EDP-6505 HUMAN DEVELOPMENT: CHILD AND ADOLESCENCE

Chapter 5 (Shaffer) – The Physical Self: Development of the Brain, the Body and Motor Skills

AN OVERVIEW OF MATURATION OF GROWTH

A. Changes in Height and Weight

1. Babies grow very rapidly during the first 2 years, often doubling their birth weight by 4 to 6 months of age and tripling it by the end of the first year.

2. By age 2, infants are already half their eventual adult height and have quadrupled their birth weight to 27 to 30 pounds.

3. A child’s growth is slow and steady from age 2 until puberty.

4. Physical growth and development are obvious at puberty, when adolescents enter a 2- to 3- year “growth spurt”.

B. Changes in Body Proportions

1. The newborn’s head is already 70% of its eventual adult size and represents one-quarter of total body length, the same fraction as the legs.

2. Development proceeds in a cephalocaudal (head downward) direction, and it is the trunk that grows fastest during the first year.

3. While children grow upward, they are also growing outward according to a proximodistal (center outward) formula.

C. Skeletal Development

1. The skeletal structures that form during the prenatal period are initially soft cartilage that will gradually ossify (harden) into bony material.

2. The neonate’s skull consists of several soft bones that can be compressed to allow the child to pass through the cervix and the birth canal.  These skull bones are separated by six soft spots, or fontanelles, that are gradually filled in by minerals to form a single skull by age 2, with pliable seams at the points where skull bones join.  These seams, or sutures, allow the skull to expand as the brain grows larger.

3. Other parts of the body – namely, the ankles and feet and the wrists and hands – develop more (rather than fewer) bones as the child matures.

4. Skeletal age is a measure of physical maturation based on the child’s level of skeletal development.

D. Muscular Development

1. Neonates are born with all the muscle fibers they will ever have.

2. At birth, muscle tissue is 35% water, and it accounts for no more than 18 to 24% of a baby’s body weight.

3. Muscle fibers soon begin to grow as the cellular fluid in muscle tissue is bolstered by the addition of protein and salts.

4. Muscular development proceeds in cephalocaudal and proximodistal directions, with muscles in the head and neck maturing before those in the trunk and limbs.

E. Variations in Physical Development

1. Individual Variations

a. Not only is the development of body systems an uneven or asynchronous process, but there are sizable individual variations in the rates at which individuals grow.

2. Cultural Variations

a. There are meaningful cultural and subcultural variations in physical growth and development.

b. As a rule, people from Asia, South America, and Africa tend to be smaller than North Americans, Northern Europeans, and Australians.  

c. There are cultural differences in the rate of physical growth.  Asian- and African-American children, for example, tend to mature faster than European-American and European children.

d. Current thinking for the variations in growth is that asynchronies in the maturation of different body systems are built in to our species heredity – that is, the common maturational program that all humans share.

DEVELOPMENT OF THE BRAIN

· The last 3 prenatal months and the first 2 years after birth have been termed the period of the brain growth spurt because more than half of one’s adult brain weight is added at this time.

· Between the seventh prenatal month and a child’s first birthday, the brain increases in weight by about 1.7 grams a day, or more than a milligram per minute.

A. Neural Development and Plasticity

· The human brain and nervous system consists of more than a trillion highly specialized cells that work together to transmit electrical and chemical signals across many trillions of synapses, or connective spaces between the cells.

· Neurons are the basic unit of the brain and nervous system – the cells that receive and transmit neural impulses.

· All the neurons a person will ever have – some 100 to 200 billion of them – have already formed by the end of the second trimester of pregnancy, before the brain growth spurt has even begun.

1. The major contributor of the brain growth spurt is the development of a second type of nerve cell, called glia, which nourish the neurons and eventually encase them in insulating sheaths of a waxy substance called myelin.

2. Cell Differentiation 

a. Influenced by the sites to which they migrate, neurons assume specialized functions – as cells of the visual or auditory areas of the brain, for example.

b. The process of synaptogenesis – the formation of synaptic connections among neurons – proceeds rapidly during the brain growth spurt.

c. The average infant has far more neurons and neural connections than adults do.  The reason is that neurons that successfully interconnect with other neurons crowd out those that don’t, so that about half the neurons produced early in life also die early in life (Janowsky & Finlay, 1986).  Meanwhile, surviving neurons form hundreds of synapses, many of which also disappear if the neuron is not properly stimulated.

3. This reflects the remarkable plasticity of the young infant’s brain – the fact that its cells are highly responsive to the effects of experience.

4. The Role of Experience

a. Research by Austin Riesen and his associates (Riesen, 1947; Riesen et al., 1951) with chimpanzees showed that if visual neurons are not properly stimulated by the first year of life the neurons will degenerate.

B. Brain Differentiation and Growth

1. Myelinization is the process by which neurons are enclosed in waxy myelin sheaths that will facilitate the transmission of neural impulses.

2. Cerebral lateralization is the specialization of brain functions in the left and the right cerebral hemispheres.

a. The left cerebral hemisphere controls the right side of the body, it contains centers for speech, hearing, verbal memory, decision making, language processing, and expression of positive emotions.

b. The right cerebral hemisphere controls the left side of the body and contains centers for processing visual-spatial information, nonlinguistic sounds such as music, tactile (touch) sensations, and expressing negative emotions.

c. The brain is a lateralized organ.

3. Development of the Brain During Adolescence

a. Myelinization of the higher brain centers, which continues well into adolescence, may not only increase adolescents’ attention spans, but also explains why they process information much faster than grade-school children do (Kail, 1991).

b. We now know that the brain retains at least some of its plasticity well beyond puberty (Nelson & Bloom, 1997), and that reorganizations of the neural circuitry of the prefrontal cortex, which is involved in such higher-level cognitive activities as strategic planning, continues until at least age 20.

MOTOR DEVELOPMENT

· Investigators who have charted motor development over the first 2 years of life find that motor skills evolve in a definite sequence.  

· Although the ages at which these skills first appear vary considerably from child to child, infants who are quick to proceed through this motor sequence are not necessarily any brighter or otherwise advantaged, compared with those whose rates of motor development are average or slightly below average.

A. Basic Trends in Locomotor Development

· Motor development proceeds in a cephalocaudal direction and is proximodistal.

1. The Maturational Viewpoint
2. This viewpoint describes motor development as the unfolding of a genetically programmed sequence of events which the nerves and muscles mature in a downward and outward direction.

3. The Experiential (or Practice) Hypothesis
a. Proponents of the experiential viewpoint believe that opportunities to practice motor skills are also important.

4. Motor Skills as Dynamic, Goal-Directed Systems

a. Dynamic systems theory is a theory that views motor skills as active reorganizations of previously mastered capabilities that are undertaken to find more effective ways of exploring the environment or satisfying other objectives.

B. Fine Motor Development

1. Development of Voluntary Reaching: 

a. An infant’s ability to reach out and manipulate objects changes dramatically over the first year.  Newborns come equipped with a grasping reflex.  

b. They are also inclined to reach for things, although these primitive thrusts (or prereaches) are really little more than uncoordinated swipes at objects in the visual field.

c. By 2 months of age, infants’ reaching and grasping skills may even seem to deteriorate.  The reflexive palmar grasp disappears and prereaching occurs much less often.

d. These apparent regressions set the stage for the appearance of voluntary reaching.

e. Babies 3 months of age and older display this new competency as they extend their arms and make in-flight corrections, gradually improving in accuracy until they can reliably grasp their objectives.

2. Development of Manipulatory Skills:

a. In 4- to 6-month-olds the reflexive palmar grasp has already disappeared by this age, and the ulnar grasp that replaces it is itself a rather clumsy, clawlike grip that permits little tactile exploration of objects by touch.

b. The next major step in the growth and hand skills occurs near the end of the first year as infants use their thumbs and forefingers to lift and explore objects (Halverson, 1931).  The pincer grasp transforms the child from a little fumbler into a skillful manipulator who may soon begin to capture crawling bugs and to turn knobs, dials, etc.

C. Psychological Implications of Early Motor Development

1. Mobile infants may feel much more bold, for example, about meeting people and seeking challenges if they know that they can retreat to their caregivers for comfort should they feel insecure.

2. Achieving various motor milestones may also foster perceptual development.  (I.e., crawlers are better able to search for and find hidden objects than infants of the same age who are not mobile.)

3. The self-produced movement of crawling and walking also makes infants more aware of optical flow (sensations that objects move as the infant does) which, in turn, helps them to orient themselves in space, improve their postures, and crawl or walk more efficiently.

D. Beyond Infancy: Motor Development in Childhood and Adolescence

1. Boys and girls are nearly equal in physical abilities until puberty, when boys continue to post gains on tests of large-muscle activities, whereas girls level off or decline.

2. Biological developments do not account for all the difference in large-muscle performance between boys and girls; nor do they adequately explain the declining performance of girls, who continue to grow taller and heavier, between ages 12 and 17.

3. Jacqueline Herkowitz (1978) believes that the apparent physical decline of adolescent girls is a product of gender-role socialization.

PUBERTY: THE PHYSICAL TRANSITION FROM CHILD TO ADULT

A. The Adolescent Growth Spurt: This is the rapid increase in physical growth that marks the beginning of adolescence.

1. Girls typically enter the growth spurt by age 10.5, reach their peak growth by age 12, and return to a slower rate of growth by age 13 to 13.5.

2. Boys lag behind girls by 2 to 3 years.  They typically begin their growth spurt by age 13, peak at age 14, and return to a more gradual rate of growth by age 16.

3. In addition to growing taller and heavier, the body assumes an adultlike appearance during the adolescent growth spurt (i.e., widening of the hips for girls and a broadening of the shoulders for boys).

B. Sexual Maturation

1. Sexual Development in Girls

a. Sexual maturation begins at about age 9 or 10 as fatty tissue accumulates around their nipples and pubic hair begins to appear a little later.

b. As a girl enters her height spurt, the breasts grow rapidly and the sex organs begin to mature.

c. At about age 12.5, the average girl in Western societies reaches menarche – the time of her first menstruation.

2. Sexual Development in Boys

a. Sexual maturation begins at about 11 to 12 with an enlargement of the testes, which is accompanied with unpigmented pubic hair.

b. By the time the penis is fully developed at age 14.5 to 15, most boys will have reached puberty and are now capable of fathering a child.

3. Later boys begin to sprout facial hair and their voice lowers.

4. Individual Differences in Physical and Sexual Maturation

a. There are great individual differences in the timing of physical and sexual maturation.

b. An early-maturing girl who develops breast buds at age 8, starts her growth spurt at age 9.5, and reaches menarche at age 10.5 may nearly complete her growth and pubertal development before the late-developing girls in her class have even begun.

c. Individual differences among boys are at least as great.

5. Secular Trends: Are We Maturing Earlier?

a. A secular trend is a trend in industrialized societies toward earlier maturation and greater body size now than in the past.

b. Explanations come from better nutrition and advances in medical care.

THE PSYCHOLOGICAL IMPACTS OF PUBERTY

A. General Reactions to Physical Changes

1. In Western cultures, girls typically become quite concerned about their apperance and worry about how other people will respond to them.

2. Few girls today are traumatized by menarche, but at the same time, few are overjoyed about becoming a woman.

3. Boys’ body images are more positive than those of girls, and they are much more likely than girls to welcome their weight gains.

4. Teenage boys also hope to be tall, hairy, and handsome, and they may become preoccupied with the aspects of body image that center on physical and athletic prowess.

B. Social Impacts of Pubertal Changes

1. In many nonindustrialized societies, rituals called rites of passage inform the whole community that a child has become an adult.

C. Does Timing of Puberty Matter?

· Timing of puberty does have some meaningful implications, although its impact differs somewhat for boys and girls.

1. Possible Impacts on Boys

a. Research suggests that boys who mature early enjoy a number of social advantages over boys who mature late.

b. By 12th grade differences in academic performance between early and late maturers have already disappeared.

2. Possible Impacts on Girls

a. For girls, maturing early may be somewhat of a disadvantage.

b. Several studies find that early-maturing girls are somewhat less outgoing and less popular than their prepubertal classmates.

c. A girl who matures very early may look very different from female classmates who may tease her.

D. Adolescent Sexuality

1. Cultural Influences on Sexuality

2. Societies clearly differ in the education they provide children about sexual matters and in their attempts to prepare them for their roles as mature sexual beings.

3. Sexual Attitudes and Behavior

a. Adolescents now firmly believe that premarital sex with affection is acceptable, although, like teens of earlier eras, they think that casual or exploitative sex is wrong (even if they have had such experiences).

b. A second major change in teenage attitudes about sex is the decline of the double standard – the idea that many sexual practices viewed as appropriate for males (i.e., premarital sex, promiscuity) are less appropriate for females.

c. Sexual attitudes today are highly variable and seem to reflect an increased confusion about sexual norms.

E. Personal and Social Consequences of Adolescent Sexual Activity

1. Sexually Transmitted Disease

a. In the U.S., approximately one in five sexually  active adolescents contracts a sexually transmitted disease (STD) – that, left untreated, can cause problems ranging from sterility to death in the infected individual and birth defects and other complications for his/her children.

2. Teenage Pregnancy and Childbearing

a. Each year in the U.S., more than one million unmarried teenage girls become pregnant.

b. Unfortunately for the adolescent who gives birth, the consequences are likely to include an interrupted education, loss of contact with her social network, and if she is one of the 50% who drop out of school, a future of low-paying (or no) jobs that perpetuates her economic disadvantage.

c. Compared with older mothers, adolescent mothers know less about child development, view their infants as more difficult, experience greater parenting stress, and respond to their babies with less sensitivity and affection.

CAUSES AND CORRELATES OF PHYSICAL DEVELOPMENT

A. Biological Mechanisms

1. Effects of Individual Genotypes

2. Hormonal Influences – The Endocrinology of Growth

a. A male fetus assumes a male-like appearance because a gene on his Y chromosome triggers the development of testes.  

b. Bu the fourth prenatal month, the thyroid gland has formed and begins to produce thyroxine, a hormone that is essential if the brain and nervous system are to develop properly.

c. The most critical of the endocrine glands is the pituitary, a “master-gland” located at the base of the brain that triggers the release of hormones from all other endocrine glands.

d. The pituitary produces a growth hormone (GH) that stimulates the rapid growth and development of body cells.

B. Environmental Influences

1. Nutrition

a. Diet is perhaps the most potent environmental influence on human growth and development.

b. Marasmas is a growth-retarding disease affecting infants who receive enough calories but little if any protein.

c. Kwashiorkor is a growth-retarding disease affecting children who receive enough calories but little if any protein.

d. Iron deficiency anemia makes children inattentive and listless, but also retards their growth rates and is associated with poor performances on tests of motor skills and intellectual development.

e. The most immediate effect of overnutrition is that children may become obese and face added risk of diabetes, high blood pressure, and heart, liver, or kidney disease.

2. Illness

a. Among children who are adequately nourished, common childhood illnesses such as measles, chicken pox, or even pneumonia have little if any effect on physical growth and development.

b. Diseases are likely to permanently stunt the growth of children who are moderately to severely undernourished.

3. Emotional Stress and Lack of Affection

a. Nonorganic failure to thrive is an infant growth disorder, caused by lack of attention and affection, that causes growth to slow dramatically or stop.

b. Deprivation dwarfism is a childhood growth disorder that is triggered by emotional deprivation and characterized by decreased production of GH, slow growth, and small stature.
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