken ==X

Your Bank Account: 0 points

Points This Round: 50 points

000

L

Points: 25 hi 75 100 125 160 175 200



Your Bank Account: 39 points

Points This Round: 0 points

YOU STOPPED IN TIME!

39 points have been added to your bank

accountl!

OK




2.4 -
Adolescents

Crashes 1.9 - ™ Youths

1.4 - =

0.9 1
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Alone With Fri~-

From Gardner & Steinberg, 2005
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Balloon Analog Risk Task
(BART)

Last
Badlom. %000




Total

Explosions

Over All
Blocks M With Peers First

= Alone First

Social Context




The Stoplight Game




intersection:1 of 8







1.05
1_
0.95-

Risky Driving
Index

0.9 W Alone First
0.85- B With Peers First

0.8
0.75-

Social Context




Crashes - Alone
H Peer

Subject #1 Subject #2







Peer effect <.001 - (Peer > No peer) - Trial-based analysis
Medial PFC

gy W 5

“Presence” of peers

increases activation of
Socio-Emotional Network




Mairn Caoncliieians

Developmental course of intellectual and psychosocial
maturity follow ditferent patterns

Intellectual abilities increase in early adolescence but plateau
around age 16

Psychosocial maturity stable from 10 to 14, then steadily
increases from 14 into late 20s (gains in impulse cor’ _ol, delay
ot gratification, planning, future orier* .o, resistance to peer
intluence, risk perception, risk avers.on)

Certain situations may exacerbate age differences in decision-
making
® Social arousal

® Emotional arousal







Intellectual
Ability
Psychosocial
Maturity
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“Yourng man, o fv your room and stay there
until your cerebral cortex matures.”



Due to a timing gap between normative

development of two brain systems
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