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Summary

Developmental neuroscience research shows that brain areas (e.g., the prefrontal cortex) that
are involved in deliberative decision-making and the regulation of emotions and impulses are
among the last to develop,1 continuing to mature into young adulthood.2,3,4

Because their brains are under construction and malleable,1 adolescents have a unique ability to
learn new behavioral patterns.5,6 Whether the adolescent develops in a prosocial or an anti-
social direction depends strongly on the adolescent’s environment and experiences.5,6,7,8

This malleability means that incarceration can leave a lasting and traumatic mark9,10,11 on
adolescents as they are separated from friends, parents, and loved ones, and deprived of the
opportunities to practice prosocial behavior.12 Conversely, this malleability means that the
adolescent brain may be particularly amenable to rehabilitation.6 In adolescents demonstrating
risk for criminal or antisocial behavior, interventions that provide opportunities for prosocial
interactions may bolster healthy development.8

Incarceration hinders the social and emotional development of adolescents.13 Juvenile justice
policy should instead be designed to reduce recidivism, promote rehabilitation, and implement
interventions during this formative window of brain malleability.

The choice between these two approaches is particularly important because the cognitive and
social skills that develop during adolescence may persist into adulthood.13,9 Therefore, how
correctional programs use this unique window of opportunity will likely have lasting impacts
on the rest of the affected individuals’ lives.
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1 Brain areas involved in
decision-making and regulation
of emotions are not fully
developed in adolescents.

Developmental neuroscience research shows that
brain areas (e.g., the prefrontal cortex) that are in-
volved in deliberative decision-making and the reg-
ulation of emotions and impulses are among the
last to develop,1 continuing to mature into young
adulthood.2,3,4

• Response to threat (Figure 1). In one experi-
ment, people were presented with a series of
faces which they had to classify as quickly as
possible. They were instructed to push a button
for calm faces, and withhold button presses for
fearful faces. Adolescents had a significantly
higher rate of false alarm reactions for fearful
faces than adults, suggesting that they react
more impulsively to threatening stimuli. Corre-
spondingly, these situations of perceived threat
produced a stronger response in the adolescent
brain than in the adult brain.14
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Figure 1: Green area indicates the orbitofrontal cortex, a brain
region associated with decision-making and reward pro-
cessing. The adolescent orbitofrontal cortex response to
fearful stimuli is significantly higher than that of other
age groups. Adapted from Dreyfuss et al., 2014.14

• Response to reward. The adolescent brain
responds to rewards differently than the adult
brain, making adolescents more prone to impul-
sive decision-making. For instance, in a gam-
bling game experiment with real monetary re-
wards, adolescents made far riskier decisions;
these decisions corresponded with heightened
activity in reward centers of the brain.15,2

• Suppressing emotional information. During
a computer game, participants viewed distract-
ing background images. When presented with
distracting images that were emotionally neg-
ative, teenagers were less capable of staying
focused on the task, compared to adults aged
20-25. This study, among others, suggests that
adolescents have relatively poor control of in-
voluntary emotional reactions.16

• Peer influence and risk-taking (Figure 2).
Adolescents and adults played a “traffic light”
video game, either alone or while being
watched by friends. In the game, they could
choose to stop in front of a yellow light or try
to drive through it before it turned red. Driving
through the yellow light was a risky decision,
putting the driver at risk of crashing. The study
found that adolescents drove through the yel-
low light much more often when they knew
they were being watched by their friends, and
that they had relatively high activity in reward-
related areas of the brain.17,18,19
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Figure 2: Top plot shows the rate at which players in each age
group chose to drive through a yellow light. Bottom
plot shows left orbitofrontal cortex response to these
decisions. Adapted from Chein et al., 2011.17

Page 2 of 6



Scientific support for raising the age of criminal responsibility

A related study used questionnaires to deter-
mine the ability of adolescents to resist peer
influence. The researchers found that resis-
tance to peer influence continues to increase
until after the age of 17 (Figure 3).

12 13 14 15 16 17 18 19 20
Age

Resistance to peer influence

2.8

3

3.2

3.4

Figure 3: Higher scores on the Resistance to Peer Influence
measure indicate greater resistance to peer influence.
Adapted from Steinberg and Monahan, 2007.19

Another study showed that adolescents make
more prudent decisions if they are in the pres-
ence of a single slightly older adult instead of
in a group consisting only of peers.20

• Emotional maturity. By 17 years old, adoles-
cents reach near-adult levels of cognitive ability,
which includes measures of memory and ver-
bal fluency. However, their emotional maturity,
remains at childlike levels (Figure 4). Emo-
tional maturity includes factors discussed in
this report, including resistance to peers, risk
comprehension, future-oriented thinking, and
impulsivity.21
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Figure 4: About 40% of 17-year-olds have average adult levels
of cognitive ability, while only about 25% have aver-
age adult levels of emotional maturity. Adapted from
Steinberg et al, 2009.21

• Future-oriented thinking. In experiments
where people are asked to imagine themselves
or their circumstances in the future, adoles-
cents tend not to project as far into the future
as adults.22

• Exploratory behavior. Adolescents show in-
creased exploratory and experimental behavior
during this transitional period of development,
relative to other periods of life.22
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2 The adolescent brain is
malleable and can be shaped
positively or negatively by
environment and experiences.

Because their brains are under construction and
malleable,1 adolescents have a have a unique abil-
ity to learn new behavioral patterns.5,6 Whether
the adolescent develops in a prosocial or an an-
tisocial direction depends strongly on the adoles-
cent’s environment and experiences.5,6,7,8

Incarceration and trauma leave lasting
marks on adolescents and promote antiso-
cial behavior.

Incarceration places teens in an environment where
they lack the opportunities to practice prosocial be-
havior and to learn to regulate their emotions and
impulses. Such facilities further stunt adolescents’
emotional and social development, separating them
from friends, parents, and loved ones, while employ-
ing forceful punitive tactics which themselves may
become lasting traumatic experiences.

• Incarcerated adolescents experience dispro-
portionate use of force by prison staff (Fig-
ure 5). The first report of the Nunez Indepen-
dent Monitor12 found that, each month, 27%
of the incarcerated 16- and 17-year-old popula-
tion experienced the use of force by correctional
staff. This rate was 9 times that of their adult
counterparts.
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Figure 5: Data collected from the New York City Department of
Corrections, November 1, 2015 to February 29, 2016.
Adapted from the First Report of the Nunez Independent
Monitor.12

Exposure to the traumatic experiences endemic to
jails and prisons may be particularly detrimental to
teens’ long-term outcomes. Neuroscientific evidence
suggests that trauma experienced in adolescence has
a lasting impact on behavior and brain development.

• Adolescence is a unique period of vulnera-
bility. Adolescents are particularly vulnerable
to social stress, trauma, and drug use. Psychi-
atric illnesses related to stressful events often
begin during this time window.10,11,23,24,25

• Adolescents are susceptible to lasting
trauma (Figure 6). In one experiment, people
were trained to associate the presentation of a
square with an unpleasant noise. Upon seeing
the square, they began to produce an uncon-
scious fear response, which was measured by
sensors on the surface of the skin. Subjects
were then trained to dissociate the square from
the unpleasant noise. After this training, the
fear response remained high in adolescents
but not in other groups, suggesting that ado-
lescents have a uniquely low ability to forget
fearful memories. This finding suggests that
traumatic memories and associations acquired
during adolescence are more difficult to un-
learn than those acquired during childhood
and adulthood.9
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Figure 6: After being trained to learn a fearful association, chil-
dren and adults, but not adolescents, were able to un-
learn it. Ability to forget memory was determined
via skin conductance, a physiological measure of fear.
Adapted from Pattwell et al., 2012.9

• Incarceration stunts social development.
Psychosocial maturity includes the ability to
curb aggressive behavior, to consider other
people’s perspectives, and to function au-
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tonomously. For adolescents, punishment-
oriented facilities have been shown to stunt the
development of psychosocial maturity, more so
than rehabilitation-oriented facilities. This ef-
fect was especially strong for incarcerated ado-
lescents who reported feeling unsafe in their
facility.13

Conversely, the adolescent brain may be
particularly amenable to rehabilitation.

The heightened sensitivity and malleability of the
adolescent brain present a window of opportunity
for behavioral change. In adolescents demonstrating
risk for criminal or antisocial behavior, interventions
that provide opportunities for prosocial interactions
may bolster healthy development.8

• Brain architecture is drastically reshaped
during adolescence. In the frontal cortex,
adolescents can have up to twice as many
connections between brain cells compared to
adults. As adolescents grow into adults, these
connections are selectively pruned in a way that
depends on learned memories and experiences.
These changes may last well into adulthood.1,26

• Personality development is sensitive to ex-
periences during adolescence. The rapid de-
velopment of brain networks during adoles-
cence means that the adolescent brain is partic-
ularly sensitive to both positive and negative in-
fluences. Experiences during adolescence may
have a much larger impact on development
than the same experiences during adulthood.5,6

• Self-control develops during adolescence.
An important developmental milestone is the
ability to make controlled decisions in emotion-
ally heightened, high-stakes situations. Brain
areas related to self-control are especially sensi-
tive during adolescence. Accordingly, cognitive
training during childhood and adolescence may
be able to enhance self-control.7

3 Conclusion

Experimental evidence suggests that the adolescent
brain is under development in a variety of psycho-
logical domains. Because the adolescent brain is
malleable, the effects of trauma during adolescence
may be particularly acute. Conversely, for this very
reason, adolescents should be even more receptive
to behavior-reforming programs than adults.

Incarceration hinders the social and emotional de-
velopment of adolescents.13 Juvenile justice policy
should instead be designed to reduce recidivism, pro-
mote rehabilitation, and implement interventions
during this formative window of brain malleability.

The choice between these two approaches is partic-
ularly important because the cognitive and social
skills that develop during adolescence may persist
into adulthood.9,13 Therefore, how correctional pro-
grams use this unique window of opportunity will
likely have lasting impacts on the rest of the affected
individuals’ lives.
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