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Brain Development in Adolescence
• From middle childhood to adolescence, connectivity among distant regions of the cerebral cortex expands and attains rapid
communication. As a result, the prefrontal cortex becomes a more effective “executive”—overseeing and managing the integrated
functioning of various areas, yielding more complex, flexible, and adaptive thinking and behavior (Blakemore & Choudhury, 2006;
Lenroot & Giedd, 2006). Consequently, adolescents gain in diverse cognitive skills, including speed of thinking, attention, memory,
planning, capacity to integrate information, and regulation of cognition and emotion. But these advances occur gradually over the
teenage years.
• fMRI evidence reveals that adolescents recruit the prefrontal cortex’s connections with other brain areas less effectively than adults
do. Because the prefrontal cognitive-control network still requires fine-tuning, teenagers’ performance on tasks requiring selfrestraint, planning, and future orientation (rejecting a smaller immediate reward in favour of a larger delayed reward) is not yet fully
mature (Luna et al., 2001; McClure et al., 2004; Steinberg et al., 2009).
• Adding to these self-regulation difficulties are changes in the brain’s emotional/social network. As humans and other mammals
become sexually mature, neurons become more responsive to excitatory neurotransmitters. As a result, adolescents react more
strongly to stressful events and experience pleasurable stimuli more intensely. But because the cognitive control network is not yet
functioning optimally, most teenagers find it hard to manage these powerful influences (Casey, Getz, & Galvan, 2008; Spear, 2008;

Steinberg et al., 2008).

• This imbalance contributes to adolescents’ unchecked drive for novel experiences, including drug taking, reckless driving,
unprotected sex, and delinquent activity, especially among those who are highly stressed and engage in reward seeking to
counteract chronic emotional pain. In addition, the surge in sex hormones (both oestrogens and androgens) at puberty
heightens sensitivity of the prefrontal cortex and inner brain structures (such as the amygdala) to the hormone oxytocin,
secreted by the pituitary gland.
• In new mothers, oxytocin promotes caregiving behavior. In teenagers, it increases responsiveness to emotional and social
stimuli, including feedback from others (Steinberg, 2008). Enhanced oxytocin sensitivity helps explain why adolescents are
so self- conscious and sensitive to others’ opinions. It also contributes to teenagers’ receptiveness to peer influence—a
strong predictor of adolescent risk taking of all kinds (Gardner & Steinberg, 2005; Ranking et al., 2004).
• Of course, not all teenagers display this rise in risk taking in the form of careless, dangerous acts: Temperament, parenting,
and school and neighbourhood resources (which are linked to opportunities to take risks) make a difference. Nevertheless,
transformations in the adolescent brain enhance our understanding of both the cognitive advances and worrisome
behaviours of this period, along with teenagers’ need for adult patience, oversight, and guidance.

The Psychological Impact of Pubertal Events
Is Puberty Inevitably a Period of Storm and Stress?
•

Contemporary research suggests that the notion of adolescence as a biologically determined period of storm and stress is greatly
exaggerated. Certain problems, such as eating disorders, depression, suicide, and lawbreaking, occur more often than earlier (Farrington,
2009; Graber, 2004). But the overall rate of serious psychological disturbance rises only slightly (by about 3 percent) from childhood to
adolescence, when it is nearly the same as in the adult population—about 15 percent (Roberts, Attkisson, & Rosenblatt, 1998). Although

some teenagers encounter serious difficulties, emotional turbulence is not routine.
•

The first researcher to point out the wide variability in adolescent adjustment was anthropologist Margaret Mead (1928). She returned
from the Pacific islands of Samoa with a startling conclusion: Because of the culture’s relaxed social relationships and openness toward
sexuality, adolescence “is perhaps the pleasantest time the Samoan girl (or boy) will ever know” (p. 308). In Mead’s alternative view, the
social environment is entirely responsible for the range of teenage experiences, from erratic and agitated to calm and stress-free.

•

Later researchers found that Samoan adolescence was not as untroubled as Mead had assumed (Freeman, 1983). Still, Mead’s work had
an enormous impact. Today we know that biological, psychological, and social forces combine to influence adolescent development
(Susman & Dorn, 2009). Most tribal and village societies have a briefer transition to adulthood, but adolescence is not absent (Weisfield,

1997). In industrialized nations, where successful participation in economic life requires many years of education, young people face
prolonged dependence on parents and postponement of sexual gratification. As a result, adolescence is greatly extended, and teenagers
confront a wider array of psychological challenges.

Reactions to Pubertal Changes
• Two generations ago, menarche was often traumatic. Today, girls commonly react with surprise, undoubtedly due to the
sudden onset of the event. Otherwise, they typically report a mixture of positive and negative emotions (DeRose & BrooksGunn, 2006). Yet wide individual differences exist that depend on prior knowledge and support from family members,
which in turn are influenced by cultural attitudes toward puberty and sexuality.
• For girls who have no advance information, menarche can be shocking and disturbing. In the 1950s, up to 50 percent
received no prior warning, and of those who did, many were given negative, “grin-and-bear-it” messages (Costos,
Ackerman, & Paradis, 2002; Shainess, 1961). Today, few girls are uninformed, a shift that is probably due to parents’ greater
willingness to discuss sexual matters and to the spread of health
education classes (Omar, McElderry, & Zakharia, 2003). Almost all girls
get some information from their mothers. And some evidence suggests
that compared with Caucasian-American families, African-American families
may better prepare girls for menarche, treat it as an important milestone,
and express less conflict over girls reaching sexual maturity—factors that
lead African-American girls to react more favourably (Martin, 1996).

• Like girls’ reactions to menarche, boys’ reactions to spermarche reflect mixed feelings. Virtually all boys know about
ejaculation ahead of time, but many say that no one spoke to them before or during puberty about physical changes
(Omar, McElderry, & Zakharia, 2003). Usually they get their information from reading materials or websites. Even boys
who had advance information often say that their first ejaculation occurred earlier than they expected and that they
were unprepared for it. As with girls, boys who feel better prepared tend to react more positively (Stein & Reiser, 1994).
But whereas almost all girls tell a friend that they are menstruating, far fewer boys tell anyone about spermarche
(DeRose & Brooks-Gunn, 2006; Downs & Fuller, 1991).
• Overall, boys get much less social support than girls for the physical changes of puberty. They might benefit, especially,
from opportunities to ask questions and discuss feelings with a sympathetic parent or health professional. Many tribal
and village societies celebrate physical maturity with an adolescent initiation ceremony, a ritualized announcement to
the community that marks an important change in privilege and responsibility. Consequently, young people know that
reaching puberty is valued in their culture.
• In contrast, Western societies grant little formal recognition to movement from childhood to adolescence or from
adolescence to adulthood. Ceremonies such as the Jewish bar or bat mitzvah and the quinceañera in Hispanic
communities (celebrating a 15-year-old girl’s sexual maturity and marriage availability) resemble initiation ceremonies,
but only within the ethnic or religious subculture. They do not mark a significant change in social status in the larger
society. Instead, Western adolescents are granted partial adult status at many different ages—for example, an age for
starting employment, for driving, for leaving high school, for voting, and for drinking. And in some contexts (at home and
at school), they may still be regarded as children.
• The absence of a single widely accepted marker of physical and social maturity makes the process of becoming an adult
more confusing.

Pubertal Change, Emotion, and Social Behavior
A common belief is that puberty has something to do with adolescent moodiness and the desire for greater
physical and psychological separation from parents. Let’s see what research says about these relationships.

Adolescent Moodiness

Higher pubertal hormone levels are linked to greater moodiness, but

only modestly so (Buchanan, Eccles, & Becker, 1992; Graber, Brooks-Gunn, & Warren, 2006). What other
factors might contribute? In several studies, the moods of children, adolescents, and adults were monitored by
having them carry electronic pagers. Over a one-week period, they were beeped at random intervals and
asked to write down what they were doing, whom they were with, and how they felt.
As expected, adolescents reported less favorable moods than school-age children and adults (Larson et al.

2002; Larson & Lampman-Petraitis, 1989). But negative moods were linked to a greater number of negative life
events, such as difficulties getting along with parents, disciplinary actions at school, and breaking up with a
boyfriend or girlfriend. Negative events increased steadily from childhood to adolescence, and teenagers also
seemed to react to them with greater emotion than children (Larson & Ham, 1993). (Recall that stress
reactivity is heightened by changes in brain neurotransmitter activity during adolescence.)

• Compared with the moods of older adolescents and adults, those of younger adolescents (ages 12 to 16) were less stable,
often varying from cheerful to sad and back again. These mood swings were strongly related to situational changes. High
points of adolescents’ days were times spent with friends and in self-chosen leisure activities. Low points tended to occur in
adult-structured settings—class, job, and religious services. Furthermore, emotional highs coincided with Friday and
Saturday evenings, especially in high school.
• Going out with friends and romantic partners increases so dramatically during adolescence that it becomes a “cultural
script” for what is supposed to happen. Teenagers who spend weekend evenings at home often feel profoundly lonely
(Larson & Richards, 1998).
• Yet another contributor to adolescent moodiness is change in sleep schedules. Although teenagers need almost as much
sleep as they did in middle childhood (about nine hours), they go to bed much later than they did as children, perhaps
because of increased neural sensitivity to evening light. This sleep “phase delay” strengthens with pubertal development.
• But today’s teenagers—with more evening social activities, part-time jobs, and bedrooms equipped with TVs, computers,
and phones—get much less sleep than teenagers of previous generations (Carskadon, Acebo, & Jenni, 2004; Carskadon et
al., 2002). Sleep deprived adolescents are more likely to suffer from depressed mood, achieve poorly in school, and engage
in high-risk behaviours, including drinking and reckless driving (Dahl & Lewin, 2002; Hansen et al., 2005). Later school start
times ease but do not eliminate sleep loss. Fortunately, frequent reports of negative mood level off in late adolescence,
when teenagers’ emotions also become more stable (Holsen, Kraft, & Vitterso, 2000; Natsuaki, Biehl, & Ge, 2009).
• And overall, teenagers with supportive family and peer relationships more often report positive and less often negative
moods than their agemates with few social supports (Weinstein et al., 2006). In contrast, poorly adjusted young people—
with low self-esteem, conduct difficulties, or delinquency— tend to react with stronger negative emotion to unpleasant
daily experiences, perhaps compounding their adjustment problems (Schneiders et al., 2006).

Parent–Child Relationships

As children enter adolescence, they resist spending time with the family and
become more argumentative. Research in cultures as diverse as the United States and Turkey shows that puberty is related to
a rise in parent–child conflict, which persists into the mid-teenage years (Gure, Ucanok, & Sayil, 2006; Laursen, Coy, & Collins,
1998; McGue et al., 2005).
• Why should a youngster’s more adultlike appearance trigger these disputes? From an evolutionary perspective, the
association may have adaptive value. Among nonhuman primates, the young typically leave the family group around the
time of puberty. The same is true in many non-industrialized cultures (Caine, 1986; Schlegel & Barry, 1991). Departure of
young people discourages sexual relations between close blood relatives.
• But adolescents in industrialized nations, who are still economically dependent on parents, cannot leave the family.
Consequently, a modern substitute seems to have emerged: psychological distancing.
• As children become physically mature, they demand to be treated in adultlike ways. Adolescents’ new powers of reasoning
may also contribute to a rise in family tensions. Parent–adolescent disagreements focus largely on everyday matters such
as driving, dating partners, and curfews (Adams & Laursen, 2001). But beneath these disputes lie serious concerns:
parental efforts to protect teenagers from substance use, auto accidents, and early sex. The larger the gap between
parents’ and adolescents’ views of teenagers’ readiness for new responsibilities, the more they quarrel (Deković, Noom, &
Meeus, 1997).
• Parent–daughter conflict tends to be more intense than conflict with sons, perhaps because girls reach puberty earlier and
parents place more restrictions on girls (Allison & Schultz, 2004). But most disputes are mild, and by late adolescence, only
a small minority of families experience continuing friction. Parents and teenagers display both conflict and affection, and
they usually agree on important values, such as honesty and the importance of education.
• Although separation from parents is adaptive, both generations benefit from warm, protective family bonds throughout
the lifespan. As the teenage years conclude, parent–adolescent interactions are less hierarchical, setting the stage for
mutually supportive relationships in adulthood (Laursen & Collins, 2009).

Pubertal Timing
•

•

•
•

•

In addition to dramatic physical change, the timing of puberty has a major impact on psychological adjustment.
Findings of several studies indicate that both adults and peers viewed early-maturing boys as relaxed, independent,
self-confident, and physically attractive. Popular with agemates, they tended to hold leadership positions in school
and to be athletic stars.
In contrast, late-maturing boys expressed more anxiety and depressed mood than their ontime counterparts
(Brooks-Gunn, 1988; Huddleson & Ge, 2003). But early-maturing boys, though viewed as well-adjusted, reported
slightly more psychological stress, depressed mood, and problem behaviors (sexual activity, smoking, drinking,
aggression, delinquency) than both their on-time and later-maturing agemates (Ge, Conger, & Elder, 2001;
Natsuaki, Biehl, & Ge, 2009; Susman & Dorn, 2009).
In contrast, early-maturing girls were unpopular, withdrawn, lacking in self-confidence, anxious, and prone to
depression, and they held few leadership positions and achieved less well in school (Ge, Conger, & Elder, 1996;
Graber et al., 1997; Graber, Brooks-Gunn, & Warren, 2006; Jones & Mussen, 1958).
And like early-maturing boys, they were more involved in deviant behavior (smoking, drinking, early sexual activity)
(Caspi et al., 1993; Dick et al., 2000; Ge et al., 2006). In contrast, their later-maturing counterparts were regarded
as physically attractive, lively, sociable, and leaders at school. In one study of several hundred eighth graders,
however, negative effects were not evident among early-maturing African-Americans girls, whose families—and
perhaps friends as well—tend to be more unconditionally welcoming of menarche.
Two factors largely account for these trends: (1) how closely the adolescent’s body matches cultural ideals of
physical attractiveness and (2) how well young people fit in physically with their agemates.

The Role of Physical Attractiveness
• If you check your favourite popular magazine. You will see evidence of our society’s view of an attractive female as thin
and long-legged and of a good-looking male as tall, broad-shouldered, and muscular. The female image is a girlish shape
that favours the late developer. The male image fits the early-maturing boy.
• Consistent with these preferences, early maturing Caucasian girls tend to report a less positive body image—conception
of and attitude toward their physical appearance —than their on-time and late-maturing agemates. Compared with
African-American and Hispanic girls, Caucasian girls are more likely to have internalized the cultural ideal of female
attractiveness.
• Most want to be thinner (Rosen, 2003; Stice, Presnell, & Bearman, 2001; Williams & Currie, 2000). Although boys are less
consistent, early, rapid maturers are more likely to be satisfied with their physical characteristics (Alsaker, 1995;
Sinkkonen, Anttila, & Siimes, 1998).
• Body image is a strong predictor of young people’s self-esteem (Harter, 2006). But the negative effects of pubertal timing
on body image and emotional adjustment are greatly amplified when accompanied by other stressors (Stice, 2003).

The Importance of Fitting in with Peers
Physical status in relation to peers also explains differences in adjustment between early and late maturers. From this
perspective, early-maturing girls and late-maturing boys have difficulty because they fall at the extremes in physical
development. Not surprisingly, adolescents feel most comfortable with peers who match their own level of biological
maturity (Stattin & Magnusson, 1990).
Because few agemates of the same pubertal status are available, early-maturing adolescents of both sexes seek out older
companions, who often encourage them into activities they are not yet ready to handle. And hormonal influences on the
brain’s emotional/social network are stronger for early maturers, further magnifying their receptiveness to sexual activity,
drug and alcohol use, and minor delinquent acts (Ge et al., 2002; Steinberg, 2008).
Perhaps because of such involvements, early maturers of both sexes report feeling emotionally stressed and show declines
in academic performance (Mendle, Turkheimer, & Emery, 2007; Natsuaki, Biehl, & Ge, 2009).
At the same time, the young person’s context greatly increases the likelihood that early pubertal timing will lead to negative
outcomes.
Early maturers in economically disadvantaged neighbourhoods are especially vulnerable to establishing ties with deviant
peers, which heightens their defiant, hostile behavior (Obeidallah et al., 2004). And because families in such
neighbourhoods tend to be exposed to chronic, severe stressors and to have few social supports, these early maturers are
also more likely to experience harsh, inconsistent parenting, which, in turn, predicts both deviant peer associations and
antisocial activity (Ge et al., 2002, 2011).

Long-Term Consequences
• Do the effects of pubertal timing persist? Follow-ups reveal that early-maturing girls, especially, are prone to lasting difficulties. In
one study, early-maturing boys’ depression subsided by age 13, but depressed early-maturing girls tended to remain depressed
(Ge at al., 2003). In another study, which followed young people from ages 14 to 24, early-maturing boys again showed good
adjustment. Early-maturing girls, however, reported poorer-quality relationships with family and friends, smaller social networks,
and lower life satisfaction into early adulthood than their on-time counterparts (Graber et al., 2004).
• Similarly, in a Swedish investigation, achievement and substance use difficulties of early-maturing girls lingered, in the form of
greater alcohol abuse and lower educational attainment than their agemates (Andersson & Magnusson, 1990; Stattin &

Magnusson, 1990).
• Childhood family conflict and harsh parenting are linked to earlier pubertal timing, more so for girls than for boys. Perhaps many
early-maturing girls enter adolescence with emotional and social difficulties. As the stresses of puberty interfere with school
performance and lead to unfavourable peer pressures, poor adjustment extends and deepens (Graber, 2003). Clearly, interventions
that target at-risk early-maturing adolescents are needed. These include educating parents and teachers and providing adolescents
with counselling and social supports so they will be better prepared to handle the emotional and social challenges of this
transition.

Identity development
• Adolescent identity formation begins a lifelong, dynamic process in which a change in either the individual or the context opens up
the possibility of reformulating identity (Kunnen & Bosma, 2003). Using a clinical interviewing procedure devised by James Marcia

(1980) or briefer questionnaire measures, researchers evaluate progress in identity development on two key criteria derived from
Erikson’s theory: exploration and commitment. Their various combinations yield four identity statuses, summarized in given on the
next slide:

identity achievement, commitment to values, beliefs, and goals following a period of exploration; identity

moratorium, exploration without having reached commitment; identity foreclosure, commitment in the absence of exploration;
and identity diffusion, an apathetic state characterized by lack of both exploration and commitment.
• Identity development follows many paths. Some young people remain in one status, whereas others experience many status
transitions. And the pattern often varies across identity domains, such as sexual orientation, vocation, and religious, political, and
other worldviews.
• Many young people change from “lower” statuses (foreclosure or diffusion) to “higher” statuses (moratorium or achievement)
between their mid-teens and mid-twenties, but about as many remain stable, and some move in the reverse direction (Kroger,
2005, 2007; Kroger, Martinussen, & Marcia, 2010).
• The number of domains explored and the intensity with which they are examined vary widely. Almost all young people grapple
with work, close relationships, and family. Others add political, religious, community, and leisure time commitments, some of
which are more central to their identity than others.

The Four Identity Statuses

Identity Status and Psychological Well-Being
• According to identity theorists, individuals who move away from foreclosure and diffusion toward moratorium and achievement
build a well-structured identity that integrates various domains. As a result, they experience a gratifying sense of personal

continuity, competence, and social connection—of being the same person across time and contexts and of becoming a capable,
respected, member of the adult. A wealth of research supports the conclusion that identity achievement and moratorium are
psychologically healthy routes to a mature self-definition, whereas long-term foreclosure and diffusion are maladaptive.
• Although adolescents in moratorium are often anxious about the challenges they face, they resemble identity-achieved individuals
in using an active, information-gathering cognitive style to make personal decisions and solve problems: They seek out relevant
information, evaluate it carefully, and critically reflect on and revise their views. Young people who are identity-achieved or
exploring have higher self-esteem, are more open to alternative ideas and values, feel more in control of their own lives, are more
likely to view school and work as feasible avenues for realizing their aspirations, and are more advanced in moral.
• When asked for a “turning point” narrative (an account of a past event that they view as important in understanding themselves),
identity-achieved individuals tell stories containing more sophisticated personal insights and portraying negative life events as
followed by good outcomes—personal renewal, improvement, and. Adolescents stuck in either foreclosure or diffusion are passive
in the face of identity concerns and have adjustment difficulties.

▪ Foreclosed individuals display a dogmatic, inflexible cognitive style,
internalizing the values and beliefs of parents and others without deliberate
evaluation and resisting information that threatens their position (Berzonsky &
Kuk, 2000; Berzonsky et al., 2011). Most fear rejection by people on whom
they depend for affection and self-esteem. A few foreclosed teenagers who are
alienated from their families and society may join cults or other extremist
groups, uncritically adopting a way of life that is different from their past.
▪ Long-term diffused teenagers are the least mature in identity development.
They typically use a diffuse-avoidant cognitive style in which they avoid dealing
with personal decisions and problems and, instead, allow current situational
pressures to dictate their reactions. Taking an “I don’t care” attitude, they
entrust themselves to luck or fate, tend to go along with the crowd, and are
focused on short-term personal pleasure. As a result, they often experience
time management and academic difficulties and, of all young people, are the
most likely to commit antisocial acts and to use and abuse drugs (Archer &
Waterman, 1990; Berzonsky et al., 2011; Schwartz et al., 2005).

Thank you

