76        Santrock  (  Instructor’s Manual


SECTION II

Biological and Cognitive Development

Chapter 3:
Puberty, Health, and Biological Foundations

Introduction

Biological and cognitive changes are the essence of adolescent development. They encompass a sequence of events that transforms a child into an adolescent. The predictable biological meta​morphosis offers little opportunity for deviation. Santrock defines puberty as a period of rapid physical maturation predominantly occurring during early adolescence as a result of four biologi​cally based systems: 

(
heredity—puberty occurs between 9 and 16 years of age as a result of genetic predis​position;

(
hormones—reproductive systems become functional as androgens and estrogens secreted by the endocrine glands and carried by the bloodstream influence the development of sex organs;

(
the endocrine system—as a result of interaction between the hypothalamus, the pituitary gland, and gonads, the endocrine system ensures that hormonal stimulation prompts maturation and maintains reproductive capacity through a negative feedback system;

(
weight, body fat, and leptin—the onset of menarche has been attributed to critical body mass, percentage of body fat, and/or leptin that signal readiness for puberty. 


Both sexes experience a growth spurt in height and weight before sexual maturation begins. Girls begin puberty a couple of years earlier than boys. Preadolescent boys and girls are very similar physically, but puberty produces marked changes in a relatively short period of time, due largely to dramatic changes in hormonal balance between estrogens and androgens. The sequence of sexual maturation is consistent across adolescents, but the onset and time of completion is highly individual. The secular trend for the age at which puberty begins has gradually decreased during the twentieth century, but genetic limits will prevail.


Psychological changes that accompany adolescence include perceptions by parents, peers, and adolescents themselves. Adolescents become preoccupied with changes in body image, with girls showing less satisfaction than boys. Hormonal changes have an effect on adolescent behavior, but social factors are two to four times more influential than hormones. Adolescent girls report only mild emotional responses to menarche, especially if they are prepared for the experience. Early maturation has a particularly positive effect not only on boys, but also on girls. Late maturation provides opportunity for exploration, and leads to greater satisfaction with body image for late- rather than early-maturing girls. Social context influences the complexity in interpreting outcomes of on-time and off-time pubertal events. Overall, adolescents experience relatively little effect from puberty, even for very early and very late maturers. Health care providers may provide valuable assistance in guiding adolescents through difficult experiences or off-time development. 


The adolescent brain shows marked differences from a child’s brain and probably continues to grow through middle to late adolescence. Neuron anatomy includes dendrites to receive information, the cell body, and axons to transmit information. Neuron growth is based on continued myelinization of the sheath surrounding the axon and continued improvement of synaptic function. The structure of the brain changes dramatically in synapse density and the location of high levels of activity. Research has found that enriched environments stimulate brain development and growth.


Adolescent health continues to be an important issue for the following reasons:

(
Health habits developed in adolescence seem to carry forward through adulthood. 

(
Personal health, quality of life, and longevity are influenced by health-compromising and health-enhancing behaviors. Adolescents often see themselves as invulnerable to poor habits.

(
Adolescents need vegetables, fruit, and whole grains and should avoid excess fats and protein.

(
Only 18 percent of adolescents exercise frequently.

(
Running programs positively influence cardiovascular health, creativity, and stress.

(
Sports participation improves adolescents’ emotional and physical well-being, but may be responsible for stress related to competition and lower grades.

(
Adolescents get too little sleep and are perpetually fatigued.

(
About 19 percent of adolescents reported that they did not receive needed health care, particularly those engaging in risky behavior. 

(
Suicide and homicide are the two leading causes of death after accidents. 


From an evolutionary perspective, humans are new to the earth. Natural selection is the evolutionary process that favors individuals who are best adapted to survive and reproduce. Evolutionary developmental psychology is the application of evolutionary principle to explain human development.


Common elements of the human genome make it possible for our species to thrive. 

(
The genotype contains all of the genetic material inherited from both parents.

(
The phenotype reflects observed characteristics, far less than the genetic code trans​mits. 
(
Behavior genetics investigates the influence of nature and nurture on behavior.

(
A twin study investigates the similarity between identical and fraternal twins.

(
An adoption study investigates similarities of children and biological versus adoptive parents.


Research designs using monozygotic and dizygotic twins, raised by biological or adoptive parents, help to determine the influence of inherited characteristics and environmental influence. Observable patterns are:

(
passive genotype-environment correlations—environments that reflect parents’ pref​erences;

(
evocative genotype-environment correlations—the child’s inherited environmental preferences; 

(
active (niche-picking) genotype-environment correlations—preferred environments identified by the child and in which the child chooses to participate; 

(
shared environmental influences—shared experiences within the family; 

(
nonshared environmental influences—unique experiences influencing personality variation.


In summary, genetics and environment are mutually instrumental; one cannot be without the other.
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Suggested Lecture Topics

Topic 3.1—Four Developmental Growth Curves and Puberty

Puberty refers to the onset of sexual maturation. The term is used generally to refer to the glandular and bodily changes that are involved during the adolescent developmental period. It may be helpful to explain that the remarkable maturational changes that appear during adolescence are dependent on a developmental process that began at conception and can be explained as four major growth curves of development for the reproductive organs, the brain and head, general, and the lymph glands.


Most skeletal and muscular components of growth, such as height and weight, follow general growth curves. The brain and head show the most dramatic development prenatally and during the first few years of childhood. The head and central nervous system must be more advanced than the rest of the body in order to support the subsequent development that will occur. Three of the four growth curves change gradually during childhood, but show marked increases between ages 10 and 12, indicating the phenomenon referred to as the adolescent growth spurt. The lymphoid system is made up of a series of glands that promote secretion of specialized hormones in cells throughout the body. Hormones produced by glands are secreted directly into the bloodstream and are circulated to influence cell growth. The pituitary (master gland) stimulates the release of hormones from other glands including the hypothalamus, the thyroid, and adrenal glands. The hypothalamus, at the base of the brain, stimulates hormonal changes to regulate general height and weight growth and reproductive systems. Human Growth Hormone (HGH) regulates general height and weight growth. Gonadotrophic hormones (two in males, three in females) are aroused by the hypothalamus to stimulate glands in the testes and ovaries that secrete testosterone and estradiol. The growth curve for the reproductive system changes much more dramatically at puberty, due to marked changes in glandular and hormonal influences, than the growth curves for height and weight. 


To summarize, there are four different developmental growth curves:

(
Brain and head
(
Lymphoid

(
General
(
Reproductive


The factors that influence growth curves follow four patterns:

(
Target seeking—genetic inheritance dictates the need for the body to achieve specific functional capacity;

(
Maturity gradients—the head and brain must be one developmental step ahead of other parts (i.e., neural tube, nylon sheath, nerve endings) to provide the foundation for the development of other body functions;

(
Feedback regulation—the lymphatic system regulates chemical secretions to make the physical structure functional, but a feedback loop from the hypothalamus influences the pituitary to direct more or less hormonal influence as the individual reaches genetic targets;

(
Body mass—the physical structure influences the onset of growth spurts or development (i.e., marked weight gains coincide with puberty onset); health expectations identified by weight and height gains are required before the reproductive growth spurt begins.


These basic growth curves reflect the normal developmental process occurring during adolescence.
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Topic 3.2—Nutrition, Exercise, and Health 

Americans are more interested in reading about health than any other topic, according to U.S.A. Today (March 10, 1999). Almost everyone can improve quality of life by learning about and acting on information from the American Heart Association, the U.S. Department of Health and Human Services, and the U.S. Department of Agriculture. Several activities are associated with good health habits. The positive behavior that we want to increase through regular practice includes weight control and physical activity. The negative behavior that we want to reduce or eliminate includes eating foods high in fat and sugar, smoking, drinking too much alcohol, and eating too little or too much for our personal needs.


What really matters? Good health that enhances independence, a good quality of life, and high self-esteem is valuable to everyone. Good health depends on eating well and exercising regularly. 


A good diet requires balanced proportions of dairy products, vegetables, high protein foods, fruits, and starches. While overeating in any of these categories can lead to health difficulties, Americans are most likely to eat too much fat, sugar, and protein. Optimally, we should consume 30 percent or fewer calories from fat. Diets made up of hamburgers, French fries, pizza, whole milk, and salty snack foods all contain high levels of fat. Studies repeatedly demonstrate that adolescents need more food from the grains, vegetables, and fruit categories. The percentages of food that each person consumes from each food group serves as an important “vital sign” of health. People with good nutritional habits have fewer illnesses, less obesity, and speedier wound healing after injury (American Academy of Family Physicians; The American Dietetics Association).


Physical activity can be categorized as aerobic activity and resistance training (American Heart Association, 1996). The purposes of these two types of physical activity are to develop and maintain aerobic endurance, joint flexibility, and muscle strength. Participating in both aerobic activity and resistance training are important for everyone. Aerobic training helps the heart and lungs work better, increases the amount of blood delivered to all exercising muscles, and helps to improve brain function. Aerobic activity alone does not help to strengthen the muscles that support joints, but resistance training helps to maintain strength, muscle mass, bone mineral density, functional capacity, and helps prevent musculoskeletal problems. Overall, resistance training improves flexibility and quality of life. Resistance training alone has a limited effect on maintaining a healthy heart. Health benefits are optimized when people balance both types of physical activity.


The combination of eating well and exercising regularly serves as an unbeatable alliance toward a healthy life. Keeping track of what we eat and how much we exercise provides us with basic information about our health habits. Measuring weight or calculating body mass index and measuring our strength and flexibility help determine the results of those health habits. 
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Topic 3.3—Twin Studies 

The study of twins as a mechanism for determining the influence of inherited characteristics—referred to as nature or genotype—and environmental influence—identified as nurture on individual outcome—phenotype, began in the 1870s. Sir Frances Galton proposed the method of study in 1876 when he reported on two groups of twins. Galton explained that one group of twins was likely to have developed from a single fertilized egg and the other dissimilar pairs of twins were the result of two separately fertilized eggs. Biologists were almost universally convinced that two types of twins existed. Merriman was the first to convincingly use the twin study approach in 1924, when he found that the similarity in IQ between opposite-sex twins in his sample was the same as non-twin siblings (a correlation of 0.50). Same-sex twins had a much higher correlation for IQ at about 0.87. He explained that the reason the same-sex twins had such a remarkably high correlation in IQ was that the sample included many “duplicate” (monozygotic) twins. He subsequently separated the two types of twins by comparing physical similarity, noting that duplicates, “resembled each other closely enough to frequently cause confusion of identity.” He subsequently achieved a correlation of 0.99 on the Stanford-Binet IQ test with his sample of 22 same-sex pairs. By mid-1900, blood markers and physical similarity were considered highly reliable methods for distinguishing monozygotic and dizygotic twins.


Phenotypical characteristics continue to be used as indicators of zygosity. A systematic assessment of physical characteristics is relatively unintrusive and inexpensive compared to blood or genetic tests. Physical similarity can be measured by asking mothers, for example, if it is difficult for strangers to tell them apart; whether they have the same eye and hair color, facial appearance, complexion, weight, or height; or whether either parent or other family members ever confuse them. Generally, people tend to show consistent response patterns to twins that would support accurate classification of zygosity. Fraternal twins are seldom mistaken for each other by family members and friends, whereas identical twins often are mistaken for one another (Husen, 1959; Carter-Saltzman & Scarr, 1977 cited in Plomin, DeFries, & McClearn, 1980). The most common mistake tends to occur as identical twins are misclassified as fraternal twins. In a Philadelphia twin study of 400 pairs of adolescent twins, 40 percent incorrectly identified their own zygosity. The effect of labeling seems to be minimal. The important point is that variance in genetic similarity allows researchers to determine how much of an effect the environment has on phenotypical characteristics. In a family relationship study, for example, systematic comparisons may be made between monozygotic, dizygotic, full siblings in nondivorced families, full siblings in remarried families, half siblings, and genetically unrelated siblings and home environments.
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Classroom Discussions and Activities

Discussion Topics

Discussion 3.1—Sleep Essentials

Ideally, we spend about one-third of our lives sleeping; two-thirds of us actually get seven hours or less each night. The importance of good quality sleep in ample quantities remains largely ignored in our 24/7 culture. Without adequate amounts of sleep, people demonstrate problems at home, school, or work including accidents and compromised learning processes.


Sleep disorders result from obstructive sleep apnea; insomnia; restless legs syndrome; narcolepsy; other medical conditions that disrupt sleep (e.g., chronic bronchitis, asthma, chronic pain); prescription and over-the-counter drugs, caffeine, alcohol, and nicotine; and inadequate sleep due to lifestyle. Adolescents also are prone to changes in the circadian timing during puberty, resulting in the tendency to have delayed onset of sleepiness and difficulty rising (Giannotti & Cortesi, 1997; Wozniak, 2000). Poor sleep habits by adolescents are associated with poor self-reported school achievement; increased complaints of daytime sleepiness; greater use of caffeine, alcohol, and tobacco; evening phase delay preference; and anxiety and depressive mood. Most adolescents appear to not seek help for their sleep difficulties, but are prone to use substances to help themselves sleep (Giannotti & Cortesi, 1997). Many college students do not change habits established earlier. Problem sleepiness may occur due to social activities, homework responsibilities, early waking for school, loss of parental support in setting and enforcing bedtimes, and/or employment, sports, or extra activities that decrease the availability of time for sleep. Sleep disorders often develop as a result of combined factors.


A sleep analysis and/or sleep diary can be helpful tools in identifying behavior leading to problem sleepiness. A sleep analysis is helpful in determining whether students get adequate amounts of sleep (e.g., Simmons, 2001). A sleep diary assists in identifying patterns or conditions that may be influencing the type of sleep students get each night (e.g., National Sleep Foundation, 1999). You may want to retrieve instruments from websites referenced below so students can do their own sleep analysis.


The following habits promote good sleep for most people (National Institute of Health, 1998):

(
Wake up at the same time each day, even on weekends or days off.

(
Discontinue caffeine at least four hours before bed; minimize total daily consumption.

(
Nicotine is a stimulant and should be avoided before bed and during night wakings.

(
Avoid alcohol in the late evening to fall asleep; minimize total daily consumption.

(
Avoid heavy meals too close to bedtime; a light snack may facilitate sleep.

(
Engage in regular exercise a minimum of six hours before bedtime.

(
Minimize noise, light, and high temperature during periods of sleep.

(
Move the clock away from the bed if it is distracting. (p. 10)


Napping may be helpful to supplement the sleep that we get at night; a natural dip in alertness occurs between 1 and 4 in the afternoon. The pros of napping are an increase in alertness, additional memory consolidation, and combating sleep deprivation. Naps may be problematic if they worsen insomnia, last too long and result in grogginess, or good sleep conditions and consistent nap patterns cannot be achieved.


To summarize, sleep is a necessity for success in school. Students may need to set priorities if inadequate time is available for school, social, and work commitments. Chronic sleep disturbance is predictive of greater problems in psychological and/or physical health. Improvement in sleep will help students make the most of the high school or college experience and improve the quality of their lives.
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Discussion 3.2—Genetic Counseling, Genetic Mapping, and Individual Rights

The ethical, legal, and social implications of acquiring information provided by genetic research influences professionals and nonprofessionals alike. As we weigh the benefits and risk of having genetic information, four areas have high priority for current and future activities for the National Human Genome Research Institute. The following topic areas are considered high priority areas in human genetics: (1) privacy and fairness in the use and interpretation of genetic information; (2) clinical integration of new genetic technologies; (3) issues surrounding genetics research; and (4) public and professional education. 


Privacy and fairness. An increasing pace of discovery allows genetic information to be available to decision makers in all walks of life. It is unclear what the genetic information means, how it may be interpreted, or in what ways it may be applied. The risk of discrimination by insurance companies, employers, the criminal justice systems, the educational system, adoption agencies, and the military are examples of the wide range of areas that may be affected by information that may or may not be interpreted correctly. Activities that explore these issues and elaborate on ethical foundations, research guidelines, and mandated frameworks for ensuring the safe and appropriate uses of genetic information are crucial to the success of genetic research. 


Clinical integration of genetic technologies. Although genetic counseling, testing, and predicting have the potential to help people avoid personal tragedy, the impact of the information on individuals and families is yet unclear. Two questions arise: Are health professionals adequately prepared to give accurate information about genetics and genetic technologies, recognizing the ethical, legal, and social implications, to provide optimal services? Are recipients adequately prepared to weigh the benefits and risks of acting on this information? Personal issues that may be affected by these issues are prenatal testing, testing for untreatable disorders, testing for mental disorders, and the effect of the information on the individual, parents or children, and other family members.


Genetic research. The difficulties that result from genetic research are closely related to those discussed in the previous two sections. Participation in research and identification of genetic information has the potential to generate unexpected consequences. Early phases of identification may be associated with misinterpretation or misuse of the information, agonizing delays between the time of discovery and treatment, and negative effects on the individual and family members. As a result, informed consent procedures, responsibilities of institutional review boards, commercialization and ownership of research materials (tissue) and products (data) require investigation and clarification. 


Education. Most members of the general and professional populations have limited information about genetics, genetic technologies, and the possible ethical, legal, and social implications of having genetic information. As additional information becomes available, biomedical research, medical practice, and public perceptions about genetic information and technologies continues to change. It is important to disseminate information as it becomes available, to supply suitable resources, and to optimize prevention and treatment of disease. Education continues to be a critical element in making knowledge usable.


Questions likely to be asked in the near future follow:

1.
Should any individual with a family history of early- or later-onset disease or disability be required to undergo genetic testing?

2.
Should adolescents be required to undergo testing at the time they become fertile?

3.
Should couples be required to submit to genetic testing at the time they are married?

4.
If genetic testing shows that both partners intending to marry carry a recessive gene, which choices are acceptable?

a.
Couple should be legally prevented from having children.
b.
Couple should be required to have treatment (e.g., genetic engineering or in utero surgery).
c.
Couple should be required to have an abortion if the disorder is untreatable.
5.
Should insurance companies and employers have access to genetic information?
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Discussion 3.3—”The Stars and the Nerds”

One way to illustrate the classic findings about the relationship between early or late maturation and aspects of personality and social development among adolescent boys is to do what Kenniston and Peden (1996) call “The Stars and the Nerds’’ activity. This activity is fun and nearly always stimu​lates student discussion about the relationship between physical and psychological development at puberty, as well as their spontaneous application of the chapter material to their own lives.


Begin by asking the class to think about the most popular boy in their seventh-, eighth-, or ninth-grade class. Have students try to form an image of the person that they can then describe to you. Give them a minute, then solicit their physical and psychological descriptions. Write their answers on a chalkboard or on an overhead under the “Star’’ heading.


You may have the occasion to ask for clarification or additional comments on the meaning of the characteristic or observation. You should find that students have fun thinking of these characteristics and describing the individuals they have in mind.


When you finish collecting descriptions of the “stars,’’ announce that you now want a description of the class “Nerd,’’ or least popular boy. Arrange student responses under the “Nerd’’ heading as you collect them. This phrase will undoubtedly pass with a certain amount of hilarity, which generally should contribute to, rather than detract from, the exercise.


Finally, ask students to study the paired sets of characteristics and comment on any pattern among the respective lists of psychological and physical characteristics that they notice. You should find indications that (a) the popular boy was an early maturer and the unpopular boy was a late maturer, and (b) the popular boy enjoyed a considerable range of personal and social advantages compared to the unpopular boy. Comment on the extent to which this mirrors the classic and contemporary work on early versus late maturation. In fairness to both genders, you may want to repeat the activity for students’ recollection of popular versus unpopular girls and find out whether the results are similar. The literature suggests that they should not be.

In-Class Activities

Activity 3.1—Talking about Sensitive Pubertal Topics
Charlesworth and Slate (1986) suggested that students could learn to discuss sensitive topics in the area of maturation at puberty with a little hands-on experience. After students have read the chapter on puberty, ask them to divide into groups of four students each, with members of both sexes in each group. Then they should be provided with the following scenario:

Each of you has two children, a boy and a girl, about to enter adolescence. At the present time, you are a long distance away from your children and tomorrow you will be leaving on a long journey that will prevent you from having contact with either child for the next ten years. Tonight is your last opportunity to inform your children of the changes they will experience during puberty, so you need to use this chance to tell your children what you consider important to help them better deal with these changes. The only form of communication available to you is the mail. Each of you is to assist your group in writing two letters, one to your daughter and one to your son. As a group you must decide what to put in your letters. The choice is yours except in the letter to your daughter you must discuss menarche, and in the letter to your son you must discuss nocturnal emissions and spontane​ous erections. You are to write these letters using a vocabulary that will be understood by these children and that will give them a positive attitude toward the changes they will experience. Each group must decide which letter it is going to write first. 

When students have finished the letters or during the next class period, ask each group to read the letters they composed. Have class members critique the letters and provide pertinent information as required for clarification.


Charlesworth and Slate suggest that the activity accomplishes the following objectives: increased knowledge of pubertal issues, especially for the opposite sex; increased comfort in discussing pubertal issues; and increased confidence in describing pubertal issues to their own children.
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Activity 3.2—Biological Predisposition and the Self-fulfilling Prophesy

This project is designed to help students recognize basic patterns in biological heredity as well as the self-fulfilling prophecy. Students perform the activity on the basis of their own ideas or expectations. The project serves as a good example of how heredity, expectations, stereotypes, and discrimination easily become confused by those who overemphasize their value.


Choose a dominant/recessive characteristic that all class members will demonstrate. Most people are able to roll their tongues because it is a dominant characteristic; inability to roll the tongue is a recessive characteristic. The inherited characteristics Fred Nesbit highlighted were hair on the first finger section, a dominant characteristic, versus hair on the second finger section (midsection), a recessive characteristic. Recessive genes are not likely to be found. 


Explain the characteristic that you want students to observe. Announce that you are looking for those rare individuals who are not able to roll their tongues or have hair near the proximal knuckle. Give students a chance to actively discuss the characteristic that you are seeking. Discovery of the percentage of students with the recessive characteristic allows discussion of expected ratio of occurrence in the phenotype for biogenic traits. Ask students to check family members for the specific characteristic (inability to roll the tongue or mid-digit hair) and make a list of other significant characteristics that their unique relatives share.


When students return to class with a list of the relatives and the traits they may share, discuss the meaning and consequences of the recessive characteristics. Ask students to consider the implications of the dominant and recessive characteristics. Individuals identified as having certain characteristics may be treated differently. For example, people who cannot roll their tongues are smarter; thus, they may be given more opportunities to respond and given more suggestions so that they have the ability to respond correctly in class. Help students think about the implications for behavior that arise biologically for mid-digital hair (there are none) by proposing some “What ifs.” What if it has something to do with untrustworthiness? Is it related to irresponsibility? On exposure to moonlight, does it lead to werewolfism? What if a flat tongue is associated with inability to taste food properly? Is it associated with the inability to tolerate spicy foods? Is it associated with being overweight? 
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Critical Thinking Exercises

Exercise 3.1—Physical and Psychological Aspects of Development

Chapter 3 includes a number of figures that describe physical growth and its psychological and behavioral correlation during adolescence. Listed below are statements paired with figures containing pertinent information. Which statement accurately represents the information presented in the figure paired with it? Circle the letter of the best answer, explain why it is the best answer, and why each of the other answers is not as appropriate.
A.
Figure 3.3: The rate of growth among males is most rapid at age 14.

B.
Figure 3.4: Menarche typically occurs in girls before testicles begin to develop in boys.

C.
Figure 3.6: Age at menarche has ceased to decline since 1960.

D.
Figure 3.7: Early-maturing girls have a more positive body image than late-maturing girls.

E.
Figure 3.9: Synaptic density shows marked declines between age 3 and adolescence.

Exercise 3.2—The Psychological Dimensions of Puberty

In Chapter 3, Santrock discusses psychological dimensions of puberty, the problems of pubertal timing, and health care. The basic idea is that off-time puberty is a problem that places adolescents at risk for other difficulties. Which of the following statements is an assumption rather than an inference or an observation that underlies the recommendations that emerge in this discussion? Circle the letter of the best answer, explain why it is the best answer, and why each of the other answers is not as appropriate.

A.
Early maturing adolescents often feel empowered by their different developmental status.

B.
The effects of early maturation are more positive for boys than for girls.

C.
An underlying mechanism for positive body image is comparison of one’s own body to peers’ bodies.

D.
Early maturing adolescents are especially vulnerable to sexual activity and delinquency.

E
Discussing the sequence and timing of pubertal events may reassure adolescents maturing off-time.

Exercise 3.3—Heredity and Environment

In the section “Heredity and Environment,” Santrock explains the mechanisms that influence changes in the relative influence of nature and nurture. Which aspect of the described heredity-environment influences is not correctly paired with an example of adolescent development? Circle the letter of the best answer, explain why it is the best answer, and why each of the other answers is not as appropriate.
A.
genotype; John inherited his dad’s charm and his mother’s intellect.

B.
phenotype; From a biopsychosocial perspective, Alice demonstrated highly resilient characteristics.

C.
passive genotype-environment correlations; Gary’s enthusiastic and curious parents began traveling throughout Europe, taking him with them soon after his sixth birthday. 

D.
evocative genotype-environment correlations; After his long illness, Scott’s interest in ice skating was encouraged and successful competitions were followed by increased support by his parents.

E.
active (niche-picking) genotype-environment correlations; Raised in a family of politicians, Martha decided to make her own way in journalism. 

Answer Key for Critical Thinking Exercises

Exercise 3.1

A.
This is not an accurate statement. The graph shows an acceleration of growth among males during the early teen years, similar to growth rates earlier in infancy and childhood.

B.
This is not an accurate statement. In fact, the bar graphs in figure 3.4 show that, on average, testicles begin to develop about 2 years earlier than the occurrence of menarche.

C.
This is not an accurate statement. Although scientists generally believe that the decline has leveled off in modern industrialized countries, the graph in figure 3.6 shows additional decline in Finland and the United States after 1960.

D.
This is not an accurate statement. Although early-maturers report positive body images in sixth grade, they do not retain that positive perspective by tenth grade. 

E.
This is an accurate statement. The density of synapses associated with the visual, auditory, and prefrontal cortexes appears to diminish by about 20 to 50 percent.

Exercise 3.2

A.
This is an inference. The Berkeley Longitudinal Study is cited as indicating that early-maturing boys perceive themselves more positively and as more successful than their late-maturing peers, but data to explain or support the point are not presented. 

B.
This is an observation because the statement is supported by data and a graph to show the mixed results of early maturation for girls.

C.
This is an assumption. The statement is an explanation that has not held up for all investigations as explained in the section discussing the complexity of on-time and off-time pubertal events.

D.
This is an inference. It expresses a conclusion from earlier research, but data are not presented to support or explain the comparison.

E.
This is an inference. This hypothesis is offered as a summary of information explaining that health care providers who take the initiative can discuss individual differences to reassure later maturers. 

Exercise 3.3

A.
This is the best answer because it does not adequately characterize genotype; 50 percent of his genetic makeup came from each parent and is much more extensive than observable characteristics.

B.
This is an accurate example of phenotype, the expression of an individual’s genotype.

C.
This is an acceptable example of an environment that parents create for their children.

D.
This is an example of a child’s influence on the environment parents create for him.

E.
This is an acceptable example of an adolescent choosing an environment that suits his/her preferences.

Short Scenarios

Scenario 3.1
Cindy is 12 years old and she just started her first menstrual period. She has become very interested in boys lately and they are interested in her. Unfortunately, the recent bliss is offset by her parents’ concern that her grades have become very irregular. Cindy and her mother, Carol, usually get along well, and her mother explained that she had similar experiences at the same age. Currently, the two of them are mistaken as sisters, and they have a great time dressing similarly when they go shopping. Cindy has a lot of friends and in the past has done well in school. Her musical talent is well recognized in the community. Because she can sing just about anything, she is in classical music competitions and sometimes performs with a local band. Carol was good at music too, but didn’t get the support she needed to become a professional musician. Carol has done a lot to make sure that Cindy has a choice when it is time to decide about a career. She has paid for Cindy’s music lessons, sat with her during practices, and encouraged her at every step. Carol also created special opportunities for Cindy to work with well-known musicians by volunteering with the local art council to run workshops for students led by nationally known performers. Cindy willingly has taken advantage of every opportunity. She truly is an example of the apple that did not fall far from the tree.

(
Cindy is somewhat ahead of the average onset of menarche.

(
Cindy apparently is responding to hormonal and social influences as she demonstrates more interest in boys, and they respond to signs of her maturity.

(
Cindy is at risk for lower educational and occupational attainment due to her early maturational status.

(
Cindy’s parents are concerned about her maturational status and potential problems associated with changes in her focus away from academics and toward mature peers.

(
Carol and Cindy have similar inherited phenotypical characteristics: they look alike, are talented musically, and have had similar experiences of early maturation.

(
There are multiple examples of evocative genotype-environment correlation. Carol recognizes Cindy’s musical talent, popularity, and now her early maturation and Carol is responding to the demands of the situation.

(
The scenario suggests that Cindy has willingly participated in the opportunities that her mother has offered her, further support of the evocative genotype-environment correlation.

(
It is not clear which path Cindy will follow. Whether she actively seeks out opportunities to further her musical career or commits her attention to social interests, she will demonstrate an active niche-picking process. 

Scenario 3.2

Eric, 16, is taller than his peers, slender, and recently experienced a major voice change. He has dark brown eyes and hair, and medium skin tone. His family has a very diverse heritage, and he gets a charge out of filling in half of the boxes on forms that ask for “national origin.” He eats well and often, exercises regularly, and usually is too tired to ignore his body’s demands for sleep. He is very popular with the girls and usually feels confident about himself. Eric’s immediate family is really into sports; both his mom and dad were all-around good athletes. His brother and sister are good athletes too. As a family, they play golf, ski, and bowl. Individually, they each participate in a team sport with peers. Although Eric is on the track team, he excels in academics, is fascinated by literature, and enjoys the challenging exercises in biology and math. Recruiters at Stanford and MIT already have contacted him about academic scholarships. He’ll probably pick up some courses at the local university and finish high school early. He will continue in college track if it doesn’t interfere with school too much. Everything seems to be going pretty well. The biggest problem he has right now is deciding what his major will be at college. 
(
Eric is at the end of the pubertal growth sequence and probably is right on time.

(
Eric’s genotype in a varied genetic heritage has resulted in a phenotype of dominant characteristics in appearance. 

(
Eric balances food intake and exercise to maintain a slender physique at his current basal metabolism rate.

(
Adolescents need about nine and one-half hours of sleep per day.

(
Eric has a positive self-image due both to his on-time maturational status and his appearance.

(
Eric demonstrates athletic ability (phenotype) similar to his parents and siblings, examples of genetic inheritance. 

(
His parents, who are good athletes, have created an environment that fosters athleti​cism, an example of passive genotype-environment corrections.

(
The siblings are experiencing many shared environmental experiences with family activities and nonshared environmental influences with peers.

(
Evocative genotype-environment corrections have occurred as Eric demonstrates both athletic abilities in sports and scholastic ability resulting in academic scholarships.

(
Eric is engaged in active genotype-environment correlations (niche-picking) by break​ing away from family patterns to seek out intellectual challenges that interest him.

Scenario 3.3

Michelle and her brother Nathan are 14 years old, but they were born a month apart. Problems during her mother’s pregnancy resulted in the obstetrics team deciding that she should be allowed to be born while Nathan matured four weeks longer. They both have food allergies and asthma. Also, Nathan is a hemophiliac and she is a carrier. Her mom often says, “We defied the laws of nature,” whatever that means. As a result of the unusual circumstances surrounding their birth, their medical problems, and Nathan’s hemophilia, they have spent a lot of time in hospitals and around doctors. They have a lot of restrictions that they don’t like, so they often plot out ways to get around the monitoring by medical people and their parents. Since their parents discourage Nathan from getting involved with sports, he has gotten more interested in books and the local children’s theater. Michelle and he have spent so much time together that in spite of teasing from classmates, they support each other in social relationships and school responsibilities. It has been difficult for them to establish strong friendships with kids their own age. Since Michelle started showing some interest in other boys and some of the older boys in her, Nathan has felt betrayed. He knows the girls in his class are definitely not interested in him. Even though Michelle and Nathan are going through some tough times, this is nothing new. They both know they can depend on each other and their parents, whatever happens.

(
Michelle and Nathan are fraternal twins, developed from separate eggs and separate sperm.

(
They both have genetically inherited characteristics for hemophilia, but Michelle does not express hemophilia, whereas Nathan does since it is a sex-linked disorder; the gene is present on the X chromosome with no complementary dominant gene on the Y chromosome.

(
Influential evocative genotype-environment correlations influence the environment that the twins have experienced since birth due to their remarkable medical circum​stances.

(
They have been prevented from establishing active genotype-environment correla​tions due to strong control of their environments by parents and medical staffs.

(
Michelle appears to have reached puberty, predictably ahead of her brother. The difference in their level of maturation is creating some difficulties in their interpersonal relationships.

(
The twins have extensive shared environmental experiences that are likely to have a dominant influence over other relationships.

Current Research Articles

Article 3.1—Adolescents’ Relationships to Siblings and Mothers

Previous research suggested that episodes of interaction in the parent-child subsystem are reflected in the types of sibling relationships within the same home. Behavior positively correlated with maternal encouragement included older siblings’ helping and managing behavior toward younger siblings. Punitive and inconsistent behaviors by the mother were negatively correlated with prosocial sibling interactions. This research evaluated “the relative contributions of genetic and environmental factors to observed interactions between mother-adolescent and sibling relation​ships” (p. 1248).


Subjects were obtained from a nationwide sample that previously participated in the Nonshared Environment in Adolescent Development (NEDA) project. (The NEDA project investigated nonshared environments between siblings that influence adolescent uniqueness.) Two categories of families included nondivorced and divorced, with three family subcategories in each. Nondivorced families were a mother and a father never divorced from each other and the biological parents of the targeted sibling pair. Three nondivorced family subcategories included 93 families with identical twins, 98 families with dizygotic twins, and 95 families with full siblings. Stepfamilies were established for at least 5 years: 182 stepfamilies had a full sibling pair (50 percent genetically alike); 109 stepfamilies had a pair of half siblings (25 percent genetically alike); 130 families with genetically unrelated adolescent siblings. There were 363 brother and 344 sister pairs, and equal gender representation. The average age of siblings was 14.8 for older and 12.6 for younger participants of each pair. Parents’ ages averaged 38.1 for mothers and 41.0 years for fathers. The sample had an average income of between $25,000–$35,000 and an average education of almost 14 years. About 94 percent of participants were Caucasian.


Trained interviewers visited the participants in their homes during two 3-hour interviews, 1 week apart. A questionnaire and role-played conflict were used to determine family interaction patterns. Observer ratings were based on 10-minute videotaped discussions of a high-intensity conflict. The intensity and frequency of behaviors were rated with global assessment measures.


Measures were aggregates of conceptually similar measurement tools. Mother-adolescent relationships were measured to determine positivity and negativity. Positivity was measured by three scales: (1) the Parent-Child Relationship Scale; (2) the Closeness and Rapport Subscale; and (3) the Expression of Affection Scale. Respondents answered questions on a 5- or 7-point Likert-type measure. Observational codes categorized assertiveness, warmth, communication, and involvement. Negativity was measured by five self-report indexes including: (1) the Parent-Child Disagreement Scale; (2) Parent Discipline Behavior Scale; (3) the Punitiveness subscale; (4) Yielding to Coercion; and (5) the Symbolic Aggression subscale of the Conflict Tactics Scale. Each scale used a 5- or 7-point Likert-type measure. Observers were coded for demonstrated anger and rejection, coercion, and transactional conflict.


Sibling relationships were measured for sibling positivity and sibling negativity. Sibling positivity was measured as a self-reported rating on the Sibling Inventory of Behavior. The Sibling Inventory of Behavior also was completed by each adolescent about each other and by parents about each adolescent. Three subscales measured companionship, empathy, and teaching. Observers reported on warmth, assertiveness, communication, involvement, and self-disclosure. Sibling negativity was assessed by seven measures as follows: three subscales of the Sibling Inventory of Behavior (self-reported) (1) Aggressiveness, (2) Rivalry, and (3) Avoidance; (4) the Symbolic Aggression and (5) the Violence subscales of the Conflict Tactics Scale; (6) the Criticism subscale of the Relationship Quality Survey; and (7) the Sibling Disagreements Scale. Siblings’ reports of each other’s behavior were based on all seven measures. Observer ratings were on the categories of anger, coercion, and conflict. 


A bivariate genetic model was used to determine environmental covariance between adolescent experiences with mothers and adolescent experiences with siblings into genetic and environmental components. The mother-adolescent and sibling-adolescent relationship associa​tion was treated as a dependent variable. Genetic effects may be calculated if one knows the genetic variation between related individuals. If genetic effects are influencing outcome, geneti​cally similar individuals should resemble one another. The six-group design used in the NEAD project was used to examine genetic influence based on the following pattern of correlations between siblings: “monozygotic twins (MZ; 100 percent) > dizygotic twins (DZ; 50 percent) = full siblings in nondivorced families (FSI; 50 percent) = full siblings in remarried families (FSS; 50 percent) > half siblings (HS; 25 percent) > genetically unrelated siblings (US; 0 percent)” (p. 1252). (The degree of shared genetic influence is noted in parentheses.) MZ twins would score exactly the same if genetics alone influenced adolescent interactions with family members. Environmental influence of MZ twins and dissimilar family experiences would produce differ​ences in measured variables. Relationships between positive and negative interactions across domains were not significant. The within-domain correlations (positivity with mother to positivity with sibling; negativity with mother to negativity with sibling) were much clearer and significant. As a result of mothers’ reporting on their relationships with target adolescents and reporting on relationships between siblings, mothers who see the relationship as more or less conflicted than they really are inflated the correlation. 

The results show similarities for all sibling types. Monozygotic twins show a correlation that is about twice that between DZ twins in reports of positivity across relationships. The results suggest little overlapping genetic influence on the two relationship systems. The authors explain that the shared environment served as the cause of the linkage between adolescents’ experiences with mothers and with siblings. Further, across participants and behavior domains, shared environmental attributes served as the largest influence on the relationship between mothers and adolescents and adolescents and siblings. Thus, family climate is a consistent influential variable creating similar interaction between family members.
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Article 3.2—Promoting Healthy Adolescents

Promoting the development of youth as resources to be perfected, not problems to be managed, reflects an emerging agreement in the field of adolescent services. The goal is to help youth become healthy, happy, and productive with access to appropriate opportunity and support. Youth development programs set goals for youth generally defined as engagement in prosocial behavior and avoidance of health-compromising behavior. 


Programs serving adolescents generally include families, peer groups, schools, and com​munities. Programs are designed to provide opportunity for: (a) challenging and relevant chances for structured and unstructured exploration, experience, and reflection, expression, and creativity; and (b) new roles and responsibilities, including group membership, volunteering and community service, and part-time paid employment. The support that youth require includes: (a) relationships that provide mentoring and friendship, thus support and nurturance; (b) motivational support, guidelines, and boundaries; (c) support in reviewing opportunities, planning, and accessing resources. 

The Search Institute in Minneapolis, MN specifies 40 developmental assets that adoles​cents need to experience positive developmental outcomes. The assets are equally divided between two areas including external and internal assets. External assets are identified as familial and extra-familial networks that provide guidance, support, and feedback. Internal assets are self-motivating characteristics such as commitment to learning, positive values, social competence, and positive identity. The specific categories of developmental assets follow:

External Assets

(
Support: family love, support and communication; support from adults and neighbors; encouraging school-parent environment

(
Empowerment: community adults value youth; youth roles in community; community service; safety at home, school, and neighborhood

(
Boundaries and expectations: family sets rules and monitors youth; school sets rules and consequences; neighborhoods monitor behavior; adults and peers model appropriate behavior; reasonable high expectations

(
Constructive use of time: participates in creative activities and organized youth programs 3 or more hours per week; attends religious activities 1 or more hours per week; “hangs out” with friends two nights or fewer per week

Internal Assets

(
Commitment to learning: motivated to achieve; minimum of 1 hour of homework; cares about school; pleasure reading 3 or more hours per week

(
Positive values: helping others; promotes equality and social justice; shows integrity; displays honesty; shows responsibility; avoids health-compromising behaviors

(
Social competencies: plans ahead and make decisions; shows empathy, sensitivity, and friendship; 

(
demonstrates sensitivity to different cultural, racial, and ethnic backgrounds; resolves conflict nonviolently

(
Positive Identity: sense of control; high self-esteem; sense of purpose and optimism (p. 428).

This comprehensive list exemplifies the variety of behavioral goals youth development programs target.


Three types of programs were reviewed for this paper. Positive-behavior focused competency/asset enhancing programs provided a wide range of support and opportunity to youth. The programs reported positive changes in attitudes, behavior, or both as well as reduction in risk-taking behavior. An element of these programs to which success is attributed is the use of mentors who let adolescents set the pace, building trust and personal relationships without attempts at behavior change. Problem-behavior focused competency/asset enhancing programs strive to help youth avoid specific problem behavior by increasing competence. They focused on one or two problem behaviors, focusing on the skill of resisting the opportunity to take part in high-risk behavior. The outcomes of these programs reflected positive changes in attitudes and behavior, or both. These programs focused on the context in which the behavior changes needed to occur. Older adults serving as mentors seemed to be a key element in improved attitudes toward school, positive attitude about the future and elders, and fewer days of truancy than other treatment groups. Resistance skills-based prevention programs were more focused and provided much less diversity in program options. Cognitive-behavioral programs were used to build self-esteem and promote resistance to social influences or to avoid engagement in risky behavior. The structured and focused prevention programs were seen as rigid, less likely to be maintained for extended periods of time, and unable to engage students with strong, caring leaders.


The results of the program review showed that programs incorporating more elements of the youth development format showed more positive outcome than those with fewer elements. Second, caring adults that provide strong adult-adolescent relationships were associated with high program success. Finally, longer program duration was associated with increased adolescent success.
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Student Research Projects

Research Project 3.1—The Influence of Nature and Nurture on Temperament 

Objective. Students will identify research evidence to suggest the relative influence of genetic and environmental influences on the phenotypic characteristics of temperament.

Type/Length of Activity. Out-of-class activity; highly variable.
Directions. Investigations to determine genetic and environmental influences on temperament have studied a single dimension such as behavioral inhibition (Robinson, et al., 1992) or multiple dimensions such as activity level, mood, and persistence (Thomas & Chess, 1977). Sibling and family studies of maternal and fraternal twins, full siblings, half siblings, and unrelated children living in the same household have led to our current understanding about the impact of genetics and environment. 

The assignment for this project is to read current and historically significant research articles about temperament. The articles include those specifically assigned to you by your instructor and/or those you identify from the research literature. Consider the professional articles listed under references. As you read, prepare to complete one or more of the following:

1.
Write queries and submit them to your instructor for class discussion.

2.
Prepare for a debate taking the position that genetics or environment is the dominating influence over the phenotypical aspects of temperament. 

3.
Write an 8-page paper to summarize and draw conclusions about past and current thinking regarding the influence of nature and nurture on temperament. The instructor may provide all of the references to consider or you may be asked to conduct your own library investigation.

Wrap-Up. Be prepared to explain your original position on the influences of nature and nurture on temperament, your current position, and why.
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Research Project 3.2—Investigating Genetically-Based Disease

Objective. Students will learn how combined genetic and environmental influences affect differing outcomes for individuals with genetic disorders.

Type/Length of Activity. Out-of-class activity; approximately 2 to 3 hours.
Directions. Choose one or more of the following genetically-based diseases. Investigate the disease descriptions presented by each of the foundations and information sites. As you are learning about each condition, differentiate between range of reaction, the differences in phenotypic outcome due to environment, versus canalization, development controlled largely by genotype except under extreme conditions, and explain the possible outcomes that an individual with each disease might experience. 

(
Cooley’s Anemia Blood and Research Foundation for Children, 129-09 26th Avenue- #203, Flushing, NY 11354; http://www.cooleysanemia.org/
(
Cystic Fibrosis Foundation, 6931 Arlington Road, Bethesda, MD 20814;


http://www.cff.org
(
National Hemophilia Foundation, 116 West 32nd Street, 11th Floor, New York, NY 10001; http://www.hemophilia.org/
· National Foundation for Jewish Genetic Diseases, 250 Park Avenue, Suite 1000, New York, NY 10177; 

www.health.gov/NHIC/NHICScripts/ Entry.cfm?HRCode=HR0556

(
Sickle Cell Disease Association of America, Inc., 200 Corporate Point, Suite 495, Culver City, CA 90230-8727; http://www.sicklecelldisease.org
(
Williams Syndrome Association, P O Box 297, Clawson, MI 48017-0297;


http://www.williams-syndrome.org/
(
Turner’s Syndrome Society, 14450 TC Jester, Suite 260, Houston, TX 77014;


http://www.turner-syndrome-us.org/
(
National Down Syndrome Society, 666 Broadway, New York, NY 10012;


http://www.ndss.org/ 
(
Klinefelter’s Syndrome and Associates, PO Box 119, Roseville, CA 95678-0119;


http://www.genetic.org/

Wrap-Up. Be prepared to discuss your findings in class. What implications can you draw from the information you now have about inherited genetically-based disorders?

Essay Questions

Provide students with guidelines for “Answering Essay Questions,” and then have them respond to these questions. Their answers to these kinds of questions demonstrate an ability to comprehend and apply ideas discussed in this chapter. 

1.
Describe the indirect and direct influences of hormones on pubertal change. What rationales might support the design of this complex system?

2.
Explain the relationship between the growth spurt, sexual maturation, and secular trends in puberty.

3.
Describe sex differences in the physical and physiological changes boys and girls experience at puberty, and speculate about how these differences could influence behavioral and psychological differences that may emerge at this time.

4.
Compare and contrast early and late maturers, discuss positive and negative consequences for each type of individual, and evaluate the impact of being on-time or off-time with respect to puberty.

5.
Explain how a neuron functions and describe the relationship of neurons to overall brain function. 

6.
Explain the similarities and differences in developmental changes in the brain between childhood and adolescence.

7.
What types of health-enhancing programs and behavior have positive effects on adolescent outcome? Explain the data that support this.

8.
Describe the patterns of sleep that adolescents require versus the habits that adolescents demonstrate.

9.
Explain the methods behavior geneticists use to study the relative influence of heredity and environment on adolescent behavior.

10.
Indicate how you would explain to a friend that heredity and environment interact in various ways to produce development. Provide an example of each of the three types of interaction and shared and nonshared environmental influences that you would use to help your friend understand this concept.
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Videos

The Adolescent Brain (Discovery Channel Video)

Overview

Adolescents seem to have a problem planning ahead and making good decisions. They also frequently act impulsively. Research conducted by Dr. Yurgelum-Todd explains this behavior in teens. According to her research, teens process information differently than adults. When processing information, the teens use a part of the brain called the amygdala. The amygdale is a part of the brain responsible for processing emotions. Adults, on the other hand, process information using the frontal cortex, a part of the brain responsible for higher mental processes such as planning and reasoning. In adults, the frontal cortex overrides the emotional processing done by the amygdala.

Pre-test  

1.  What happens to the synaptic connections made in the brain during development.


a.  All of the synaptic connections made during the development of the brain are used.

Incorrect.  During development about twice as many synaptic connections are made than will be used.


b.  The majority of synaptic connections made during development eventually die off 
during adolescence and early adulthood.

Incorrect.  About one-half of the synaptic connections eventually are “pruned” back.


c.  Synaptic connections that are used are strengthened and the unused connections die 
off or are “pruned” back.

Correct.  Research has found that about twice as many synaptic connects are made during brain development than will be used. These unused connections are “pruned” back.


d.  At birth, the brain is fully developed.

Incorrect.  Brain development continues into adolescence.

Post-test

1.  Why do adolescents process information using just the amygdala?


a.  Because the frontal cortex of the brain is not yet developed.

Incorrect.  The frontal cortex of the brain is developed but the connections between the amygdala and the frontal cortex have not yet been made.


b.  Because the connections between the frontal cortex and the amygdala have not yet 
been made.

Correct.  The frontal cortex is the part of the brain responsible for higher mental processes but the adolescents are not able to override the emotional centers of the brain because the connections between the two areas of the brain have not yet developed.


c.  The amygdala overrides the processing of the frontal cortex in adolescence.

Incorrect.  Connections between the two areas of the brain have not yet been made.


d.  They do process information with the frontal cortex, but, nonetheless, they make bad 
judgments.

Incorrect.  Adolescents do process information using only the amygdala.

2.  How did the teenage genius Michael process information?


a. exactly like any other teenager
Incorrect.  He processed an emotional task like any other teenager but a cognitive task like an adult.


b.  exactly like an adult
Incorrect.  He processed the cognitive task like an adult but he processed the emotional task like a teenager.


c.  He processed information differently than an adult or a teenager.

Incorrect.  He processed an emotional task like a teenage but a cognitive task like an adult.


d.  He processed an emotional task like a teenager but a cognitive task like an adult.

Correct.  The research showed both types of processing.

Overscheduling Our Adolescents (VAD)

Overview

Adolescence is a critical time for complex emotional processes. Dr. Ronald Dahl, Department of Psychiatry of the University of Pittsburgh describes how adolescents spend more time in a high arousal state and do not get the necessary sleep they need at this stage of development. He discusses how important it is for adolescents to find balance during this period as well. He describes the negative consequences of not getting enough sleep and how some schools are changing their policy on start times.

Pre-Test

1.  How do adolescents view down time or periods of low arousal?


a.  as time for a nap

Incorrect. Adolescents do not view down time like adults might.


b.  feel bored or see it as a dissonant period of time

Correct. Instead of savoring down time and trying to find balance in their active lives, adolescents feel bored and dissonant.


c.  as a time of balance in their active lives

Incorrect. Quite the opposite, adolescents do not see down time like adults might.


d.  motivating

Incorrect. Quite the opposite, adolescents do not see down time like adults might.

Post-Test

1.  According to the text how many hours of sleep per night do adolescents need, and are they getting this much sleep?


a.  10 hours

Incorrect. Adolescents are not getting this much sleep per night.


b.  6 and a half to 7 hours

Correct. Adolescents are getting 6 and a half to 7 hours of sleep per night and it is not enough. Lack of proper sleep can manifest into emotional irritability and mood regulation.


c.  8 and a half to 9 hours

Incorrect. Adolescents are not getting this much sleep per night, and this is the amount they should be getting.


d.  5 hours

Incorrect. Adolescents are not getting this much sleep per night, and it is not enough.

2.  This information has had what effect on social policy regarding school start times? 

a.  Schools now think classes should be held at home in the mornings.
Incorrect. This is not a policy that school systems are debating.


b.  Some schools are starting classes later to accommodate adolescents’ biological clock 
in wanting to stay up later.
Correct. Because adolescents biologically feel the need to stay up later, some schools are finding it is a positive measure to start classes later in a controlled nature.


c.  Schools are hoping students will go to bed earlier.
Incorrect. This is not a policy that school systems are debating.


d.  Schools are implementing a policy of detention if students fall asleep in class.
Incorrect. This is not a policy that school systems are implementing.

3.  According to the video clip, in addition to a change in school start time, what else is needed and why?


a.  a change in school nutrition

Incorrect. The video does discuss how nutrition is taught in school but it does not discuss a change.


b.  a combined effort of later start times and education programs about the importance of 
sleep

Correct. Dr. Dahl feels that schools should educate students much like they are educated about nutrition and how important it is for them.


c.  more detentions for students who fall asleep in class

Incorrect. This is not something that Dr. Dahl discusses in this video.


d.  students need to go to bed earlier

Incorrect. This is not something that Dr. Dahl discusses in this video. 
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