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Early adolescent development

This review discusses developmental changes occurring in early adolescence. The following sections are based on Hill’s (1980) framework of early adolescent development. Here, three ‘primary changes’ occur. These are puberty, altered social expectations and roles, and cognitive changes. These beget six secondary changes in the psychological self system, in attachment relationships, autonomy, sexuality, intimacy, identity and achievement. The notion that physical development and social expectations are determinants of psychological change is key in Hill’s theory, as it is in my perspective. Yet my work with young people and experience of being a sentient, decisive individual convinces me that psychology is not just a product of external influences. Therefore I add to Hill’s model the third influence of agency and review its potential relationship with development in the latter section. The first three sections cover Hill’s primary changes but are ordered from the body out (puberty, cognition then relationships). The secondary changes of autonomy, attachment and intimacy are discussed in the relationships section. Then a section dedicated to self-perceptions and agency discusses changes in identity, self-esteem/self-concept, self-awareness and self-regulation. This part of the review ends with a critique on current perspectives of agency. 

Puberty

Puberty is triggered by metabolic cues in the body and by social cues in the environment (Sisk & Foster, 2004). The average age of menarche in developed nations has reduced on average over the last century from 16 years old to 12.5 years, and this reduction is commonly attributed to increased nutrition in modern populations (Dahl 2004). However, the current age of menarche may not be novel within human development as it is estimated that Palaeolithic girls were childbearing by age 12/13 (Gluckman & Hanson, 2006). Also we know from recent research that both genders can experience earlier pubertal onset when they have an absent father (Bogaert, 2005). These studies indicate that pubertal timing can be moderated by environment therefore no clear conclusions on what the standard age is can be made outside of specific contexts. Certainly there is wide variation in the onset of puberty across individuals. 

Pubertal changes begin with the release of three hormones from the hypothalamus. The growth hormone (GnRH) incurs the growth spurt. This begins in both genders across a four/five year age range, with girls starting earlier than boys (on average at age 10 versus 12) and reaching peak velocity sooner, before the growth spurt slows (Tanner et al., 1976). Girls grow slightly less than boys in total (on average 25cm versus 28cm) (Tanner et al., 1976). They tend to gain body fat during puberty whilst boys increase in muscle (Eccles, 1999). Androgen, another hormone, causes oily skin and pubertal hair to develop. The release of testosterone or oestrogen facilitates the development of the sexual organs and fertility (Gluckman & Hanson, 2006). 
During puberty there are also changes in many other areas of the body including the heart, the cardiovascular system, the lungs, the muscles (Coleman & Hendry 1999) and the brain (Giedd et al., 1999). Recent experiments with rats observed the development of new cells in sexually dimorphic areas of the brain during puberty, triggered by gonadal hormones. The gender that evolved more cells in a particular region maintained a greater amount of cells in that region in adulthood. The implication for humans is that functional sex differences in the brain that are used in adulthood may emerge during early adolescence (Ahmed et al., 2008). 
Cognitive and emotional change

Work on the adolescent brain over the last decade has revealed several important neuroanatomical changes.  At around age 11/12, an increase in grey matter (synaptic density) occurs in the front temporal lobes then rapidly declines in a period of ‘synaptic pruning’  (Giedd et al., 1999). Potentially, the “environment or activities of the teenager may guide selective synapse elimination” (Giedd et al. 1999 p.863). Neural connections speed up as they become insulated by a fatty substance called myelin, facilitating the speed of information processing (Howard Jones et al., 2007). Increases occur in the executive function of selective attention, capacity for long term planning, voluntary response inhibition and working memory (Blakemore & Choudhury, 2006), allowing for the development of greater self-regulatory skills (McClelland et al., in press). This period of cognitive transformation may occur independently of puberty, for individuals who never experience puberty still develop adult cognition (Dahl, 2004). Sisk and Foster attribute this independency to the governance of different “developmental clocks” (2004, p. 1043). 

Changes in cognitive phenomena at adolescence are the basis of several historical stage theories of adolescent development. In the early 1900s, G. Stanley Hall described adolescence as a time of emergence of “higher…human traits”, distinct from the primal, feral state of childhood  (Brown & Saltman, 2005, p. 23). Vygotsky (1931/1986) proposed that “thinking comes to the fore” (p.188) at puberty, when the visual mental patterns of childhood transform to the linguistically enabled process of “thinking in concepts” (Vygotsky, 1931, p. 12). Information becomes thought of in the abstract and new, abstract concepts emerge as a result. The adolescent’s new powers of abstraction create a fundamental shift in the way he or she perceives the world. Similarly, Piaget proposed that early adolescents think using possibility as a central rationale. This ability of formal operations emerges around age 11 and finalises by 15, beginning after the childhood period of concrete operations, where logical thought formation is organised around reality instead of possibility (Inhelder & Piaget, 1958). 

Although executive functioning gradually increases in early adolescence (reviewed in Steinberg, 2002), emotional processing declines. When asked to correctly assign emotions of ‘sad’, ‘angry’, ‘happy’ or ‘neutral’ to faces, early adolescents (age 11/12) began to perform worse than children or older adolescents aged 18 and above.  This decline in performance stabilised by age 15 (McGivern et al., 2002). Younger early adolescents (age 10 and 11) are found to have more varied daily emotional states than older adolescents and their emotional stability is found to increase across time (Larson et al., 2002). This study observed a decline in daily reports of positive affect and an increase in reports of negative affect between the ages of 10 and 16 with the pattern stabilising after age 16. Although reports of affect were positive on average during this period, those with more negative emotion had increased depression, behaviour problems and stressful life events. Early adolescence seems characterised by emotional instability, loss of emotional functioning and an increase in negative emotion. 
Relationship development

Adolescence is a time of competing systems of autonomy and attachment, where individuals are in a dynamic process of moving from being ‘cared for’ to being ‘care givers’ (Allen & Land, 1999). This transition in social roles requires having greater autonomy, defined as the capability to think, feel and act independently (Russell & Bakken, 2002). The question of how much autonomy is moderated by context as adolescents’ desire for autonomy can be influenced by external forces  such as peers, schools and the media (Zimmer-Gembeck, 2001). In many societies, autonomy is facilitated by increasing separation between adolescents and parents, and by increased proximity to peers. 

Parents can play an active role in this process by allowing more unsupervised contact with friends (Eccles et al., 1996a). They may also facilitate autonomy in a process of joint construction where parents and youth negotiate freedoms and responsibilities (Young, Marshall, & Domene, 2008) such as gaining part time employment. In many traditional cultures in Africa, Asia and the Pacific, adolescents begin to sleep in single sex dormitories whilst in Western nations, parents may send them to boarding school (Shlegel & Barry, 1991). This separation from parents may also facilitate identity development (Russell & Bakken, 2002) by helping adolescents identify their individualism (Erikson, 1968).

In early adolescence, peer relationships begin to fulfil many different functions than in childhood, such as intimacy, feedback about social behaviours, social influence, attachment relationships and support (Allen and Land 1999). This can assist identity development (Erikson, 1968), and be important for self-esteem (West, Sweeting, & Young, 2008) and successful adaptation to new environments (Kurita & Janzen, 1990; Fenzel, 2000). The quality and extent of peer support increases linearly across adolescence (De Goede, Branje, & Meeus, 2009).

Early adolescents soon begin to desire peer interaction over and above spending time with parents (Blyth, Simmons, & Bush, 1978). This is manifest in time use and in communication quality. A brief secondary analysis of the Health Behaviour in School Aged Children survey (using published data in Currie et al., 2008) finds that across 36 countries, the average percentage of adolescents finding it easy to talk to their parents declines cross-sectionally with age, especially for girls with fathers whilst the average percentage of adolescents communicating electronically with friends every day increases (Figure 6). These general patterns are not visibly different between countries. 

Figure 6. Adolescent communication with peers and family
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The secondary analysis also finds an increase in the average amount of adolescents who spent four or more evenings a week with their friends (Figure 7). 

Figure 7. Adolescents' time spent with friends
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However, measurement of time spent with friends, families and alone in a US sample (Figure 8) finds that only girls increase in peer interaction with age, whilst boys spend increasingly more time alone (Larson & Richards, 1991). 
Figure 8. Adolescent time use from Larson & Richards 1991, p.289
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Larson and Richard’s observed decrease in family time was only true for time with the entire family unit; there was no decrease in individual time spent talking with parents. This is important as having a stable, supportive bond with parents is prerequisite for positive development (Allen and Land 1999).  Other studies document adolescents striving to maintain positive relationships with adults at home (Gilligan, 1991) and at school (Seaton, 2007). However the HBSC data indicates that this may increase in difficulty. 
 
Peers are often thought to be the strongest socialisation agents during adolescence, as in oppose to families (reviewed in Coleman, 1992). However this may be true only of some societies and vary by gender. An anthropological meta-analysis of 176 societies worldwide concludes that peers are primary socialisation agencies for boys in 11 societies, and secondary agencies in 29, whilst are primary socialisation agencies for girls in one culture, and secondary agencies in 18 (Shlegel & Barry, 1991). Therefore, peers might only have considerable socialisation powers in around 20% of cultures internationally. Within these cultures, there may be developmental trends in how influential peers actually are. Earlier studies show conformity with peers peaking around age 12 before a decline (Costanzo & Shaw, 1966) whilst modern research observes  stability in peer influence during early adolescence then a linear decline between the ages of 14 and 18 (Steinberg & Monahan, 2007). 

The review finds early adolescence to be a time of considerable change in relationships. A negotiated or enforced separation from parents begins to occur, and certain responsibilities (mainly independent supervision) begin to be transferred to the adolescent. Communication with parents is generally good but is better for 11 year olds than for those aged 13. Time spent with whole family units decreases, whilst peer interaction increases: both electronic and physical. Peer influence may be greatest at the beginning of early adolescence whilst these changes begin to occur. Perhaps the movement towards autonomy facilitated by these changes can also be observed in increased amounts of time spent alone and resistance to peer influence towards the end of early adolescence. 
Changes in self-perception, agency and autonomy
The following section limits its review of psychological change in early adolescence to three key phenomena: identity, self-concept/self-esteem and agency, as self-perception and self-moderated activity are fundamental forces in shaping behaviour that might increasingly mediate social influence throughout adolescence. 

Erikson (1968) perceived adolescence as the fifth stage of human development, where the ongoing task of identity development comes temporarily to the fore in an “identity crisis” (p.128).  Here, adolescents are "preoccupied with what they appear to be in the eyes of others as compared with what they feel they are” and are confused in “how to connect the roles and skills cultivated earlier with the ideal prototypes of the day" (p.128). The process of finding an identity is thought to occur as four distinct phenomena (named in parenthesis) where individuals are not searching and are not committed to an identity (identity diffused), where they have made a commitment to an identity without exploring their options (foreclosed), where they are actively exploring yet have made no firm commitment (moratorium) or when they have explored their options and have made a rational choice of identity (identity-achieved) (Marcia, 1980). Early adolescents exhibit all four identity statuses, although the majority are commonly identity diffused or foreclosed (Archer & Waterman, 1983; Allison & Schultz, 2001). Therefore most early adolescents have not made a start on finding an identity, or have chosen a vocational goal without having really explored their options. This was evident in my graduate teacher project where in a class of early adolescents (aged 11/12), the majority of boys wanted to be footballers or film stars, whilst girls were more uncertain. 
Girls are generally more self-conscious than boys (Jones & Thornburg, 1985) and exhibit greater depression and anxiety especially if they have early pubertal onset compared to their peers (Ge, Conger, & Elder Jr, 1996; Natsuaki, Biehl, & Ge, 2009). Early maturing girls are particularly at risk for declining self-esteem at school transition (Petersen & Crockett, 1985; Simmons et al., 1987).  These differences between early maturing girls and other adolescents are hypothesised to be a result of the interaction of early puberty and existing vulnerabilities (Ge, Conger, & Elder Jr, 2001a). 
Self-esteem and self-concept are both measures of how confident adolescents are about themselves. Outward appearance in early adolescence is found to be the most significant predictor of overall self-esteem (Shapka & Keating, 2005). Global self-concept is found to be fairly stable across childhood then declines at school transfer in early adolescence (Wigfield & Eccles, 1994). Other studies have also noted sudden declines in self-concept  (Youngman & Lunzer, 1977; Seidman et al., 1994)  and self-esteem (Simmons et al., 1987) at school transfer. A decline in self-image is also noted post-transfer, after initial heightened perceptions fade (Galton et al., 2002). As discussed, these declines are most likely for early maturing girls. Other studies find that self-concept increases in non-transfer school environments (Eccles, Lord, & Midgley, 1991a) and across transition (Marsh et al., 1988; Chung, Elias, & Schneider, 1998; Fenzel, 2000). The inconsistency across findings is also apparent for studies of academic self-concept across early adolescence, which document declining, increasing and stable trajectories at school transfer (Figure 9) across the ages of 11 to 12 (Symonds & Galton, under review).
Figure 9. Academic self-concept at school transfer
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The variable trajectories of self-confidence perceptions in early adolescence between contexts and studies suggest that self-esteem/self-concept is vulnerable to social influence. 

Although self-perceptions may change in content (i.e. construction of identity) and in confidence (i.e. feeling competent), little is known about the extent to which early adolescents might be more self-aware than children. Drawing on Piaget and Vygotsky’s theories of increased conceptual ability it follows that early adolescents will also be able to form self-perceptions using a greater and deeper information base, and do so with more abstraction. Early adolescents may be able to consciously manage themselves better than children can. Warin and Muldoon (2009) move some way towards a definition of self-awareness in their critique of prior self-perception constructs such as identity and self-construct, by referring to it as "the availability of, or ability to maintain and expand, a rich, differentiated story of self" (p.293). They find that early adolescents want to ‘be known’ by others and take offence when their characters are misinterpret and theorise that this ‘identity dissonance’ assists a more accurate perception of self to develop. However this is simply another example of Erikson’s observation that self is developed in relation to feedback from others. Warin and Muldoon mention nothing about how self-awareness might differ both qualitatively and quantitatively with development, an issue implied within their initial, well crafted definition. 
During childhood and early adolescence, the maturation of cognitive capacities leads to increased functioning in inhibitory control, attention and working memory (McClelland et al., in press). The self-directed management of these processes guide development is termed ‘intentional’ self-regulation (for a review of the construct see Gestsdottir & Lerner, 2008). In early adolescence, self-awareness may have a positive interaction with intentional self-regulation by better enabling adolescents to make conscious and informed choices about how they want to develop. This may increase individual agency. For example, the interaction between self awareness and intentional self-regulation appears to be a two way process. Adolescents have reported becoming aware of their strategic thinking skills for the first time when having to independently plan projects, as this necessitated thinking across contexts and of multiple possible outcomes (Larson & Angus, under review). Adolescents have also reported purposefully analysing other people’s displays of emotion to inform their own emotional regulation skills and to increase their knowledge of how people react in different situations (Larson & Brown, 2007). Therefore the current use of intentional self-regulation to define agency by developmental psychologists (Zimmerman & Cleary, 2006, personal communication with Richard Lerner, July 2009) could be broadened to incorporate the deeper nature of agency as self-directed action, relating not only to regulatory functioning but also to the development of self-perceptions and awareness. 
This development of agency may also have biological underpinnings from our mammalian ancestry, as indicated by a review of adolescent rodent behaviour (Laviola et al., 2003). Adolescence in rodents is defined as the time from when weaning stops, until adulthood.  Periods of early, middle and late adolescence are categorised by the number of weeks between weaning, adulthood and the typical onset of puberty. Adolescent rodents have a larger dopamine storage pool than adults, enabling the release of larger amounts of dopamine in response to “environmental and/or pharmacological challenges” (p.21). In naturalistic settings, adolescent rats begin to explore further away from the nest: an activity that reduces the risk of inbreeding and mate competition with siblings. Two laboratory experiments by Laviola and colleagues examined novelty seeking behaviour. The first found that adolescent mice spent longer exploring a novel environment when one was presented to them, than did adult mice, and had higher levels of activity within that environment. The second found that mid and late adolescent mice were more likely to explore open and unprotected areas of an elevated plus-maze (a maze with open edges and enclosed spaces), whereas early adolescents and adults preferred to spend time in the closed and protected areas of the apparatus. These naturalistic and experimental findings suggest that rodents are similar to their human counterparts in that they have increased psychological capability and impetus to explore new settings in adolescence, potentially driven by their desire to reproduce effectively. For a human, this task requires self-directed activity and self-management and is facilitated in early adolescence by the accentuation of intentional self-regulation and agency. 
Agency is also found to be moderated by a variety of social influences. These include societal processes such as power and structure (Bourdieu & Passeron, 1977), and the influence of individuals who are close to the adolescents such as youth group leaders (Larson & Brown, 2007) and parents (Young et al., 2008) who can help with the joint construction of conditions to support agentic behaviour. Age-graded change in social contexts, for example school transfer, may enhance agency by raising expectations of self-responsibility, and by providing contexts where self-regulation abilities can be practiced (Gestsdottir & Lerner, 2008). Therefore the potential increases in self-awareness and self-regulation, and therefore agency, in early adolescence, are likely to develop as a jointly constructed process between individuals and the social world around them. Although individuals surely are “producers of their own development” (from Lerner, reviewed in Coleman & Hendry 1999); a phenomenon that has many biological underpinnings; this occurs in a manner that is dependent on social context. 
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