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When brain development is examined, it becomes clear that each area has its own time 
course (Tau & Peterson, 2010). Overall, subcortical areas mature earlier than cortical areas. One 
implication of this is that those areas related to higher cognitive processes are the last to mature. 
This in turn can lead to substance abuse (Ernst et al., 2014).

In considering psychopathology, individuals with ADHD show delays in cortical develop-
ment that are no longer apparent by adulthood. Schizophrenia, on the other hand, is associated 
with an earlier pruning of neurons as compared with normal development.

In terms of responses to particular tasks, research suggests that from childhood to adulthood, 
the brain goes from a largely undifferentiated system to one composed of specialized neural net-
works. It is also the case that there is a reduction of brain energy requirements from childhood to 
adulthood. In one study (Jolles, van Buchem, Crone, & Rombouts, 2011), functional connectivity 
in adolescents (11 to 13 years of age) was compared with that of young adults (19 to 25 years of 
age). These researchers found that similar networks occurred in both groups, although the size 
and strength of the connectivity in the network were greater in adults. Mood and anxiety disor-
ders, which increase dramatically during adolescence, have been associated with the dysfunction 
of the network involved in social processing (Nelson, Leibenluft, McClure, & Pine, 2005).

Social Brain in Adolescence
Adolescence has been characterized as a time in which an individual moves from a more family 
oriented frame of reference to one of peer relations. Peer relationships at this time involve meet-
ing and understanding new individuals as well as determining the types of relationships avail-
able. Sexuality and romantic interests develop during this period. As these social and emotional 
changes take place, there are also large changes in the brain. These brain changes also appear 
to allow for an increase in psychological disorders—especially mood and anxiety disorders. 
Anxiety disorders, for example, are seen as an abnormal regulation of fear (Hyman & Cohen, 
2013). Overall, adolescents show more of a sensitivity to both positive and negative rewards than 
do either adults or younger children (Galván, 2013).

Risk Taking in Adolescence
Risk taking can play both direct and indirect roles in adolescence in relation to psychopathology. 
The direct role can lead to abuse of illegal drugs and other substances. The indirect role combines 
taking risks with a psychological disorder, potentially resulting in suicide. Abused children also 
show an increase in risk taking. Basic research has begun to examine risk taking in relation to 
brain activation.

One of the hallmarks of adolescence is that risky decisions are more likely to occur in the 
presence of one’s peers (Chein, Albert, O’Brien, Uckert, & Steinberg, 2011). One of the risky 
behaviors seen in adolescents is related to driving. Using a stoplight driving game and a func-
tional magnetic resonance imaging (fMRI) scanner, Jason Chein and his colleagues compared 
the results of adolescents (14–18 years of age), young adults (19–22 years of age), and adults 
(24–29 years of age). The goal of the stoplight game is to drive through 20 intersections as fast 
as possible. At each intersection, the driver can either stop for the light and experience a short 
delay or take a risk and go through the red light without any delay. However, running the red 
light could result in a crash. All participants were also asked to bring a friend of their same age 
with them. Compared with young adults and adults, adolescents showed more risky decisions 
and experienced more crashes when they were observed by a friend (see Figure 5.6).

The fMRI results showed differences in the left prefrontal cortex by age (see Figure 5.7). 
There were also differences in the right ventral striatum and the left orbitofrontal cortex in 
terms of age and whether a friend was present. These areas are associated with making a deci-
sion in a social context. The greater activation of these areas suggests that adolescents saw risk 
taking as more rewarding in the presence of a friend. Overall, this research shows that peer 
presence makes a greater difference in promoting risk taking, which is also seen in brain pro-
cesses in adolescents compared with those beyond adolescence.

Adolescents are more likely to 
engage in risky behavior in the 
company of peers.
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